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Abstract
Recent declines in insect abundances, especially populations of wild pollinators, 
pose a threat to many natural and agricultural ecosystems. Traditional species 
monitoring relies on morphological character identification and is inadequate for 
efficient	 and	 standardized	 surveys.	 DNA	 barcoding	 has	 become	 a	 standard	 ap-
proach for molecular identification of organisms, aiming to overcome the short-
comings of traditional biodiversity monitoring. However, its efficacy depends on 
the	completeness	of	reference	databases.	Large	DNA	barcoding	efforts	are	(almost	
entirely) lacking in many European countries and such patchy data limit Europe- 
wide	analyses	of	precisely	how	to	apply	DNA	barcoding	in	wild	bee	identification.	
Here, we advance towards an effective molecular identification of European wild 
bees. We conducted a high- effort survey of wild bees at the junction of central 
and	southern	Europe	and	DNA	barcoded	all	collected	morphospecies.	For	global	
analyses,	we	complemented	our	DNA	barcode	dataset	with	all	relevant	European	
species and conducted global analyses of species delimitation, general and genus- 
specific	barcoding	gaps	and	examined	the	error	rate	in	DNA	data	repositories.	We	
found	 that	 (i)	 a	 sixth	of	all	 specimens	 from	Slovenia	could	not	be	 reliably	 identi-
fied,	 (ii)	 species	 delimitation	methods	 show	 numerous	 systematic	 discrepancies,	
(iii)	there	is	no	general	barcoding	gap	across	all	bees	and	(iv)	the	barcoding	gap	is	
genus	specific,	but	only	after	curating	for	errors	in	DNA	data	repositories.	Intense	
sampling and barcoding efforts in underrepresented regions and strict curation of 
DNA	barcode	repositories	are	needed	to	enhance	the	use	of	DNA	barcoding	for	the	
identification of wild bees.
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1  |  INTRODUC TION

In the last decades, the planet is undergoing intense global eco-
system	 changes	 (Barnosky	 et	 al.,	 2012) and mass extinctions are 
expected	 throughout	 the	 tree	of	 life	 (Dirzo	et	al.,	2014). Recently, 
noticeable declines in insect populations have become of concern 
(Lister	&	Garcia,	2018).	Among	the	system	services	that	functioning	
ecosystems provide, pollination is certainly among the noteworthy. 
In this context, the observed declines in wild pollinators, especially 
wild	bees	 (Williams	&	Osborne,	2009), pose a threat to many nat-
ural	 and	 agricultural	 ecosystems	 (Steffan-	Dewenter	 et	 al.,	 2005). 
Namely, three quarters of agricultural and wild plants are polli-
nated	by	insects	(Potts	et	al.,	2015) and the yearly value of insects 
in	 agriculture	 is	 estimated	 at	 153	billion	Euro	 (Gallai	 et	 al.,	2009). 
Additionally,	 pollinators	 in	 general	 and	 bee	 communities	 specifi-
cally, can be utilized as bioindicators in environmental assessments 
(Nieto	et	al.,	2014). The global insect decline is currently attributed 
to climate change, fragmentation of natural habitats, changes in land 
use, anthropogenic spread of parasites, diseases and alien plant spe-
cies	 and	 phytopharmaceuticals	 and	 their	 interactions	 (Vanbergen	
et al., 2013, 2014).

The application of biological data to societal problems often 
relates to biodiversity monitoring that is largely limited to correct 
specimen	 identification.	 The	 superfamilial	 clade	 Anthophila	 en-
compasses	over	20,000	species	of	bees	worldwide	(Cardinal,	2018). 
The traditional species monitoring and specimen identification 
of such a large group relies on morphological character identifi-
cation, but is hindered mainly by the incomplete taxonomic and 
diagnostic treatment of taxa, as well as a decline in this exper-
tise	 (Sheffield	 et	 al.,	 2009).	 For	 example,	 the	 group	 Anthophila	
contains several morphologically cryptic taxa, for example, 
within the genera Bombus	 (McKendrick	et	al.,	2017) and Andrena 
(Gueuning	et	al.,	2020) and several species are tough to diagnose 
morphologically	 even	 for	 experts	 (Magnacca	 &	 Brown,	 2012). 
Such morphological identification is manual and time consum-
ing, while taxonomic expertise is in decline worldwide and com-
pletely	lacking	in	some	regions	(Hopkins	&	Freckleton,	2002; Potts 
et al., 2021; Wheeler et al., 2004). Therefore, current monitoring 
efforts are inadequate in performing efficient and standardized 
pollinator	surveys	(Gill	et	al.,	2016).

The use of molecular approaches can help in addressing the 
shortcomings of traditional approaches, for example, in deter-
mination	 of	 commonly	 misidentified	 taxa	 (Carolan	 et	 al.,	 2012; 
Gueuning	et	al.,	2020;	McKendrick	et	al.,	2017) and can, in combi-
nation with traditional taxonomic approaches, create a taxonomic 
feedback loop, which can lead to species discovery and better- 
resolved	 taxonomies	 (Gibbs,	2018; Page et al., 2005). In the last 
two	 decades,	 DNA	 barcoding	 has	 become	 a	 standard	 approach	
for	 molecular	 identification	 of	 organisms	 (Hebert,	 Cywinska,	
et al., 2003;	 Krehenwinkel	 et	 al.,	 2019). However, its effective 
use in species identification depends on the completeness of 
DNA	barcoding	 reference	 libraries	 (Villalta	et	 al.,	2021).	Besides	

containing	DNA	barcodes	of	as	many	species	as	possible,	a	well-	
characterized intraspecific variability in a database greatly boosts 
the	 accuracy	 of	 DNA-	based	 identification	 (Phillips	 et	 al.,	 2019; 
Villalta	et	al.,	2021).	Unfortunately,	only	few	national	and	regional	
DNA	barcode	 reference	 libraries	 for	wild	bees	have	been	devel-
oped	so	far,	 for	example,	for	 Ireland	(Magnacca	&	Brown,	2012), 
Germany	 (Schmidt	et	al.,	2015),	China	 (Hua	et	al.,	2016), Canada 
(deWaard	et	al.,	2019; Sheffield et al., 2009, 2017),	Chile	(Packer	&	
Ruz, 2017),	Switzerland	(Gueuning	et	al.,	2020)	and	France	(Villalta	
et al., 2021).

Slovenia is a good example of the obstacles molecular identifi-
cation	of	bees	is	currently	facing.	At	a	relatively	small	surface	area,	
Slovenia	 is	one	of	Europe's	biodiversity	hotspots	 (Šilc	et	al.,	2020) 
and	 is	occupied	by	575	wild	bee	species	 (Gogala,	2023). However, 
only	 12	DNA	 barcode	 sequences	 for	 four	 species	 of	Bombus and 
three sequences of the domesticated Apis mellifera carnica are cur-
rently	 published	 from	 Slovenia	 (BOLD	 Identification	 System	 tool;	
Ratnasingham & Hebert, 2007;	accessed	17.	Feb.	2024).	Therefore,	
databases do not fully capture the intraspecific variability of these 
species,	rendering	the	accuracy	of	DNA-	based	identification	ques-
tionable.	 Many	 European	 countries	 are	 represented	 by	 similarly	
poor	 representative	 DNA	 sequences.	 Notably,	 most	 of	 these	 are	
southern European countries that bear the highest diversity of wild 
bees	(Leclercq	et	al.,	2023; Potts et al., 2021). Such patchy data lim-
its	Europe-	wide	analyses	of	precisely	how	to	apply	DNA	barcoding	
in	wild	bee	 identification.	For	example,	 the	presence	of	 a	barcod-
ing gap, that is, the intraspecific genetic divergence being an order 
of magnitude smaller than the inter- specific genetic divergence, is 
needed	for	successful	species	identification	(Meyer	&	Paulay,	2005). 
For	many	 animal	 taxa,	 sequence	divergence	 thresholds	 of	 2%–3%	
are	suitable	 (Barrett	&	Hebert,	2005; Hebert et al., 2004; Hebert, 
Ratnasingham, & DeWaard, 2003), but not so in some groups, for ex-
ample,	butterflies,	flies	and	wild	bees	(Gibbs,	2018). Consequently, 
while	the	application	of	DNA	barcoding	for	wild	bee	monitoring	has	
proven	useful	in	many	regional	cases	(Creedy	et	al.,	2020; deWaard 
et al., 2019; Hua et al., 2016;	Villalta	et	al.,	2021), it is still insufficient 
on larger scales, for example in yet unexplored regions or on the 
scale of entire continents.

Here, we advance towards an effective molecular bee identifi-
cation of European wild bees. We conducted a high- effort survey 
of	wild	bees	in	Slovenia	and	DNA	barcoded	all	morphologically	de-
termined species, thus creating the first such effort in the region. 
Then, we compared the efficacy of morphological diagnosability to 
molecular	 diagnoses	 based	 on	 existing	 DNA	 barcode	 repositories	
that	mostly	include	central	European	wild	bee	fauna.	For	our	further	
meta-	analyses,	 we	 complemented	 our	 DNA	 barcode	 dataset	with	
all relevant species sequences, maximizing the geographic range for 
all	 species.	Based	on	 this,	we	 first	 conducted	 species	delimitation	
analyses to discover potential systematic discrepancies and thus di-
agnostic mistakes. Then, we tested for a potential uniform barcoding 
gap	among	all	bees.	Because	such	a	barcoding	gap	does	not	exist,	we	
conducted genus- level analyses to explore patterns at a finer scale 
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and inform future research. To do that, we tested for genus- specific 
barcoding gaps and estimated potential database identification 
errors.

2  |  MATERIAL S AND METHODS

2.1  |  Sampling and morphological identification

We	collected	bees	twice	a	month	from	April	to	September	2020	at	
50	sampling	sites	(Appendix	S1) in five areas throughout Slovenia. 
Blue	and	yellow	vane	 traps	and	blue,	yellow	and	white	pan	 traps	
were used. We selected these two trap types to increase sampling 
efficiency, as each trap type catches about a quarter of unique taxa 
(own	data).	Traps	were	filled	with	water	with	added	detergent	(as	
surfactant).	 After	 48-	hour	 exposure	 in	 the	 field,	we	 collected	 all	
bees	from	traps	and	stored	them	in	70%	ethanol.	Prior	to	the	prep-
aration of bees for dry entomological collections, we removed one 
(in	 large	species)	or	 three	 (in	small	species)	 legs	and	stored	these	
legs	 as	 tissue	 samples	 in	 2-	mL	 Eppendorf	 tubes	 filled	 with	 96%	
ethanol. We determined all specimens to species level according to 
Fauna	Helvetica	Apidae	1–6	(Amiet	et	al.,	1999, 2001, 2004, 2007, 
2010, 2017). We used leg- tissue samples of selected individuals of 
all	morphologically	 determined	 species	 to	 obtain	DNA	barcodes.	
For	 some	 species	 that	 we	 did	 not	 obtain	 from	 traps	 (marked	 in	
Appendix 1),	we	obtained	tissue	samples	for	DNA	barcoding	from	
dry	collections.	However,	these	were	not	older	than	1 year.

2.2  |  DNA extraction and amplification

For	DNA	extraction,	we	used	one	to	three	legs	from	representative	
specimens of all species. Due to morphological variation, we used 
one	specimen	per	species	per	 locality	(see	Section	3, Appendixes 
1 and 2).	We	extracted	DNA	using	the	QIAGEN	DNeasy	Blood	&	
Tissue	 Kit	 (QIAGEN	N.	 V.,	 The	 Netherlands)	 through	 a	 modified	
Quick-	Start	protocol.	Specifically,	 (i)	we	incubated	the	tissue	with	
Proteinase	K	while	vortexing	at	450 rpm	overnight;	(ii)	we	added	an	
additional final spin on the centrifuge before adding the elution, 
to	ensure	the	removal	of	all	the	other	buffers	and	ethanol;	and	(iii)	
we	performed	the	elution	with	AE	buffer	warmed	up	to	70°C,	with	
any additional elution having an increased incubation time from the 
regular	1–5 min.	Using	the	TaqFlexi	PCR	Kit	(Promega,	USA),	we	am-
plified	the	standard	DNA	barcoding	region	for	animals,	that	is,	the	
658 bp	fragment	of	the	mitochondrial	cytochrome	c	oxidase	(cox1) 
gene	(Hebert,	Cywinska,	et	al.,	2003).	We	first	used	the	BeeCox1	
primers	 (Bleidorn	 &	 Henze,	 2021) for all samples. When these 
failed,	we	used	the	Folmer	primers	(Folmer	et	al.,	1994) using both 
the	BeeCox	protocol	and	Folmer	protocols.	At	Macrogen	Europe,	
all amplicons were sequenced from both directions. Cox1 samples 
that yielded low- quality sequences were multiplied and sequenced 
again. We assembled and edited same sample sequences using 
Geneious	Pro	5.6.7	(Biomatters	Inc.,	New	Zealand).

2.3  |  Data analyses

2.3.1  |  Dataset	assembly

We compared each sequence to “Species level barcode records” at 
the	BOLD	Identification	System	tool	(Ratnasingham	&	Hebert,	2007) 
to check for potential discrepancies between morphological and 
molecular species identifications. We assigned a molecular identi-
fication	(BOLD	species	best	hit;	Appendix 2) when a single species 
identity	score	exceeded	95%.	If	more	than	one	species	had	an	equal	
identity	 score	 above	 95%,	 we	 did	 not	 assign	 a	 molecular	 species	
identification.	For	specimens	whose	closest	BOLD	hit	did	not	have	
a	sequence	identity	above	95%,	we	also	did	not	assign	a	molecular	
species identification. We then morphologically re- examined every 
specimen whose molecular and morphological species identity did 
not match in order to find and correct misidentifications that might 
have happened during initial specimen determination. In cases of 
persisting identity mismatch, we continued our analyses using mor-
phological identification.

For	 each	 sequence,	 we	 calculated	 the	 “BOLD	 best	 hit”	 and	
“BOLD	other	close	hits”	(Appendix 2), which formed the basis for 
our extended global dataset. In order to identify potential global 
systematic discrepancies, we aimed to include all species names 
that	have	closely	associated	sequences	in	data	repositories.	Under	
“BOLD	other	close	hits”	(Appendix 2), we listed all species, other 
than the best- hit species, that had their sequence identities above 
95%.	 Then,	 we	 datamined	 BOLD	 for	 all	 available	 sequences	 of	
species	matching	our	morphological	species	identity,	their	“BOLD	
best	 hit”	 and	 their	 “BOLD	 other	 close	 hits”,	 totaling	 11,167	 se-
quences	(retrieved	16	January	2023).	Next,	we	undertook	dataset	
optimization: we removed sequences that did not include the bar-
coding region or were shorter than 500 nucleotides, resulting in 
8190 sequences. Then, we selected one high- quality sequence of 
each species per country, to represent a population, thus enabling 
calculation of intraspecific distances. We removed sequences 
with “unknown” locations, except when no other sequence with 
country information was available for a species. When multiple 
choices per country were available, we selected the longest se-
quence that also included identifier information. This process 
resulted in 914 useful sequences that we combined with our orig-
inal 365 sequences from Slovenia, to create our final optimized 
dataset of 1279 sequences belonging to 226 species. We checked 
for	misspelled	 and	 outdated	 species	 names	 (synonyms)	 and	 cor-
rected them according to currently valid taxonomic catalogues 
at	 Integrated	 Taxonomic	 Information	 System	 (www. itis. gov) and 
Catalogue	of	Life	(https:// www. catal ogueo flife. org/ ).

2.3.2  |  Phylogeny	and	species	delimitation

We	 used	MEGA-	X	 (Tamura	 et	 al.,	2021) to align sequences and 
to	 check	 for	 the	 best-	fit	 substitution	 model.	We	 used	MrBayes	
(Huelsenbeck	&	Ronquist,	2001) to reconstruct a cox1 phylogeny 
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based on our optimized dataset and Ammoplanus marathroicus as 
an outgroup. We used the generalized time- reversible model with 
gamma	distribution	and	invariant	sites	as	suggested	by	AICc	and	
BIC	criterion	in	MEGA-	X.	We	ran	two	independent	runs,	each	with	
four	MCMC	chains,	for	15 million	generations,	with	a	sampling	fre-
quency	of	1000	and	relative	burn-	in	set	to	25%,	the	starting	tree	
was	random.	We	ran	MrBayes	analysis	on	CIPRES	Science	Gateway	
v.	 3.3	 (Miller	 et	 al.,	2010). We performed two species delimita-
tion analyses; a phylogenetic tree- based multi- rate Poisson tree 
analysis	 under	ML	 and	Markov	 chain	Monte	 Carlo	 (mPTP;	 Kapli	
et al., 2017),	 ran	online	 (https:// mptp. h-  its. org/#/ tree) and a ge-
netic	distance-	based	Assemble	Species	by	Automatic	Partitioning	
(ASAP;	Puillandre	et	al.,	2021),	ran	online	(https:// bioin fo. mnhn. fr/ 
abi/ public/ asap/ ).

2.3.3  |  DNA	barcoding	gap

The	 bee	 clade	 Anthophila	 is	 taxonomically	 challenging	 with	 po-
tentially	 numerous	 errors	 in	 public	 databases,	 such	 as	 BOLD.	
Therefore, we expected a significant overlap between intra-  and 
inter- specific genetic distances both across and within its genera. 
We were interested in the extent of these errors and how much 
confidence we can have in a “universal” bee barcoding gap. The 
existence and size of the barcoding gap depend on its definition 
and	the	context	of	biological	data	(Čandek	&	Kuntner,	2015; Collins 

& Cruickshank, 2012; Hebert et al., 2004; Hebert, Cywinska, 
et al., 2003;	Meyer	&	Paulay,	2005; Phillips et al., 2022; Stoeckle 
& Thaler, 2014;	Zhang	et	al.,	2017). Therefore, we first checked for 
an overlap between intra-  and inter- specific genetic distances using 
the	standard	Kimura	2-	parameter	(K2P;	Kimura,	1980) and then es-
timated the proportion of potentially misidentified sequences that 
needed to be removed in order to arrive to the smallest acceptable 
barcoding	gap	of	2%	difference	between	the	largest	intra-	specific	
and	smallest	inter-	specific	distance	(see	below).	We	first	searched	
for	 such	a	barcoding	gap	 in	 the	entire	 clade	Anthophila	and	 then	
performed	the	same	analyses	at	a	lower	phylogenetic	level.	As	wild	
bee families in Europe are represented mostly by few large genera 
(Figure 1), performing family- level barcoding- gap analysis is unfea-
sible. Rather, we performed it on the genus level.

We	 calculated	 K2P	 genetic	 distances,	 a	 standard	 in	 DNA	
barcoding	 literature	 (Hebert,	 Cywinska,	 et	 al.,	2003),	 in	Mega	X	
(Kumar	 et	 al.,	2018). We binned these distances into 53 classes 
of	 identical	 size	 using	 0.05%	 increment	 (from	 0.05%	 to	 26.5%).	
We then transformed this frequency distribution into relative val-
ues to get a straightforward observation of the intra-  and inter- 
specific overlap proportions. To test for a “true” barcoding gap, 
that is, not obscured by obvious misidentifications, it is some-
times suggested to trim the distance dataset, thereby removing 
the effect of erroneous sequences that are abundant in public 
repositories	 and	 often	 represent	 well	 over	 5%	 of	 all	 sequences	
(Baena-	Bejarano	 et	 al.,	 2023;	 Čandek	 &	 Kuntner,	 2015;	 Meier	

F I G U R E  1 Summary	cox1 phylogeny of 
European wild bees. The topology is from 
the	Bayesian	analysis.	Red	branches	mark	
clades that are not monophyletic based 
on morphological identification. Coloured 
rectangles mark taxonomic discrepancies 
between the morphological identification 
and the two species delimitation methods: 
the	mPTP	(blue)	and	ASAP	(pink)	
rectangles mark any such discrepancy, 
be it a suggested higher or lower species 
diversity. Details are visualized in 
Appendix	S2.
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et al., 2006, 2008;	Meiklejohn	et	al.,	2019; Wu et al., 2021). We 
trimmed roughly equal number of distances at both extremes 
(largest	intraspecific	and	smallest	interspecific)	to	open	a	2%	wide	
barcoding	gap	(Figure 2).	Although	any	barcoding	gap	width	is	to	a	
degree arbitrary, we believe our approach to be statistically justifi-
able	and	a	conservative	test	since	it:	(i)	builds	on	prior	studies	that	
have established that most animal species show <2%	intraspecific	
variation in cox1,	but	more	than	4%	divergence	from	their	nearest	
neighbour	 (Ratnasingham	&	Hebert,	2013);	 (ii)	 uses	 the	 “univer-
sal”	2%	threshold,	which	successfully	delimits	most	animal	species	
(Hebert,	Cywinska,	et	al.,	2003; Hubert & Hanner, 2016). it func-
tions as a “buffer zone” between the largest intra-  and smallest 
inter-	specific	distances,	meaning	that	any	dataset	for	which	a	2%	
wide	barcoding	gap	 is	uncovered,	DNA	barcodes	are	 likely	 to	be	
highly	 (often	 100%)	 effective;	 (iii)	 employs	 the	 2%	distance	 in	 a	
similar	fashion	to	how	BOLD	delimits	nearest	neighbours	(Meyer	
& Paulay, 2005; Ratnasingham & Hebert, 2007, 2013;	 BOLD	
Systems handbook, Ratnasingham & Hebert, 2007; accessed 27. 
Feb.	 2024);	 (iv)	 it	 acknowledges	 the	 expected	misidentifications	
(Čandek	&	Kuntner,	2015);	 and	 (v)	 it	 should	 account	 for	 unpub-
lished or unknown portions of biodiversity that can shift the po-
sition of, or even close the simple “no width” barcoding gap. Thus, 
inferring	a	barcoding	gap	of	a	certain	width	(2%)	through	trimming	
genetic distances at both intra-  and inter- specific extremes is a ro-
bust, quick and widely applicable test to estimate the proportions 
of likely erroneous sequences in datasets or databases. We used 
this	 approach	 for	 the	 entire	 Anthophila	 clade	 and	 for	 the	 eight	
large	genera	within	it.	These	eight	genera	represent	74.7%	of	our	
data and are appropriate for barcoding gap analyses since they are 
sufficiently diverse to allow confident calculation of both intra-  
and	inter-	specific	distances.	For	these	analyses,	we	treated	all	cf.	
species as species.

3  |  RESULTS

In total, we collected and morphologically determined 378 bee 
specimens, belonging to 163 species from 31 genera from all six 
European families. We had varying amplifying success among spec-
imens,	depending	on:	(i)	species,	where	some	presented	a	greater	
amplification challenge, but the pattern was not family specific; 
(ii)	primers,	where	most	species	amplified	well	using	the	BeeCox1	
primers,	while	in	some	we	used	the	traditional	Folmer	primers;	(iii)	
the infestation with the parasitic fly Thecophora atra, where the 
infestation was specific to the genera Halictus and Lasioglossum. 
Finally,	we	managed	to	obtain	cox1 barcode sequences for 365 of 
the 378 specimens.

3.1  |  Species identification

Using	 our	 DNA	 barcodes	 in	 the	 BOLD	 Systems	 identification	
tool, the molecular identification, compared to the morphological 

identification, unequivocally inferred the same genus in all cases 
(100%)	and	the	same	species	in	272	of	the	365	specimens	(74.5%).	
We then double checked the morphological identification of the 
specimens whose molecular identification inferred a different spe-
cies and discovered a clear identification mistake based on morphol-
ogy	or	a	labeling	mistake	in	39	specimens.	A	further	check	against	
the corrected morphological dataset reveals a remaining identifica-
tion mismatch between the morphological and molecular identifica-
tion	approaches	in	61	specimens	(16.7%).	In	Appendix 2, we list both 
the morphological and molecular identifications of all samples, as 
well	as	their	closest	BOLD	hits.

3.2  |  Species delimitation analyses

Our phylogenetic analyses recovered all six families monophyletic, 
albeit	 only	 three	 (Apidae,	 Halictidae,	 Megachilidae)	 with	 strong	
support	 (>95%	 posterior	 probability).	 From	 the	 31	 genera,	 all	
but Lasioglossum and Sphecodes recovered monophyletic, where 
Lasioglossum is clearly divided into two large, non- sister groups, 
while Sphecodes recovered polyphyletic due to a single specimen 
that	is	likely	a	misidentification	(Figure 1,	Appendix	S2).	Although	
several nodes of our phylogeny are poorly supported and infer-
ring phylogenetic relationships among clades is not a scope of this 
study, 38 clades across the phylogeny recovered poly-  or para-
phyletic,	indicating	general	taxonomic	discrepancies	(Figure 1, red 
branches).

The two species delimitation analyses contrast in estimating 
a larger and smaller species number compared to our dataset of 
226 species that comprise morphologically identified individuals 
and	BOLD	datamined	sequences	(Table 1). The mPTP analysis of 
our phylogenetic tree favoured multicoalescent rate over single 
coalescent	 rate	 and	 recovered	 254	 species.	 The	ASAP	 analysis	
on the entire dataset of 1278 sequences recovered 10 best parti-
tions,	of	which	the	highest	confidence	one	(ASAP-	score = 15.00,	
p-	val = 1.80e-	04,	W = 1.85e-	05,	 Threshold	 dist. = 0.056641)	 re-
covered 187 hypothesized species. Other partitions ranged from 
181	 to	 311	 hypothesized	 species.	 In	 general,	 ASAP	 was	 con-
servative in delimiting species and estimated 39 fewer species 
compared to our dataset, while mPTP indicates 28 additional 
species	 than	 there	 are	 available	 names	 (Table 1,	 Appendix	S2). 
In some genera, the two methods estimate an inverse number of 
species relative to the number of morphospecies, for example, in 
Bombus, Hylaeus and Osmia. In several other genera, however, the 
two methods both estimate a larger or smaller number of spe-
cies, for example, in Andrena, Lasioglossum and Nomada	(Table 1). 
In sum, both species delimitation methods sometimes suggest 
cryptic species diversity, that is, one name hides more than one 
biological species, while in other cases, both methods suggest 
some species will likely have to be synonymized. These two types 
of taxonomic discrepancies appear at numerous spots across 
the	 entire	 phylogeny	 (Figure 1,	 blue	 (mPTP)	 and	 pink	 (ASAP)	
parts	of	the	circle).	For	example,	both	methods	suggest	Bombus 
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hypnorum, Anthophora plumipes, Andrena subopaca, Lasioglossum 
leucozonium, Halictus smaragdulus and several more to contain at 
least two species. On the extreme, Lasioglossum villosulum might 
hide	from	two	(ASAP)	and	up	to	six	(mPTP)	species.	On	the	other	
hand, both methods suggest several species pairs or groups, for 
example, Bombus ashtoni and B. bohemicus and Halictus simplex, 
H. compressus and H. langobardicus, to belong to a single species. 
In extremes, five species of Nomada	(N. panzeri, N. glabella, N. leu-
cophthalma, N. ferruginata, N. flava) and four species of Andrena 
(A. nitida, A. limata, A. flavipes, A. thoracica) are suggested to rep-
resent	single	species	(Appendix	S2).

3.3  |  Barcoding gap and error rates in databases

There was an overlap between intra-  and inter- specific genetic 
distances across all bees, indicating that a barcoding gap based 
on	 raw	data	does	not	exist	 (Figure 2).	By	 trimming	6.25%	of	ex-
treme	values,	however,	we	inferred	a	barcoding	gap	at	6.5%–9.5%	
genetic distance. Similarly, there was an overlap between intra-  
and inter- specific genetic distances in all eight investigated gen-
era	 (Figure 2). Trimming extreme values in these, we inferred a 
barcoding gap at different positions. However, in all genera, the 
barcoding gap lies partially or entirely outside the one inferred 
for	the	Anthophila	clade.	For	example,	the	barcoding	gap	in	Osmia 
is	at	2.5%–5.5%	genetic	distance	and	in	Andrena	at	10%–13%	ge-
netic	distance.	Additionally,	the	trimming	amount	needed	to	reach	
the	minimum	set	barcoding	gap	of	2%	genetic	distance	was	drasti-
cally	different	among	genera	(Figure 2).	In	extremes,	0.45%	values	
in Megachile	and	8.95%	values	in	Hylaeus had to be trimmed. We 
can use these extreme values that obscure the barcoding gap to 
roughly estimate the proportion of errors that pest public data-
bases.	Depending	on	dataset	composition	(e.g.,	the	proportion	of	
conspecifics vs. heterospecifics within a clade) and the number of 
recently diverged species with truly low differences in their ge-
netic composition, each erroneous sequence produces extreme 
intra-		 or	 inter-	specific	 (or	 both)	 values.	 Therefore,	 each	 percent	
of	the	trimmed	extreme	values	reflects	between	0.5%	and	1%	of	
erroneous sequences. To put this into a more tangible perspective: 
in Sphecodes	we	trimmed	4.1%	of	the	extreme	distances	and	there-
fore	 expect	 that	 our	 dataset	 contains	 between	 2.05%	 and	 4.1%	
erroneous sequences. Our Sphecodes dataset comprises 64 rep-
resentatives and thus we can expect between 1 and 3 sequences 
to be potentially misidentified. Indeed, a close examination of our 
species delimitation analyses and phylogenetic tree hints at two 
dubious Sphecodes identities: S. cephalotes which could be a con-
specific of S. monilicornis and S. geoffrellus which is not a part of 
Sphecodes clade and thereofore a clear mistake.

4  |  DISCUSSION

We	show	that	molecular	identification	of	bees	using	DNA	barcoding	
is not yet achievable at a satisfactory level. While our results show 
reliable genus- level identification, there is a considerable mismatch 
between morphological and molecular species- level identifications, 
likely due to missing data and insufficiently curated databases, taxo-
nomic discrepancies in large genera and the lack of a uniform bar-
coding gap across bees in general.

Our molecular identifications based on cox1 barcodes show that 
a quarter of the specimens were determined unreliably using mor-
phology.	About	half	of	 these	 inconsistencies	were	due	 to	 identifi-
cation and labeling mistakes during determination. However, even 
after	double	checking	all	dubious	identifications,	a	sixth	(16.7%)	of	
all specimens remained dubiously identified, indicating deeper de-
termination issues in bees in general. This is an expected mistake 
type in large invertebrate inventories and was also detected in pre-
vious	 bee-	inventories.	 For	 example,	 Herrera-	Mesías	 et	 al.	 (2022) 
found	an	11%	mismatch	between	morphological	 and	metabarcod-
ing determinations on average, with differences among experts, 
where	 3%	 of	 these	 differences	 were	 attributed	 to	 false	 positives	
due	 to	 environmental	 contaminations	 and	1.3%	 to	 false	negatives	
due	 to	 insufficient	 sequencing	 depth.	 A	 similar	 identification	mis-
match	of	10%–20%	was	found	in	other	regional	bee	inventories	(e.g.,	
Gibbs,	2018;	Herrera-	Mesías	et	al.,	2022;	Magnacca	&	Brown,	2012; 
Schmidt et al., 2015). This mismatch is probably higher in countries 
with	the	largest	gaps	in	DNA	data	availability,	that	is,	southern	and	
eastern	Europe	(Leclercq	et	al.,	2023).

Unreliable	identifications	likely	fall	into	two	categories.	First,	as	
is	true	for	most	or	perhaps	all	(mega)diverse	organism	groups,	taxo-
nomic discrepancies remain in several of their subgroups, hindering 
the creation of completely reliable identification guides; and second, 
the genetic variation among populations within species is insuffi-
ciently	known	(Praz	et	al.,	2022).	For	example,	it	could	be	that	some	
species, likely the widely distributed ones, are in fact complexes of 
several species; or that some valid species are indeed populations 
of a single species and morphological variation within a species 
was thought to reflect biological species. Our species delimitation 
results	corroborate	both	assumptions	for	European	bees	(Figure 1, 
Appendix	 S2). While both species delimitation methods indicate 
cryptic species diversity as more common, there are several cases of 
species complexes that will likely have to be synonymized in future 
taxonomic revisions.

Besides	 resolving	 taxonomic	discrepancies,	 successful	molecu-
lar identification also necessitates a well- documented intra- specific 
versus	 inter-	specific	variability	 in	 the	used	DNA	barcodes	 (Phillips	
et al., 2019;	 Villalta	 et	 al.,	 2021). Ideally, there is an established 
DNA	barcoding	gap,	allowing	for	reliable	molecular	identification	of	

F I G U R E  2 Frequency	distributions	of	intra-		and	inter-	specific	genetic	distances	calculated	using	the	Kimura	2-	parameter	(K2P)	model	
in	the	entire	clade	Anthophila	and	eight	large	European	bee	genera.	For	each	group,	raw	and	trimmed	data	are	plotted	in	a	separate	graph,	
with	the	trimmed	graph	indicating	the	amount	of	trimmed	extreme	intra-		and	inter-	specific	distances	(in	grey)	and	the	barcode	gap	position	
(interval	limits	in	blue	and	orange).
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specimens	(Čandek	&	Kuntner,	2015). The results of our raw dataset 
across	bees	 show	 the	 lack	of	 such	a	barcoding	gap	 (Figure 2), but 
after	curating	the	genetic	distance	matrix	(pruning	6.25%	of	extreme	
values),	we	find	a	“universal”	bee	DNA	barcoding	gap	between	6.5%	
and	9%.	However,	as	our	further	analyses	show,	this	likely	represents	
an artefact and is not useful for general molecular identification of 
the vast diversity of wild bees. Namely, we show that all large bee 
genera	have	their	own	specific	barcoding	gaps	(Figure 2).	Again,	we	
determined our “universal” and genus- specific barcoding gaps based 
on a carefully assembled and curated initial dataset and a careful 
elimination of extreme values. Therefore, our barcoding gap anal-
yses reflect conservative estimates of probable mistakes in public 
repositories for these large bee genera.

For	example,	we	argue	that	even	 if	one	undertakes	a	stringent	
procedure	 in	 compiling	 a	 dataset	 for	 various	 research	 topics	 (e.g.,	
estimating the conservation status of a species or species richness 
of an area), a considerable amount of errors in many wild- pollinator 
clades	 are	 still	 expected.	 For	 example,	we	 expect	 that	 2%–4%	 of	
Sphecodes	specimens,	2.3%–6.6%	of	Bombus	specimens	and	4.5%–
9%	of	Hylaeus	specimens,	but	less	than	0.5%	of	Megachile specimens 
(Figure 2), are represented in public repositories with incongruent 
species	 identities.	 Furthermore,	 as	we	 retained	only	 sequences	of	
the highest quality and reliability, the actual error rate in public 
molecular data repositories is likely higher. Thus, our results agree 
with	previous	studies	(Gibbs,	2018), which indicate that bees, a hy-
menopteran clade originating ~125 million years ago and encompass-
ing	over	20,000	species	(Cardinal,	2018), are too diverse to contain 
a	single	such	DNA	barcoding	gap,	at	least	using	the	cox1 barcode.

Another	 interesting	 pattern	 is	 the	 seeming	 congruence	 of	 our	
species	delimitation	and	barcoding	gap	analyses.	Specifically,	ASAP	
works by inferring a universal species threshold from the provided 
data	 (Puillandre	 et	 al.,	2021). Therefore, as illustrated by our bar-
coding gap results that show genus- specific thresholds which are 
different	to	the	universal	bee	threshold,	ASAP	is	likely	a	method	not	
suitable for species delimitation of a large and diverse group as wild 
bees. Instead of relying on sequence clustering, mPTP tries to detect 
the transition between intra- specific and inter- specific branches on 
a	provided	ultra-	metric	tree	(Kapli	et	al.,	2017).	Because	the	 intra-		
and inter- specific representation and diversities within and among 
different wild- bee clades are highly inconsistent, mPTP might be 
prone to oversplitting species. Of course, integrative taxonomic in-
vestigations of smaller clades will yield credible species hypotheses.

To arrive at protocols that allow for a sufficiently reliable molec-
ular identification of wild bees, we suggest the following two steps 
to	be	undertaken.	First,	high-	effort	bee	inventories,	including	DNA	
barcoding of all morphospecies, are needed in under- researched re-
gions. These are often both under- funded and have high biodiversity 
indices. Therefore, funding agencies should prioritize research fund-
ing in such areas. Second, global molecular data repositories need to 
be	strictly	curated.	Among	several	mistakes	in	current	repositories	

TA B L E  1 The	number	of	species	per	genus.

Taxon Global data set mPTP ASAP

Andrenidae 38 49 40

Andrena 36 45 38

Panurgus 2 4 2

Apidae 53 49 31

Amegilla 1 1 1

Anthophora 4 6 6

Bombus 20 21 12

Ceratina 3 5 3

Epeoloides 1 1 1

Eucera 3 2 1

Nomada 16 9 4

Tetralonia 1 1 0

Xylocopa 4 3 3

Colletidae 29 27 23

Colletes 5 2 2

Hylaeus 24 25 21

Halictidae 55 68 52

Dufourea 1 1 1

Halictus 14 13 9

Lasioglossum 31 43 33

Sphecodes 9 11 9

Megachilidae 47 56 37

Anthidium 2 2 2

Chelostoma 5 6 5

Coelioxys 4 5 4

Heriades 1 2 1

Hoplitis 3 4 2

Lithurgus 1 2 1

Megachile 10 13 11

Osmia 15 17 8

Pseudoanthidium 2 1 1

Stelis 3 3 1

Trachusa 1 1 1

Melittidae 4 5 4

Dasypoda 1 2 1

Macropis 1 1 1

Melitta 2 2 2

31 226 254 187

Note:	Global	data	set:	the	number	of	species	in	our	global	analyses,	
that is, both the sequenced morphospecies from our inventory and 
the	global	sequences	downloaded	from	BOLD.	mPTP:	the	number	
of	estimated	species	by	the	mPTP.	ASAP:	the	number	of	estimated	
species	by	ASAP.	The	greenish	and	reddish	shading	marks	the	strength	
of higher and lower species estimates, respectively, by the two 
species delimitation methods as compared to the current taxonomic 
classification.
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are poor quality sequences that include stop codons, sequences 
of	 (clearly)	 misidentified	 taxa,	 as	 well	 as	 synonymized	 names	 and	
even spelling mistakes. We argue for active correction of existing 
sequences, even when the original data contributors are non- active 
and for cautious interpretation of results derived from datamining.

5  |  CONCLUDING REMARKS

We	provide	a	first	high-	effort	wild	bee	inventory	with	DNA	barcod-
ing	 in	a	 little-	explored	European	 region	 (south-	central	Europe	and	
northern	Balkan)	and	conduct	Europe-	wide	analyses	of	the	efficacy	
of	morphology-	based	versus	DNA	barcoding-	based	identification	of	
wild bees. One in six wild bees in our study was unreliably identified 
(disparity	between	morphological	and	molecular	identifications).	We	
argue this to be, in large part, due to taxonomic discrepancies, a lack 
of	a	general	DNA	barcoding	gap	across	bees,	considerable	error	rate	
in	DNA	barcoding	data	repositories	and	due	to	insufficient	DNA	bar-
coding efforts in entire geographical regions leading to inadequately 
sampled genetic diversity.
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APPENDIX 1
Collection details of specimens sequenced in this study in the follow-
ing order: species- level identification based on morphological deter-
mination,	 sex,	 locality	 details	 (town,	 country,	 coordinates),	 collector,	
legator,	internal	specimen	code,	and	GenBank	accession	number.
Andrenidae,	Andrena apicata,	female,	Mengeš,	Slovenia,	46.1824 N	

14.5478	 E,	 05-	May-	2020,	 Pibernik	M.,	 Koderman	 B.,	 GOK04-	20-	
05- 05_PR_1, OR179542.
Andrenidae,	Andrena bicolor,	female,	Mengeš,	Slovenia,	46.1969 N	

14.5259	 E,	 01-	Apr-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK05-	20-	
04-	01_KR_1,	OR179540.
Andrenidae,	 Andrena bicolor,	 female,	 Ig,	 Slovenia,	 45.9635 N	

14.5168	E,	01-	Apr-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	04-	01_
KR_1,	OR179597.
Andrenidae,	 Andrena bucephala, female, Cerknica, Slovenia, 

45.7471 N	14.3646	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	05-	21_KB_1,	OR179328.
Andrenidae,	 Andrena carantonica, female, Cerknica, Slovenia, 

45.7588 N	14.3621	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE03-	
20-	06-	10_KB_2,	OR179329.
Andrenidae,	 Andrena chrysosceles, female, Cerknica, Slovenia, 

45.7471 N	14.3646	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	05-	21_KR_1,	OR179330.
Andrenidae,	 Andrena curvungula, female, Cerknica, Slovenia, 

45.7279 N	14.4042	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE08-	
20-	06-	10_KM_1,	OR179331.
Andrenidae,	Andrena dorsata,	 female,	Celje,	Slovenia,	46.2988 N	

15.2464	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	20-	07-	22_
KR_2,	OR179285.
Andrenidae,	 Andrena flavipes,	 female,	 Ig,	 Slovenia,	 45.9706 N	

14.5492	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB08-	20-	05-	21_
KR_1,	OR179412.
Andrenidae,	 Andrena floricola,	 female,	 Mengeš,	 Slovenia,	

46.1511 N	 14.5726	 E,	 05-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK03-	20-	05-	05_KB_1,	OR179543.
Andrenidae,	Andrena fulvago,	male,	Cerknica,	Slovenia,	45.7793 N	

14.3290	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	06-	10_
KR_2,	OR179333.
Andrenidae,	 Andrena fulvago,	 female,	 Ig,	 Slovenia,	 45.9635 N	

14.5168	E,	20-	Jul-	2020,	Šturm	R.,	Koderman	B.,	 LJB05-	20-	07-	20_
KB_1,	OR179598.
Andrenidae,	 Andrena fulvago, female, Ljubljana, Slovenia, 

46.0437 N	 14.4791	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	06-	30_KR_2,	OR179470.
Andrenidae,	 Andrena fulvata, female, Cerknica, Slovenia, 

45.7688 N	14.4004	E,	06-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE10-	
20-	05-	06_KM_1,	OR179381.
Andrenidae,	 Andrena fulvata,	 female,	 Borovnica,	 Slovenia,	

45.9452 N	14.3359	E,	01-	Apr-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	04-	01_KR_3,	OR179599.
Andrenidae,	 Andrena fulvida, female, Cerknica, Slovenia, 

45.7793 N	14.3290	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	06-	10_KR_1,	OR179335.

Andrenidae,	 Andrena fulvida, female, Cerknica, Slovenia, 
45.7568 N	14.3626	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	
20-	05-	21_KR_2,	OR179332.
Andrenidae,	 Andrena gravida,	 male,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	07-	04_
KM_3,	OR179286.
Andrenidae,	 Andrena gravida,	 female,	 Borovnica,	 Slovenia,	

45.9511 N	14.3490	E,	01-	Apr-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	
20-	04-	01_KR_1,	OR179600.
Andrenidae,	 Andrena haemorrhoa, female, Cerknica, Slovenia, 

45.7795 N	14.3599	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20- 05- 21_PR_1, OR179336.
Andrenidae,	 Andrena hattorfiana, female, Celje, Slovenia, 

46.2549 N	15.2645	E,	10-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	
20-	08-	10_PM_1,	OR179284.
Andrenidae,	 Andrena hattorfiana, male, Cerknica, Slovenia, 

45.7795 N	14.3599	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	05-	21_PM_1,	OR179337.
Andrenidae,	 Andrena hattorfiana,	 female,	 Mengeš,	 Slovenia,	

46.1824 N	 14.5478	 E,	 30-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK04-	20-	06-	30_KM_1,	OR179505.
Andrenidae,	 Andrena helvola,	 male,	 Ig,	 Slovenia,	 45.9635 N	

14.5168	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	06-	02_
PM_8,	OR179539.
Andrenidae,	 Andrena hesperia,	 female,	 Borovnica,	 Slovenia,	

45.9452 N	14.3359	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	06-	02_KR_3,	OR179465.
Andrenidae,	 Andrena humilis, female, Cerknica, Slovenia, 

45.7795 N	14.3599	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	06-	10_KB_2,	OR179338.
Andrenidae,	 Andrena humilis,	 male,	 Ig,	 Slovenia,	 45.9635 N	

14.5168	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	05-	21_
KB_1,	OR179635.
Andrenidae,	Andrena labialis,	male,	Mengeš,	Slovenia,	46.1947 N	

14.5127	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK06-	20-	
06-	16_KM_1,	OR179506.
Andrenidae,	 Andrena lathyri,	 female,	 Borovnica,	 Slovenia,	

45.9452 N	14.3359	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	07-	08_KM_2,	OR179601.
Andrenidae,	Andrena minutula,	female,	Celje,	Slovenia,	46.2641 N	

15.0574	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	20-	05-	05_
PR_1, OR179588.
Andrenidae,	 Andrena minutula, female, Cerknica, Slovenia, 

45.7568 N	14.3626	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	
20-	05-	21_KB_2,	OR179339.
Andrenidae,	 Andrena minutula,	 female,	 Mengeš,	 Slovenia,	

46.1585 N	 14.4932	 E,	 01-	Apr-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK07-	20-	04-	01_KR_1,	OR179545.
Andrenidae,	 Andrena minutula,	 female,	 Borovnica,	 Slovenia,	

45.9452 N	14.3359	E,	01-	Apr-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	04-	01_KR_1,	OR179602.
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Andrenidae,	 Andrena minutula, male, Ljubljana, Slovenia, 
46.0609 N	 14.5191	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU05-	20-	05-	27_KB_1,	OR179428.
Andrenidae,	 Andrena minutuloides, male, Cerknica, Slovenia, 

45.7251 N	14.4028	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE07-	
20-	06-	10_KR_4,	OR179341.
Andrenidae,	 Andrena minutuloides,	 female,	 Borovnica,	 Slovenia,	

45.9457 N	14.3703	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	06-	22_KR_9,	OR179603.
Andrenidae,	Andrena nitida,	female,	Ljubljana,	Slovenia,	46.1019 N	

14.4503	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU09-	20-	
06-	30_PM_1,	OR179469.
Andrenidae,	Andrena ovatula,	female,	Kranj,	Slovenia,	46.2564 N	

14.3613	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK08-	20-	
05-	26_PM_3,	OR179537.
Andrenidae,	Andrena pandellei,	female,	Celje,	Slovenia,	46.2440 N	

15.2254	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK04-	20-	
05-	20_KB_1,	OR179593.
Andrenidae,	 Andrena paucisquama, male, Cerknica, Slovenia, 

45.7793 N	14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	05-	21_KB_1,	OR179340.
Andrenidae,	 Andrena paucisquama, male, Cerknica, Slovenia, 

45.7793 N	14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	05-	21_KB_4,	OR179327.
Andrenidae,	 Andrena rosae,	 male,	 Mengeš,	 Slovenia,	 46.1947 N	

14.5127	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK06-	20-	
07-	13_PM_1,	OR179541.
Andrenidae,	 Panurgus banksianus, female, Ljubljana, Slovenia, 

46.0437 N	 14.4791	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	06-	30_KR_1,	OR179500.
Andrenidae,	 Panurgus calcaratus,	 male,	 Mengeš,	 Slovenia,	

46.1947 N	 14.5127	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK06-	20-	07-	27_KR_2,	OR179544.
Andrenidae,	 Panurgus calcaratus, male, Ljubljana, Slovenia, 

46.0523 N	 14.4790	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU03-	20-	06-	30_KR_1,	OR179501.
Apidae,	Amegilla quadrifasciata,	male,	Kranj,	Slovenia,	46.2697 N	

14.3872	 E,	 30-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK09-	20-	
06-	30_PM_1,	OR179504.
Apidae,	Anthophora aestivalis,	 female,	Celje,	Slovenia,	46.2988 N	

15.2464	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	20-	06-	22_
PM_1,	OR179280.
Apidae,	Anthophora furcata,	male,	Cerknica,	Slovenia,	45.7503 N	

14.3641	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	20-	06-	10_
PM_5,	OR179342.
Apidae,	Anthophora furcata,	female,	Ljubljana,	Slovenia,	46.0437 N	

14.4791	 E,	 27-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU02-	20-	
07-	27_PM_2,	OR179473.
Apidae,	Anthophora plumipes,	 female,	Celje,	Slovenia,	46.2899 N	

15.2953	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK08-	20-	
05-	05_PM_7,	OR179283.

Apidae,	 Anthophora retusa,	 male,	 Celje,	 Slovenia,	 46.2988 N	
15.2464	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK10-	20-	
05-	05_PM_2,	OR179282.
Apidae,	 Bombus argillaceus,	 female,	 Ig,	 Slovenia,	 45.9635 N	

14.5168	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	06-	02_
PM_1,	OR179528.
Apidae,	Bombus bohemicus,	female,	Cerknica,	Slovenia,	45.7793 N	

14.3290	E,	15-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	09-	15_
PM_5,	OR179382.
Apidae,	 Bombus hortorum,	 male,	 Celje,	 Slovenia,	 46.2440 N	

15.2254	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK04-	20-	
05-	20_PM_4,	OR179322.
Apidae,	Bombus hortorum,	female,	Cerknica,	Slovenia,	45.7795 N	

14.3599	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	20-	06-	10_
PM_3,	OR179343.
Apidae,	 Bombus hortorum,	 female,	 Kranj,	 Slovenia,	 46.2697 N	

14.3872	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK09-	20-	
05-	26_PM_1,	OR179507.
Apidae,	Bombus hortorum,	female,	Borovnica,	Slovenia,	45.9511 N	

14.3490	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	20-	05-	21_
PM_3,	OR179585.
Apidae,	Bombus hortorum,	female,	Ig,	Slovenia,	45.9706 N	14.5492	

E,	 21-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 LJB08-	20-	05-	21_PM_1,	
OR179401.
Apidae,	Bombus hortorum,	female,	Ljubljana,	Slovenia,	46.0511 N	

14.4708	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU01-	20-	
05-	27_KM_1,	OR179430.
Apidae,	 Bombus humilis,	 female,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	06-	11_
PM_13,	OR179319.
Apidae,	 Bombus humilis,	 female,	 Celje,	 Slovenia,	 46.2988 N	

15.2464	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK10-	20-	
05-	20_PM_3,	OR179321.
Apidae,	 Bombus humilis,	 male,	 Cerknica,	 Slovenia,	 45.7727 N	

14.3976	E,	02-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE09-	20-	09-	02_
PM_3,	OR179383.
Apidae,	 Bombus humilis,	 female,	 Mengeš,	 Slovenia,	 46.1947 N	

14.5127	 E,	 05-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK06-	20-	
05-	05_PM_1,	OR179546.
Apidae,	Bombus hypnorum,	female,	Cerknica,	Slovenia,	45.7503 N	

14.3641	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	20-	06-	10_
PM_9,	OR179344.
Apidae,	Bombus hypnorum,	 female,	Mengeš,	Slovenia,	46.1455 N	

14.5540	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK01-	20-	
06-	16_PM_2,	OR179508.
Apidae,	Bombus hypnorum,	 male,	 Ljubljana,	 Slovenia,	 46.0511 N	

14.4708	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU01-	20-	
07-	13_PM_1,	OR179474.
Apidae,	 Bombus lapidarius,	 female,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	05-	20_
PM_2,	OR179590.

 17550998, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1755-0998.13953 by U

niversity of L
jubljana, W

iley O
nline L

ibrary on [19/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



14 of 31  |     JANKO et al.

Apidae,	Bombus lapidarius,	female,	Cerknica,	Slovenia,	45.7795 N	
14.3599	E,	06-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	20-	05-	06_
PM_1,	OR179384.
Apidae,	 Bombus lapidarius,	 female,	 Kranj,	 Slovenia,	 46.2697 N	

14.3872	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK09-	20-	
07-	27_PM_19,	OR179547.
Apidae,	Bombus lapidarius,	female,	Ljubljana,	Slovenia,	46.0609 N	

14.5191	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU05-	20-	
07-	13_PM_3,	OR179476.
Apidae,	 Bombus lapidarius,	 male,	 Ljubljana,	 Slovenia,	 46.0851 N	

14.4692	 E,	 21-	Sep-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU10-	20-	
09-	21_PM_2,	OR179477.
Apidae,	 Bombus lucorum,	 female,	 Celje,	 Slovenia,	 46.2641 N	

15.0574	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	20-	06-	22_
PR_1, OR179307.
Apidae,	Bombus lucorum,	 female,	 Cerknica,	 Slovenia,	 45.7503 N	

14.3641	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	20-	06-	10_
KM_2,	OR179346.
Apidae,	 Bombus pascuorum,	 female,	 Celje,	 Slovenia,	 46.2306 N	

15.1840	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK06-	20-	
05-	05_PM_1,	OR179326.
Apidae,	Bombus pascuorum,	female,	Cerknica,	Slovenia,	45.7471 N	

14.3646	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	20-	06-	10_
PM_1,	OR179347.
Apidae,	Bombus pascuorum,	female,	Mengeš,	Slovenia,	46.1947 N	

14.5127	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK06-	20-	
05-	26_PM_2,	OR179511.
Apidae,	 Bombus pascuorum,	 female,	 Borovnica,	 Slovenia,	

45.9303 N	14.3491	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	06-	02_KR_3,	OR179509.
Apidae,	Bombus pascuorum,	female,	Ljubljana,	Slovenia,	46.0511 N	

14.4708	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU01-	20-	
05-	27_PM_1,	OR179432.
Apidae,	 Bombus pratorum,	 female,	 Celje,	 Slovenia,	 46.2988 N	

15.2464	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	20-	06-	11_
PM_2,	OR179320.
Apidae,	Bombus pratorum,	 female,	Cerknica,	Slovenia,	45.7795 N	

14.3599	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	20-	06-	10_
PM_5,	OR179348.
Apidae,	 Bombus pratorum,	 female,	 Kranj,	 Slovenia,	 46.2658 N	

14.4166	 E,	 05-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK10-	20-	
05-	05_PM_1,	OR179548.
Apidae,	Bombus pratorum,	female,	Borovnica,	Slovenia,	45.9452 N	

14.3359	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	20-	05-	21_
PM_3,	OR179323.
Apidae,	 Bombus ruderarius,	 female,	 Ig,	 Slovenia,	 45.9632 N	

14.5438	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB07-	20-	06-	22_
PR_1, OR179579.
Apidae,	 Bombus sylvarum,	 female,	 Celje,	 Slovenia,	 46.2988 N	

15.2464	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK10-	20-	
05-	20_PM_2,	OR179325.

Apidae,	Bombus sylvarum,	 female,	Cerknica,	Slovenia,	45.7688 N	
14.4004	E,	24-	Apr-	2020,	Šturm	R.,	Koderman	B.,	CJE10-	20-	04-	24_
KB_1,	OR179385.
Apidae,	 Bombus sylvarum,	 female,	 Kranj,	 Slovenia,	 46.2697 N	

14.3872	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK09-	20-	
05-	26_PM_3,	OR179512.
Apidae,	Bombus sylvarum,	female,	Borovnica,	Slovenia,	45.9511 N	

14.3490	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	20-	06-	02_
PM_1,	OR179475.
Apidae,	Bombus sylvarum,	female,	Ljubljana,	Slovenia,	46.0904 N	

14.5065	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU07-	20-	
07-	13_PM_4,	OR179478.
Apidae,	 Bombus terrestris,	 female,	 Celje,	 Slovenia,	 46.2641 N	

15.0574	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	20-	06-	22_
KR_9,	OR179324.
Apidae,	 Bombus terrestris,	 male,	 Cerknica,	 Slovenia,	 45.7503 N	

14.3641	E,	02-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	20-	09-	02_
PM_2,	OR179386.
Apidae,	 Bombus terrestris,	 female,	 Mengeš,	 Slovenia,	 46.1824 N	

14.5478	 E,	 26-	May-	2020,	 Pibernik	M.,	 Koderman	 B.,	 GOK04-	20-	
05-	26_KM_1,	OR179510.
Apidae,	 Bombus terrestris,	 female,	 Kranj,	 Slovenia,	 46.2564 N	

14.3613	 E,	 01-	Apr-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK08-	20-	
04-	01_KM_1,	OR179549.
Apidae,	Bombus terrestris,	female,	Ig,	Slovenia,	45.9772 N	14.5645	

E,	 02-	Jun-	2020,	 Šturm	 R.,	 Koderman	 B.,	 LJB10-	20-	06-	02_KB_1,	
OR179571.
Apidae,	Bombus terrestris,	female,	Ljubljana,	Slovenia,	46.0437 N	

14.4791	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU02-	20-	
05-	27_PM_2,	OR179431.
Apidae,	Bombus terrestris,	female,	Ljubljana,	Slovenia,	46.0904 N	

14.5065	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU07-	20-	
05-	27_PM_1,	OR179434.
Apidae,	Ceratina chalybea,	 female,	Cerknica,	Slovenia,	45.7471 N	

14.3646	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	20-	06-	10_
KM_1,	OR179349.
Apidae,	Ceratina chalybea,	female,	Borovnica,	Slovenia,	45.9303 N	

14.3491	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	20-	06-	22_
PM_1,	OR179576.
Apidae,	Ceratina cucurbitina,	male,	Borovnica,	Slovenia,	45.9511 N	

14.3490	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	20-	06-	02_
KB_1,	OR179486.
Apidae,	 Ceratina cyanea,	 female,	 Celje,	 Slovenia,	 46.3095 N	

15.2892	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK09-	20-	06-	22_
KM_1,	OR179315.
Apidae,	 Ceratina cyanea,	 female,	 Cerknica,	 Slovenia,	 45.7793 N	

14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	05-	21_
KB_5,	OR179350.
Apidae,	 Ceratina cyanea,	 female,	 Kranj,	 Slovenia,	 46.2658 N	

14.4166	 E,	 16-	Sep-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK10-	20-	
09- 16_PR_1, OR179551.
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Apidae,	 Ceratina cyanea,	 male,	 Ig,	 Slovenia,	 45.9772 N	 14.5645	
E,	 22-	Jun-	2020,	 Šturm	 R.,	 Koderman	 B.,	 LJB10-	20-	06-	22_KM_3,	
OR179582.
Apidae,	 Ceratina cyanea,	 female,	 Ljubljana,	 Slovenia,	 46.1019 N	

14.4503	 E,	 27-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU09-	20-	
07-	27_KR_4,	OR179479.
Apidae,	Epeoloides coecutiens,	male,	Cerknica,	Slovenia,	45.7279 N	

14.4042	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE08-	20-	08-	06_
KB_3,	OR179426.
Apidae,	 Eucera longicornis,	 male,	 Cerknica,	 Slovenia,	 45.7568 N	

14.3626	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	20-	06-	10_
PM_3,	OR179351.
Apidae,	 Nomada armata,	 male,	 Mengeš,	 Slovenia,	 46.1511 N	

14.5726	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK03-	20-	
06-	16_KM_3,	OR179535.
Apidae,	 Nomada flavoguttata, female, Cerknica, Slovenia, 

45.7503 N	14.3641	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	05-	21_KB_3,	OR179375.
Apidae,	Nomada hirtipes,	 female,	 Ljubljana,	 Slovenia,	 46.0511 N	

14.4708	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU01-	20-	
05-	27_KM_3,	OR179463.
Apidae,	 Nomada integra,	 female,	 Cerknica,	 Slovenia,	 45.7793 N	

14.3290	E,	23-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	06-	23_
KR_2,	OR179420.
Apidae,	 Tetralonia malvae,	 female,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	07-	04_
PM_1,	OR179309.
Apidae,	 Xylocopa iris,	 female,	 Cerknica,	 Slovenia,	 45.7688 N	

14.4004	E,	23-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE10-	20-	06-	23_
PM_2,	OR179424.
Apidae,	 Xylocopa valga,	 female,	 Celje,	 Slovenia,	 46.2637 N	

15.0697	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK01-	20-	06-	22_
PM_7,	OR179318.
Apidae,	 Xylocopa valga,	 male,	 Cerknica,	 Slovenia,	 45.7727 N	

14.3976	E,	23-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE09-	20-	06-	23_
PM_4,	OR179425.
Apidae,	 Xylocopa valga,	 female,	 Mengeš,	 Slovenia,	 46.1392 N	

14.5751	 E,	 05-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK02-	20-	
05-	05_PM_1,	OR179570.
Apidae,	 Xylocopa valga,	 female,	 Ljubljana,	 Slovenia,	 46.0713 N	

14.5402	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU06-	20-	
06-	30_PM_2,	OR179502.
Apidae,	 Xylocopa violacea,	 female,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	05-	20_
PM_1,	OR179317.
Apidae,	 Xylocopa violacea,	 male,	 Cerknica,	 Slovenia,	 45.7588 N	

14.3621	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE03-	20-	05-	21_
PM_1,	OR179380.
Apidae,	Xylocopa violacea,	 female,	Mengeš,	 Slovenia,	 46.1969 N	

14.5259	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK05-	20-	
05-	26_PM_6,	OR179538.

Apidae,	Xylocopa violacea,	female,	Borovnica,	Slovenia,	45.9452 N	
14.3359	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	20-	05-	21_
PM_1,	OR179606.

Colletidae, Colletes daviesanus,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	07-	13_PM_3,	OR179556.

Colletidae, Colletes hederae,	female,	Mengeš,	Slovenia,	46.1455 N	
14.5540	 E,	 16-	Sep-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK01-	20-	
09-	16_KM_1,	OR179555.

Colletidae, Hylaeus angustatus,	female,	Celje,	Slovenia,	46.2484 N	
15.2153	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK05-	20-	07-	22_
PM_13,	OR179289.

Colletidae, Hylaeus angustatus, female, Cerknica, Slovenia, 
45.7568 N	14.3626	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	
20-	05-	21_KR_5,	OR179354.

Colletidae, Hylaeus brevicornis, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	02-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	09-	02_KB_3,	OR179399.

Colletidae, Hylaeus brevicornis, female, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	06-	19_KB_1,	OR179440.

Colletidae, Hylaeus clypearis, female, Ljubljana, Slovenia, 
46.0713 N	 14.5402	 E,	 21-	Sep-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU06-	20-	09-	21_KB_1,	OR179488.

Colletidae, Hylaeus communis,	 male,	 Celje,	 Slovenia,	 46.2641 N	
15.0574	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	20-	05-	05_
PM_2,	OR179296.

Colletidae, Hylaeus communis, female, Cerknica, Slovenia, 
45.7503 N	14.3641	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	06-	10_PM_4,	OR179355.

Colletidae, Hylaeus communis,	 female,	 Mengeš,	 Slovenia,	
46.1947 N	 14.5127	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK06-	20-	07-	27_PM_2,	OR179552.

Colletidae, Hylaeus communis,	 female,	 Ig,	 Slovenia,	 45.9635 N	
14.5168	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	08-	06_
KM_6,	OR179610.

Colletidae, Hylaeus communis, female, Ljubljana, Slovenia, 
46.0437 N	 14.4791	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	07-	13_KB_16,	OR179485.

Colletidae, Hylaeus communis,	male,	Ljubljana,	Slovenia,	46.0904 N	
14.5065	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU07-	20-	
06-	19_KR_1,	OR179441.

Colletidae, Hylaeus confusus,	 female,	 Celje,	 Slovenia,	 46.3095 N	
15.2892	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK09-	20-	
05-	05_KM_2,	OR179295.

Colletidae, Hylaeus confusus,	female,	Cerknica,	Slovenia,	45.7471 N	
14.3646	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	20-	06-	10_
PM_4,	OR179357.

Colletidae, Hylaeus confusus,	female,	Mengeš,	Slovenia,	46.1585 N	
14.4932	 E,	 11-	Aug-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK07-	20-	
08-	11_PM_2,	OR179553.
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Colletidae, Hylaeus confusus,	 female,	 Borovnica,	 Slovenia,	
45.9452 N	14.3359	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	05-	21_KR_3,	OR179312.

Colletidae, Hylaeus confusus,	male,	Borovnica,	Slovenia,	45.9457 N	
14.3703	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	20-	05-	21_
KR_2,	OR179356.

Colletidae, Hylaeus cornutus,	 female,	 Ig,	 Slovenia,	 45.9632 N	
14.5438	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB07-	20-	08-	19_
KB_1,	OR179611.

Colletidae, Hylaeus difformis,	male,	Cerknica,	Slovenia,	45.7793 N	
14.3290	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	07-	08_
PM_1,	OR179400.

Colletidae, Hylaeus dilatatus,	 female,	Celje,	 Slovenia,	 46.2641 N	
15.0574	E,	21-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	20-	08-	21_
KM_2,	OR179287.

Colletidae, Hylaeus dilatatus,	 female,	 Celje,	 Slovenia,	 46.2357 N	
15.2323	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	07-	04_
KR_4,	OR179293.

Colletidae, Hylaeus dilatatus, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	08-	06_KR_5,	OR179402.

Colletidae, Hylaeus dilatatus,	 female,	 Ig,	 Slovenia,	 45.9632 N	
14.5438	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB07-	20-	05-	21_
KM_2,	OR179626.

Colletidae, Hylaeus dilatatus, female, Ljubljana, Slovenia, 
46.0437 N	 14.4791	 E,	 26-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	08-	26_KR_3,	OR179489.

Colletidae, Hylaeus gibbus,	 male,	 Ljubljana,	 Slovenia,	 46.0851 N	
14.4692	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU10-	20-	
07-	13_KB_5,	OR179491.

Colletidae, Hylaeus gredleri,	male,	Cerknica,	 Slovenia,	 45.7793 N	
14.3290	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	07-	08_
KB_1,	OR179404.

Colletidae, Hylaeus gredleri,	 female,	 Ig,	 Slovenia,	 45.9632 N	
14.5438	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	LJB07-	20-	07-	08_
KB_1,	OR179612.

Colletidae, Hylaeus gredleri,	female,	Ljubljana,	Slovenia,	46.1019 N	
14.4503	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU09-	20-	
07-	13_KR_3,	OR179490.

Colletidae, Hylaeus hyalinatus,	female,	Celje,	Slovenia,	46.2549 N	
15.2645	E,	08-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	20-	09-	08_
KM_2,	OR179306.

Colletidae, Hylaeus hyalinatus,	female,	Celje,	Slovenia,	46.3095 N	
15.2892	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK09-	20-	07-	04_
KR_4,	OR179291.

Colletidae, Hylaeus hyalinatus,	male,	Cerknica,	Slovenia,	45.7568 N	
14.3626	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	20-	08-	19_
KB_2,	OR179405.

Colletidae, Hylaeus hyalinatus,	 female,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	08-	06_KB_1,	OR179586.

Colletidae, Hylaeus hyalinatus,	male,	Ljubljana,	Slovenia,	46.0437 N	
14.4791	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU02-	20-	
06-	19_KB_3,	OR179443.

Colletidae, Hylaeus hyalinatus, female, Ljubljana, Slovenia, 
46.0713 N	 14.5402	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU06-	20-	05-	27_KR_2,	OR179442.

Colletidae, Hylaeus hyalinatus,	male,	Ljubljana,	Slovenia,	46.0713 N	
14.5402	 E,	 11-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU06-	20-	
08-	11_KB_5,	OR179492.

Colletidae, Hylaeus incongruus,	 male,	 Celje,	 Slovenia,	 46.2899 N	
15.2953	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK08-	20-	07-	22_
KR_4,	OR179288.

Colletidae, Hylaeus incongruus, female, Cerknica, Slovenia, 
45.7503 N	14.3641	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	08-	06_KB_2,	OR179403.

Colletidae, Hylaeus intermedius,	 male,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	08-	06_KB_2,	OR179584.

Colletidae, Hylaeus leptocephalus, male, Ljubljana, Slovenia, 
46.0609 N	 14.5191	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU05-	20-	06-	19_KR_5,	OR179448.

Colletidae, Hylaeus moricei,	male,	 Ljubljana,	 Slovenia,	46.0388 N	
14.5147	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU04-	20-	
06-	19_KR_6,	OR179445.

Colletidae, Hylaeus nigritus,	 female,	 Celje,	 Slovenia,	 46.2988 N	
15.2464	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	20-	06-	11_
KR_6,	OR179294.

Colletidae, Hylaeus nigritus,	female,	Mengeš,	Slovenia,	46.1455 N	
14.5540	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK01-	20-	
07-	13_KR_1,	OR179554.

Colletidae, Hylaeus nigritus,	 female,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	06-	02_PM_2,	OR179517.

Colletidae, Hylaeus nigritus,	female,	Ljubljana,	Slovenia,	46.0388 N	
14.5147	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU04-	20-	
06-	19_KR_1,	OR179446.

Colletidae, Hylaeus pfankuchi, female, Cerknica, Slovenia, 
45.7251 N	14.4028	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE07-	
20-	06-	10_KR_5,	OR179358.

Colletidae, Hylaeus punctatus, female, Cerknica, Slovenia, 
45.7727 N	14.3976	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE09-	
20-	08-	19_KR_1,	OR179406.

Colletidae, Hylaeus punctatus, female, Ljubljana, Slovenia, 
46.0437 N	 14.4791	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	06-	19_KB_2,	OR179447.

Colletidae, Hylaeus sinuatus,	male,	Borovnica,	Slovenia,	45.9457 N	
14.3703	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	20-	06-	22_
KR_1,	OR179577.

Colletidae, Hylaeus sinuatus,	female,	Ljubljana,	Slovenia,	46.0511 N	
14.4708	 E,	 11-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU01-	20-	
08-	11_KR_2,	OR179493.
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Colletidae, Hylaeus styriacus,	 female,	 Celje,	 Slovenia,	 46.2549 N	
15.2645	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	20-	07-	04_
KB_3,	OR179292.

Colletidae, Hylaeus styriacus,	male,	Cerknica,	Slovenia,	45.7727 N	
14.3976	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE09-	20-	07-	08_
KR_1,	OR179407.

Halictidae, Dufourea dentiventris, female, Cerknica, Slovenia, 
45.7471 N	14.3646	E,	02-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	09-	02_KM_3,	OR179395.

Halictidae, Halictus gavarnicus,	female,	Celje,	Slovenia,	46.2637 N	
15.0697	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK01-	20-	07-	22_
KM_1,	OR179273.

Halictidae, Halictus langobardicus,	male,	Celje,	Slovenia,	46.2549 N	
15.2645	E,	10-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	20-	08-	10_
KM_1,	OR179271.

Halictidae, Halictus langobardicus,	 male,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	08-	19_KM_1,	OR179607.

Halictidae, Halictus langobardicus, male, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 11-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	08-	11_PM_3,	OR179481.

Halictidae, Halictus maculatus,	female,	Celje,	Slovenia,	46.2899 N	
15.2953	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK08-	20-	
05-	05_KR_1,	OR179275.

Halictidae, Halictus maculatus,	 female,	 Borovnica,	 Slovenia,	
45.9452 N	14.3359	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	06-	02_KR_2,	OR179454.

Halictidae, Halictus maculatus, male, Ljubljana, Slovenia, 
46.0388 N	 14.5147	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	06-	19_PR_1,	OR179437.

Halictidae, Halictus scabiosae,	 female,	Celje,	Slovenia,	46.2357 N	
15.2323	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK03-	20-	
05-	05_KM_1,	OR179589.

Halictidae, Halictus scabiosae,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	05-	26_PM_1,	OR179513.

Halictidae, Halictus seladonius,	female,	Celje,	Slovenia,	46.2549 N	
15.2645	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	20-	05-	20_
KB_1,	OR179594.

Halictidae, Halictus sexcinctus,	female,	Celje,	Slovenia,	46.2440 N	
15.2254	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK04-	20-	
05-	20_KR_1,	OR179592.

Halictidae, Halictus sexcinctus, female, Ljubljana, Slovenia, 
46.0609 N	 14.5191	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU05-	20-	05-	27_PM_1,	OR179438.

Halictidae, Halictus simplex,	 male,	 Celje,	 Slovenia,	 46.2306 N	
15.1840	E,	21-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CEK06-	20-	08-	21_
KM_1,	OR179272.

Halictidae, Halictus simplex,	male,	Cerknica,	Slovenia,	45.7793 N	
14.3290	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	08-	06_
KR_3,	OR179396.

Halictidae, Halictus simplex,	 male,	 Mengeš,	 Slovenia,	 46.1455 N	
14.5540	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK01-	20-	
07-	27_KR_1,	OR179565.

Halictidae, Halictus simplex,	male,	 Ljubljana,	Slovenia,	46.0511 N	
14.4708	 E,	 26-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU01-	20-	
08-	26_KM_1,	OR179482.

Halictidae, Halictus smaragdulus,	 female,	 Borovnica,	 Slovenia,	
45.9511 N	14.3490	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	
20-	08-	06_KR_1,	OR179608.

Halictidae, Halictus subauratus, female, Cerknica, Slovenia, 
45.7568 N	14.3626	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	
20-	05-	21_KR_3,	OR179352.

Halictidae, Halictus subauratus,	 female,	 Ig,	 Slovenia,	 45.9706 N	
14.5492	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB08-	20-	06-	22_
PM_1,	OR179580.

Halictidae, Halictus subauratus, female, Ljubljana, Slovenia, 
46.0851 N	 14.4692	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU10-	20-	05-	27_KR_1,	OR179439.

Halictidae, Halictus tumulorum,	female,	Celje,	Slovenia,	46.2988 N	
15.2464	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	 CEK10-	20-	
05-	20_KM_1,	OR179274.

Halictidae, Halictus tumulorum, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	05-	21_PM_1,	OR179353.

Halictidae, Halictus tumulorum,	female,	Kranj,	Slovenia,	46.2564 N	
14.3613	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK08-	20-	
05-	26_KR_4,	OR179514.

Halictidae, Halictus tumulorum,	female,	Kranj,	Slovenia,	46.2564 N	
14.3613	 E,	 30-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK08-	20-	
06- 30_PR_1, OR179564.

Halictidae, Halictus tumulorum,	 female,	 Ig,	 Slovenia,	 45.9730 N	
14.5573	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB09-	20-	05-	21_
PM_1,	OR179423.

Halictidae, Halictus tumulorum, female, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	07-	13_PM_3,	OR179483.

Halictidae, Lasioglossum albipes,	female,	Celje,	Slovenia,	46.2357 N	
15.2323	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	05-	05_
KM_2,	OR179620.

Halictidae, Lasioglossum albipes, female, Cerknica, Slovenia, 
45.7795 N	14.3599	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	05-	21_KM_1,	OR179359.

Halictidae, Lasioglossum albipes, female, Cerknica, Slovenia, 
45.7588 N	14.3621	E,	06-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE03-	
20-	05-	06_PM_1,	OR179408.

Halictidae, Lasioglossum albipes,	 female,	 Borovnica,	 Slovenia,	
45.9303 N	14.3491	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	08-	06_PM_1,	OR179583.

Halictidae, Lasioglossum angusticeps, female, Cerknica, Slovenia, 
45.7795 N	14.3599	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	06-	10_KB_3,	OR179360.
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Halictidae, Lasioglossum bluethgeni, female, Celje, Slovenia, 
46.2549 N	15.2645	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	
20-	06-	11_KB_3,	OR179278.

Halictidae, Lasioglossum bluethgeni, female, Cerknica, Slovenia, 
45.7588 N	14.3621	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE03-	
20-	06-	10_KB_3,	OR179361.

Halictidae, Lasioglossum bluethgeni,	female,	Ig,	Slovenia,	45.9635 N	
14.5168	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	06-	22_
KM_1,	OR179578.

Halictidae, Lasioglossum bluethgeni, female, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	06-	19_KM_1,	OR179450.

Halictidae, Lasioglossum buccale, female, Celje, Slovenia, 
46.2549 N	15.2645	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	
20- 06- 11_PR_1, OR179279.

Halictidae, Lasioglossum calceatum,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	05-	26_KB_1,	OR179515.

Halictidae, Lasioglossum calceatum,	 female,	 Kranj,	 Slovenia,	
46.2564 N	 14.3613	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK08-	20-	06-	16_KB_2,	OR179516.

Halictidae, Lasioglossum calceatum,	 female,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	05-	21_KR_1,	OR179345.

Halictidae, Lasioglossum calceatum, female, Ljubljana, Slovenia, 
46.0523 N	 14.4790	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU03-	20-	06-	19_KR_3,	OR179449.

Halictidae, Lasioglossum calceatum, female, Ljubljana, Slovenia, 
46.1019 N	 14.4503	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU09-	20-	06-	19_KR_1,	OR179451.

Halictidae, Lasioglossum costulatum, male, Cerknica, Slovenia, 
45.7795 N	14.3599	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	08-	19_KM_1,	OR179409.

Halictidae, Lasioglossum costulatum,	 female,	Borovnica,	Slovenia,	
45.9511 N	14.3490	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	
20-	05-	21_PM_1,	OR179301.

Halictidae, Lasioglossum crassepunctatum, female, Celje, Slovenia, 
46.2549 N	15.2645	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	
20-	06-	11_KM_4,	OR179629.

Halictidae, Lasioglossum discum,	female,	Celje,	Slovenia,	46.2549 N	
15.2645	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	20-	05-	20_
KM_1,	OR179633.

Halictidae, Lasioglossum discum,	 female,	 Ig,	 Slovenia,	 45.9772 N	
14.5645	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB10-	20-	06-	02_
PM_1,	OR179573.

Halictidae, Lasioglossum fulvicorne, female, Celje, Slovenia, 
46.2988 N	15.2464	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	
20-	07-	22_PM_1,	OR179277.

Halictidae, Lasioglossum fulvicorne, female, Cerknica, Slovenia, 
45.7503 N	14.3641	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	07-	08_PM_28,	OR179414.

Halictidae, Lasioglossum fulvicorne, female, Cerknica, Slovenia, 
45.7279 N	14.4042	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE08-	
20-	06-	10_KR_4,	OR179362.

Halictidae, Lasioglossum fulvicorne,	 female,	 Kranj,	 Slovenia,	
46.2697 N	 14.3872	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK09-	20-	06-	16_KB_2,	OR179519.

Halictidae, Lasioglossum fulvicorne,	female,	Ig,	Slovenia,	45.9772 N	
14.5645	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB10-	20-	06-	02_
KB_2,	OR179572.

Halictidae, Lasioglossum fulvicorne, female, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	06-	30_KM_1,	OR179495.

Halictidae, Lasioglossum glabriusculum, female, Celje, Slovenia, 
46.2484 N	15.2153	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK05-	
20-	05-	05_KM_1,	OR179621.

Halictidae, Lasioglossum glabriusculum, female, Cerknica, Slovenia, 
45.7688 N	14.4004	E,	15-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE10-	
20-	09-	15_PM_5,	OR179410.

Halictidae, Lasioglossum glabriusculum,	female,	Mengeš,	Slovenia,	
46.1455 N	 14.5540	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	05-	26_KM_4,	OR179521.

Halictidae, Lasioglossum glabriusculum, female, Ig, Slovenia, 
45.9772 N	14.5645	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB10-	
20-	05-	21_KM_2,	OR179444.

Halictidae, Lasioglossum glabriusculum, female, Ljubljana, Slovenia, 
46.0904 N	 14.5065	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU07-	20-	05-	27_PM_4,	OR179452.

Halictidae, Lasioglossum laevigatum, female, Cerknica, Slovenia, 
45.7795 N	14.3599	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	05-	21_KR_1,	OR179363.

Halictidae, Lasioglossum laticeps, female, Celje, Slovenia, 
46.3095 N	15.2892	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK09-	
20-	05-	05_KB_1,	OR179619.

Halictidae, Lasioglossum laticeps, female, Cerknica, Slovenia, 
45.7471 N	14.3646	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	07-	08_KB_1,	OR179411.

Halictidae, Lasioglossum laticeps,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	06-	16_KR_4,	OR179523.

Halictidae, Lasioglossum laticeps, female, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	06-	19_KR_3,	OR179453.

Halictidae, Lasioglossum lativentre, female, Celje, Slovenia, 
46.2641 N	15.0574	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	
20-	06-	11_KB_4,	OR179628.

Halictidae, Lasioglossum lativentre, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	08-	19_KM_2,	OR179413.

Halictidae, Lasioglossum lativentre,	 female,	 Mengeš,	 Slovenia,	
46.1969 N	 14.5259	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK05-	20-	05-	26_KR_4,	OR179524.
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Halictidae, Lasioglossum lativentre,	 female,	 Borovnica,	 Slovenia,	
45.9511 N	14.3490	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	
20- 05- 21_PR_2, OR179290.

Halictidae, Lasioglossum lativentre, female, Ljubljana, Slovenia, 
46.0904 N	 14.5065	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU07-	20-	06-	19_KB_1,	OR179455.

Halictidae, Lasioglossum leucozonium, female, Celje, Slovenia, 
46.2306 N	 15.1840	 E,	 05-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	
CEK06-	20-	05-	05_PR_1,	OR179624.

Halictidae, Lasioglossum leucozonium, female, Cerknica, Slovenia, 
45.7727 N	14.3976	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE09-	
20-	06-	10_KR_2,	OR179364.

Halictidae, Lasioglossum leucozonium,	 female,	Mengeš,	 Slovenia,	
46.1969 N	 14.5259	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK05-	20-	06-	16_KR_6,	OR179522.

Halictidae, Lasioglossum leucozonium,	 female,	Mengeš,	 Slovenia,	
46.1585 N	 14.4932	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK07-	20-	05-	26_KM_1,	OR179525.

Halictidae, Lasioglossum leucozonium, female, Ig, Slovenia, 
45.9401 N	14.5524	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB06-	
20-	05-	21_KR_1,	OR179390.

Halictidae, Lasioglossum leucozonium, female, Ljubljana, Slovenia, 
46.0388 N	 14.5147	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	05-	27_KR_3,	OR179456.

Halictidae, Lasioglossum lineare,	female,	Celje,	Slovenia,	46.2637 N	
15.0697	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK01-	20-	06-	22_
KM_1,	OR179276.

Halictidae, Lasioglossum lineare,	 female,	 Mengeš,	 Slovenia,	
46.1392 N	 14.5751	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK02-	20-	06-	16_KB_2,	OR179518.

Halictidae, Lasioglossum lineare,	 female,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	07-	08_KM_2,	OR179614.

Halictidae, Lasioglossum lineare, female, Ljubljana, Slovenia, 
46.1100 N	 14.4632	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU08-	20-	06-	30_PR_1,	OR179494.

Halictidae, Lasioglossum majus, female, Cerknica, Slovenia, 
45.7795 N	14.3599	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	06-	10_KR_1,	OR179365.

Halictidae, Lasioglossum majus,	 female,	 Mengeš,	 Slovenia,	
46.1824 N	 14.5478	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK04-	20-	06-	16_PR_1,	OR179526.

Halictidae, Lasioglossum malachurum, female, Celje, Slovenia, 
46.2899 N	15.2953	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK08-	
20- 07- 04_PR_1, OR179623.

Halictidae, Lasioglossum malachurum,	 female,	Mengeš,	 Slovenia,	
46.1511 N	 14.5726	 E,	 16-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK03-	20-	06-	16_KR_2,	OR179527.

Halictidae, Lasioglossum morio,	female,	Celje,	Slovenia,	46.2357 N	
15.2323	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	06-	11_
KB_2,	OR179632.

Halictidae, Lasioglossum morio, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	05-	21_PM_4,	OR179366.

Halictidae, Lasioglossum morio,	 female,	 Mengeš,	 Slovenia,	
46.1392 N	 14.5751	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK02-	20-	05-	26_KB_1,	OR179529.

Halictidae, Lasioglossum morio,	 female,	 Borovnica,	 Slovenia,	
45.9303 N	14.3491	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	05-	21_KM_1,	OR179334.

Halictidae, Lasioglossum morio, female, Ljubljana, Slovenia, 
46.0511 N	 14.4708	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU01-	20-	06-	19_KM_3,	OR179458.

Halictidae, Lasioglossum nigripes, female, Celje, Slovenia, 
46.2988 N	15.2464	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	
20-	06-	11_KR_2,	OR179630.

Halictidae, Lasioglossum nigripes, female, Cerknica, Slovenia, 
45.7251 N	14.4028	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE07-	
20-	08-	06_KB_1,	OR179415.

Halictidae, Lasioglossum nigripes,	 female,	 Borovnica,	 Slovenia,	
45.9303 N	14.3491	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	06-	22_KB_1,	OR179615.

Halictidae, Lasioglossum nitidulum, female, Celje, Slovenia, 
46.3095 N	15.2892	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK09-	
20-	06-	11_KR_2,	OR179631.

Halictidae, Lasioglossum nitidulum, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	05-	21_KB_6,	OR179368.

Halictidae, Lasioglossum nitidulum, female, Ljubljana, Slovenia, 
46.1100 N	 14.4632	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU08-	20-	06-	19_KR_2,	OR179459.

Halictidae, Lasioglossum parvulum, female, Cerknica, Slovenia, 
45.7503 N	14.3641	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	05-	21_KM_3,	OR179372.

Halictidae, Lasioglossum parvulum, female, Cerknica, Slovenia, 
45.7503 N	14.3641	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20- 05- 21_PR_1, OR179369.

Halictidae, Lasioglossum pauxillum, female, Celje, Slovenia, 
46.2357 N	15.2323	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	
20-	05-	05_KR_4,	OR179627.

Halictidae, Lasioglossum pauxillum, female, Cerknica, Slovenia, 
45.7793 N	14.3290	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	05-	21_KR_1,	OR179370.

Halictidae, Lasioglossum pauxillum,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	05-	26_KR_3,	OR179530.

Halictidae, Lasioglossum pauxillum,	female,	Ig,	Slovenia,	45.9635 N	
14.5168	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	05-	21_
KR_1,	OR179378.

Halictidae, Lasioglossum pauxillum,	female,	Ig,	Slovenia,	45.9635 N	
14.5168	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB05-	20-	05-	21_
KR_2,	OR179379.
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Halictidae, Lasioglossum pauxillum, female, Ljubljana, Slovenia, 
46.0609 N	 14.5191	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU05-	20-	06-	19_KR_6,	OR179457.

Halictidae, Lasioglossum politum, female, Celje, Slovenia, 
46.2357 N	15.2323	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	
20-	05-	05_KM_3,	OR179622.

Halictidae, Lasioglossum politum, female, Cerknica, Slovenia, 
45.7795 N	14.3599	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	06-	10_KB_5,	OR179371.

Halictidae, Lasioglossum politum,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	05-	26_KB_2,	OR179531.

Halictidae, Lasioglossum politum,	 female,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	05-	21_KB_1,	OR179574.

Halictidae, Lasioglossum politum, female, Ljubljana, Slovenia, 
46.0388 N	 14.5147	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	05-	27_KR_5,	OR179460.

Halictidae, Lasioglossum punctatissimum,	 female,	 Mengeš,	
Slovenia,	46.1392 N	14.5751	E,	16-	Jun-	2020,	Pibernik	M.,	Koderman	
B.,	GOK02-	20-	06-	16_KB_3,	OR179520.

Halictidae, Lasioglossum puncticolle,	 female,	Borovnica,	Slovenia,	
45.9452 N	14.3359	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20- 06- 22_PR_3, OR179575.

Halictidae, Lasioglossum villosulum, female, Celje, Slovenia, 
46.2641 N	15.0574	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	
20-	05-	05_KR_1,	OR179625.

Halictidae, Lasioglossum villosulum,	 female,	 Borovnica,	 Slovenia,	
45.9457 N	14.3703	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB04-	
20-	05-	21_KR_3,	OR179367.

Halictidae, Lasioglossum villosulum, female, Ljubljana, Slovenia, 
46.0851 N	 14.4692	 E,	 21-	Sep-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU10-	20-	09-	21_KR_1,	OR179497.

Halictidae, Lasioglossum zonulum, female, Celje, Slovenia, 
46.2899 N	15.2953	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK08-	
20-	05-	05_KB_1,	OR179634.

Halictidae, Lasioglossum zonulum, female, Cerknica, Slovenia, 
45.7279 N	14.4042	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	CJE08-	
20-	05-	21_KB_1,	OR179373.

Halictidae, Lasioglossum zonulum,	 female,	 Mengeš,	 Slovenia,	
46.1455 N	 14.5540	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK01-	20-	05-	26_PM_2,	OR179532.

Halictidae, Lasioglossum zonulum,	 female,	 Borovnica,	 Slovenia,	
45.9303 N	14.3491	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	05-	21_KR_1,	OR179487.

Halictidae, Lasioglossum zonulum,	female,	Ig,	Slovenia,	45.9706 N	
14.5492	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB08-	20-	08-	19_
PM_3,	OR179613.

Halictidae, Lasioglossum zonulum, female, Ljubljana, Slovenia, 
46.1100 N	 14.4632	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU08-	20-	05-	27_PR_1,	OR179461.

Halictidae, Sphecodes ephippius,	 male,	 Mengeš,	 Slovenia,	
46.1585 N	 14.4932	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK07-	20-	07-	13_KB_1,	OR179568.

Halictidae, Sphecodes geoffrellus, female, Cerknica, Slovenia, 
45.7503 N	14.3641	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	06-	10_KR_13,	OR179376.

Halictidae, Sphecodes monilicornis, female, Ljubljana, Slovenia, 
46.1100 N	 14.4632	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU08-	20-	06-	19_PM_4,	OR179468.

Halictidae, Sphecodes niger,	 female,	 Borovnica,	 Slovenia,	
45.9303 N	14.3491	E,	16-	Apr-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	04-	16_KB_1,	OR179617.

Halictidae, Sphecodes niger,	male,	 Ljubljana,	 Slovenia,	 46.1100 N	
14.4632	 E,	 11-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	 LJU08-	20-	
08-	11_KB_1,	OR179496.

Halictidae, Sphecodes pellucidus, female, Cerknica, Slovenia, 
45.7279 N	14.4042	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE08-	
20-	06-	10_KR_3,	OR179377.

Halictidae, Sphecodes puncticeps,	 female,	 Mengeš,	 Slovenia,	
46.1585 N	 14.4932	 E,	 26-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK07-	20-	05-	26_PR_2,	OR179536.
Megachilidae,	 Anthidium manicatum, female, Ig, Slovenia, 

45.9632 N	14.5438	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB07-	
20-	08-	19_KM_1,	OR179604.
Megachilidae,	Anthidium manicatum, female, Ljubljana, Slovenia, 

46.0437 N	 14.4791	 E,	 26-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	08-	26_PM_1,	OR179471.
Megachilidae,	 Anthidium oblongatum, male, Ljubljana, Slovenia, 

46.0713 N	 14.5402	 E,	 26-	Aug-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU06-	20-	08-	26_PM_2,	OR179472.
Megachilidae,	 Chelostoma campanularum, female, Cerknica, 

Slovenia,	45.7503 N	14.3641	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	
B.,	CJE05-	20-	08-	06_KR_8,	OR179387.
Megachilidae,	 Chelostoma campanularum,	 female,	 Borovnica,	

Slovenia,	45.9457 N	14.3703	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	
LJB04-	20-	07-	08_PM_2,	OR179605.
Megachilidae,	Chelostoma emarginatum, male, Ljubljana, Slovenia, 

46.0388 N	 14.5147	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	05-	27_KR_4,	OR179435.
Megachilidae,	 Chelostoma florisomne, female, Celje, Slovenia, 

46.2988 N	15.2464	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	
20-	06-	11_KR_3,	OR179316.
Megachilidae,	Chelostoma florisomne,	female,	Borovnica,	Slovenia,	

45.9452 N	14.3359	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	05-	21_KR_2,	OR179616.
Megachilidae,	 Chelostoma foveolatum, male, Cerknica, Slovenia, 

45.7503 N	14.3641	E,	20-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	07-	20_KR_1,	OR179388.
Megachilidae,	 Chelostoma rapunculi,	 male,	 Borovnica,	 Slovenia,	

45.9452 N	14.3359	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB01-	
20-	05-	21_PM_4,	OR179596.
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Megachilidae,	 Chelostoma rapunculi, female, Celje, Slovenia, 
46.2641 N	15.0574	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	
20-	05-	20_PM_7,	OR179297.
Megachilidae,	 Chelostoma rapunculi, female, Ljubljana, Slovenia, 

46.0851 N	 14.4692	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU10-	20-	05-	27_PM_1,	OR179436.
Megachilidae,	Coelioxys alata,	male,	Cerknica,	Slovenia,	45.7793 N	

14.3290	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	08-	19_
KB_2,	OR179391.
Megachilidae,	Coelioxys alata,	male,	Cerknica,	Slovenia,	45.7793 N	

14.3290	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	20-	08-	19_
PM_8,	OR179393.
Megachilidae,	 Coelioxys alata, female, Cerknica, Slovenia, 

45.7568 N	14.3626	E,	15-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CJE04-	
20-	09-	15_PM_6,	OR179389.
Megachilidae,	Coelioxys aurolimbatus,	female,	Borovnica,	Slovenia,	

45.9303 N	14.3491	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	LJB03-	
20-	07-	08_PM_1,	OR179587.
Megachilidae,	 Coelioxys inermis, female, Cerknica, Slovenia, 

45.7471 N	14.3646	E,	20-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	07-	20_PM_32,	OR179392.
Megachilidae,	 Heriades truncorum, male, Celje, Slovenia, 

46.2641 N	15.0574	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	
20-	06-	22_KB_1,	OR179298.
Megachilidae,	 Heriades truncorum, female, Cerknica, Slovenia, 

45.7795 N	14.3599	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	08-	06_KR_1,	OR179397.
Megachilidae,	 Heriades truncorum,	 female,	 Mengeš,	 Slovenia,	

46.1947 N	 14.5127	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK06-	20-	07-	13_KR_1,	OR179563.
Megachilidae,	Heriades truncorum,	male,	 Ig,	 Slovenia,	 45.9730 N	

14.5573	E,	22-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB09-	20-	06-	22_
KR_1,	OR179581.
Megachilidae,	 Heriades truncorum, female, Ljubljana, Slovenia, 

46.0437 N	 14.4791	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	07-	13_KR_8,	OR179484.
Megachilidae,	 Hoplitis adunca,	 male,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	05-	20_
PM_8,	OR179299.
Megachilidae,	 Hoplitis adunca,	 male,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	20-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	05-	20_
PM_8,	OR179591.
Megachilidae,	Hoplitis claviventris,	female,	Ig,	Slovenia,	45.9772 N	

14.5645	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB10-	20-	08-	19_
PM_1,	OR179609.
Megachilidae,	 Hoplitis leucomelana, male, Celje, Slovenia, 

46.2306 N	15.1840	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK06-	
20-	06-	11_PM_5,	OR179300.
Megachilidae,	 Hoplitis leucomelana, female, Cerknica, Slovenia, 

45.7793 N	14.3290	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE01-	
20-	07-	08_PM_3,	OR179398.

Megachilidae,	Hoplitis leucomelana,	female,	Ig,	Slovenia,	45.9632 N	
14.5438	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB07-	20-	06-	02_
PM_1,	OR179550.
Megachilidae,	Lithurgus chrysurus,	male,	Celje,	Slovenia,	46.2484 N	

15.2153	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK05-	20-	07-	22_
KR_1,	OR179595.
Megachilidae,	 Lithurgus chrysurus,	 female,	 Mengeš,	 Slovenia,	

46.1511 N	 14.5726	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK03-	20-	07-	27_PM_3,	OR179566.
Megachilidae,	Lithurgus chrysurus,	female,	Ig,	Slovenia,	45.9772 N	

14.5645	E,	19-	Aug-	2020,	Šturm	R.,	Koderman	B.,	LJB10-	20-	08-	19_
PM_2,	OR179618.
Megachilidae,	 Megachile alpicola, female, Cerknica, Slovenia, 

45.7251 N	14.4028	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE07-	
20-	07-	08_KR_1,	OR179417.
Megachilidae,	 Megachile apicalis, male, Ljubljana, Slovenia, 

46.0388 N	 14.5147	 E,	 30-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	06-	30_KB_1,	OR179499.
Megachilidae,	 Megachile centuncularis, female, Celje, Slovenia, 

46.2306 N	 15.1840	 E,	 20-	May-	2020,	 Šturm	 R.,	 Koderman	 B.,	
CEK06-	20-	05-	20_KR_1,	OR179313.
Megachilidae,	Megachile centuncularis, female, Cerknica, Slovenia, 

45.7503 N	14.3641	E,	10-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	06-	10_KR_3,	OR179374.
Megachilidae,	Megachile centuncularis,	female,	Mengeš,	Slovenia,	

46.1947 N	 14.5127	 E,	 11-	Aug-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK06-	20-	08-	11_PM_4,	OR179558.
Megachilidae,	Megachile centuncularis, female, Ljubljana, Slovenia, 

46.0388 N	 14.5147	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	05-	27_KB_1,	OR179462.
Megachilidae,	 Megachile circumcincta, female, Celje, Slovenia, 

46.2306 N	15.1840	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK06-	
20-	06-	11_PM_8,	OR179311.
Megachilidae,	 Megachile ericetorum, male, Celje, Slovenia, 

46.2357 N	15.2323	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	
20-	07-	04_KR_1,	OR179310.
Megachilidae,	 Megachile ericetorum,	 male,	 Mengeš,	 Slovenia,	

46.1585 N	 14.4932	 E,	 30-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK07-	20-	06-	30_KM_2,	OR179533.
Megachilidae,	 Megachile ligniseca, female, Celje, Slovenia, 

46.2637 N	15.0697	E,	21-	Sep-	2020,	Šturm	R.,	Koderman	B.,	CEK01-	
20-	09-	21_PM_1,	OR179314.
Megachilidae,	 Megachile ligniseca, male, Cerknica, Slovenia, 

45.7471 N	14.3646	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	07-	08_PM_1,	OR179418.
Megachilidae,	 Megachile ligniseca,	 female,	 Kranj,	 Slovenia,	

46.2697 N	 14.3872	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK09-	20-	07-	27_PM_18,	OR179559.
Megachilidae,	Megachile melanopyga,	 female,	Mengeš,	 Slovenia,	

46.1969 N	 14.5259	 E,	 30-	Jun-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK05-	20-	06-	30_PM_1,	OR179534.
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Megachilidae,	 Megachile pilicrus,	 female,	 Mengeš,	 Slovenia,	
46.1824 N	 14.5478	 E,	 26-	Aug-	2020,	 Pibernik	 M.,	 Koderman	 B.,	
GOK04-	20-	08-	26_PM_5,	OR179560.
Megachilidae,	Megachile versicolor,	female,	Ig,	Slovenia,	45.9730 N	

14.5573	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB09-	20-	05-	21_
KM_1,	OR179433.
Megachilidae,	Osmia bicolor,	 female,	 Celje,	 Slovenia,	 46.2357 N	

15.2323	E,	11-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CEK03-	20-	06-	11_
PM_1,	OR179304.
Megachilidae,	 Osmia bicolor,	 female,	 Borovnica,	 Slovenia,	

45.9511 N	14.3490	E,	21-	May-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	
20- 05- 21_PR_1, OR179281.
Megachilidae,	Osmia bicornis,	 female,	Celje,	Slovenia,	46.2549 N	

15.2645	E,	05-	May-	2020,	Šturm	R.,	Koderman	B.,	CEK07-	20-	05-	05_
PM_2,	OR179305.
Megachilidae,	Osmia bicornis,	female,	Mengeš,	Slovenia,	46.1585 N	

14.4932	 E,	 05-	May-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK07-	20-	
05- 05_PR_1, OR179567.
Megachilidae,	 Osmia bicornis,	 female,	 Borovnica,	 Slovenia,	

45.9511 N	14.3490	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB02-	
20- 06- 02_PR_1, OR179498.
Megachilidae,	 Osmia bicornis, female, Ljubljana, Slovenia, 

46.0437 N	 14.4791	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	05-	27_PR_1,	OR179464.
Megachilidae,	Osmia bidentata,	female,	Celje,	Slovenia,	46.2988 N	

15.2464	E,	04-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK10-	20-	07-	04_
PM_1,	OR179303.
Megachilidae,	 Osmia caerulescens, female, Celje, Slovenia, 

46.2641 N	15.0574	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK02-	
20-	07-	22_PM_3,	OR179302.
Megachilidae,	 Osmia caerulescens, male, Ljubljana, Slovenia, 

46.0609 N	 14.5191	 E,	 19-	Jun-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU05-	20-	06-	19_KB_2,	OR179466.
Megachilidae,	Osmia leaiana,	male,	Cerknica,	Slovenia,	45.7795 N	

14.3599	E,	23-	Jun-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	20-	06-	23_
KB_2,	OR179421.
Megachilidae,	 Osmia mustelina, female, Ljubljana, Slovenia, 

46.0904 N	 14.5065	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU07-	20-	05-	27_PM_3,	OR179467.

Megachilidae,	 Osmia niveata,	 male,	 Ig,	 Slovenia,	 45.9730 N	
14.5573	E,	02-	Jun-	2020,	Šturm	R.,	Koderman	B.,	LJB09-	20-	06-	02_
KR_1,	OR179561.
Megachilidae,	Pseudoanthidium nanum, female, Ljubljana, Slovenia, 

46.0437 N	 14.4791	 E,	 27-	May-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU02-	20-	05-	27_KR_3,	OR179429.
Megachilidae,	 Stelis breviuscula, female, Cerknica, Slovenia, 

45.7471 N	14.3646	E,	20-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE06-	
20-	07-	20_KR_3,	OR179422.
Megachilidae,	Stelis breviuscula,	male,	Mengeš,	Slovenia,	46.1969 N	

14.5259	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK05-	20-	
07-	13_KB_3,	OR179569.
Megachilidae,	 Stelis breviuscula, male, Ljubljana, Slovenia, 

46.0388 N	 14.5147	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU04-	20-	07-	13_KR_3,	OR179503.
Megachilidae,	 Trachusa byssina, male, Cerknica, Slovenia, 

45.7795 N	14.3599	E,	08-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE02-	
20-	07-	08_KM_2,	OR179427.
Melittidae,	 Dasypoda hirtipes, female, Cerknica, Slovenia, 

45.7727 N	14.3976	E,	20-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE09-	
20-	07-	20_PM_6,	OR179394.
Melittidae,	Dasypoda hirtipes,	female,	Kranj,	Slovenia,	46.2564 N	

14.3613	 E,	 13-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK08-	20-	
07-	13_PM_1,	OR179557.
Melittidae,	 Dasypoda hirtipes, female, Ljubljana, Slovenia, 

46.0713 N	 14.5402	 E,	 13-	Jul-	2020,	 Koderman	 B.,	 Koderman	 B.,	
LJU06-	20-	07-	13_KM_1,	OR179480.
Melittidae,	 Macropis europaea, female, Cerknica, Slovenia, 

45.7503 N	14.3641	E,	06-	Aug-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	08-	06_KM_4,	OR179416.
Melittidae,	 Melitta haemorrhoidalis, female, Cerknica, Slovenia, 

45.7503 N	14.3641	E,	20-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CJE05-	
20-	07-	20_KM_4,	OR179419.
Melittidae,	 Melitta leporina,	 male,	 Celje,	 Slovenia,	 46.2306 N	

15.1840	E,	22-	Jul-	2020,	Šturm	R.,	Koderman	B.,	CEK06-	20-	07-	22_
KM_1,	OR179308.
Melittidae,	Melitta leporina,	 female,	 Kranj,	 Slovenia,	 46.2564 N	

14.3613	 E,	 27-	Jul-	2020,	 Pibernik	 M.,	 Koderman	 B.,	 GOK08-	20-	
07-	27_PM_1,	OR179562.
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APPENDIX 2
Comparison	of	morphological	(Morpho	ID)	and	molecular	(BOLD	ID:	species	best	hit)	identifications	for	all	specimens	in	this	study,	with	mo-
lecular	identification	reliability	(BOLD	ID:	best-	hit	ident)	and	less	reliable	but	still	over	95%	identical	molecular	identifications	(BOLD	ID:	other	
close	hits	(≥95%)).	When	a	sequence	blasted	to	more	than	one	species	with	equal	probability,	or	there	was	no	hit	above	95%	ident,	we	deemed	
the	species	undetermined	using	molecular	identification	(“sp.”	values).

Specimen code
Morpho 
ID:Family Morpho ID:Genus Morpho ID:Species

BOLD ID:Species 
best hit

BOLD 
ID:Best hit 
ident (%)

BOLD ID:Other close hits 
(≥95%)

Confirmed 
species ID?

GOK04-	20-	05-	05_PR_1 Andrenidae Andrena apicata apicata 98.6 mitis, batava, helvola Yes

GOK05-	20-	04-	01_KR_1 Andrenidae Andrena bicolor bicolor 100.0 n/a Yes

LJB05-	20-	04-	01_KR_1 Andrenidae Andrena bicolor bicolor 100.0 n/a Yes

CJE06-	20-	05-	21_KB_1 Andrenidae Andrena bucephala bucephala 100.0 n/a Yes

CJE03-	20-	06-	10_KB_2 Andrenidae Andrena carantonica sp. 100.0 carantonica, trimmerana, 
rosae

No

CJE06-	20-	05-	21_KR_1 Andrenidae Andrena chrysosceles chrysosceles 100.0 n/a Yes

CJE08-	20-	06-	10_KM_1 Andrenidae Andrena curvungula sp. 89.6 n/a No

CEK10-	20-	07-	22_KR_2 Andrenidae Andrena dorsata dorsata 100.0 n/a Yes

LJB08-	20-	05-	21_KR_1 Andrenidae Andrena flavipes flavipes 100.0 nitida, limata, assimilis, 
thoracica

Yes

GOK03-	20-	05-	05_KB_1 Andrenidae Andrena floricola sp. 91.2 n/a No

CJE01-	20-	06-	10_KR_2 Andrenidae Andrena fulvago sp. 100.0 fulvago, ruficrus, dorsata, 
fulva

No

LJB05-	20-	07-	20_KB_1 Andrenidae Andrena fulvago fulvago 100.0 dorsata, ruficrus, fulva Yes

LJU02-	20-	06-	30_KR_2 Andrenidae Andrena fulvago sp. 100.0 ruficrus, dorsata, fulvago, 
fulva

No

CJE10-	20-	05-	06_KM_1 Andrenidae Andrena fulvata fulvata 100.0 n/a Yes

LJB01-	20-	04-	01_KR_3 Andrenidae Andrena fulvata fulvata 100.0 n/a Yes

CJE01-	20-	06-	10_KR_1 Andrenidae Andrena fulvida fulvida 99.7 n/a Yes

CJE04-	20-	05-	21_KR_2 Andrenidae Andrena fulvida fulvida 99.9 n/a Yes

CEK03-	20-	07-	04_KM_3 Andrenidae Andrena gravida sp. 100.0 flavipes, chrysopyga No

LJB02-	20-	04-	01_KR_1 Andrenidae Andrena gravida sp. 99.8 flavipes, chrysopyga No

CJE02- 20- 05- 21_PR_1 Andrenidae Andrena haemorrhoa haemorrhoa 100.0 n/a Yes

CEK07-	20-	08-	10_PM_1 Andrenidae Andrena hattorfiana hattorfiana 99.8 n/a Yes

CJE02-	20-	05-	21_PM_1 Andrenidae Andrena hattorfiana hattorfiana 100.0 n/a Yes

GOK04-	20-	06-	30_KM_1 Andrenidae Andrena hattorfiana hattorfiana 99.0 n/a Yes

LJB05-	20-	06-	02_PM_8 Andrenidae Andrena helvola fucata 98.4 n/a No

LJB01-	20-	06-	02_KR_3 Andrenidae Andrena hesperia hesperia 97.1 n/a Yes

CJE02-	20-	06-	10_KB_2 Andrenidae Andrena humilis humilis 100.0 n/a Yes

LJB05-	20-	05-	21_KB_1 Andrenidae Andrena humilis sp. 93.9 n/a No

GOK06-	20-	06-	16_KM_1 Andrenidae Andrena labialis labialis 100.0 n/a Yes

LJB01-	20-	07-	08_KM_2 Andrenidae Andrena lathyri lathyri 99.8 n/a Yes

CEK02-	20-	05-	05_PR_1 Andrenidae Andrena minutula minutula 100.0 subopaca Yes

CJE04-	20-	05-	21_KB_2 Andrenidae Andrena minutula minutula 100.0 n/a Yes

GOK07-	20-	04-	01_KR_1 Andrenidae Andrena minutula minutula 100.0 n/a Yes

LJB01-	20-	04-	01_KR_1 Andrenidae Andrena minutula minutula 99.8 subopaca Yes

LJU05-	20-	05-	27_KB_1 Andrenidae Andrena minutula minutula 99.9 n/a Yes

CJE07-	20-	06-	10_KR_4 Andrenidae Andrena minutuloides minutuloides 99.7 nanula, pauxilla, anthrisci, 
alfkenella, corssubalpina

Yes

LJB04-	20-	06-	22_KR_9 Andrenidae Andrena minutuloides sp. 99.5 minutula, minutuloides, 
nanula, corssubalpina, 
pauxilla, anthrisci, 
alfkenella

No

LJU09-	20-	06-	30_PM_1 Andrenidae Andrena nitida sp. 100.0 limata, nitida, assimilis, 
thoracica, galica

No

(Continues)
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GOK08-	20-	05-	26_PM_3 Andrenidae Andrena ovatula ovatula 98.6 n/a Yes

CEK04-	20-	05-	20_KB_1 Andrenidae Andrena pandellei pandellei 99.4 n/a Yes

CJE01-	20-	05-	21_KB_1 Andrenidae Andrena paucisquama paucisquama 98.3 n/a Yes

CJE01-	20-	05-	21_KB_4 Andrenidae Andrena paucisquama paucisquama 100.0 n/a Yes

GOK06-	20-	07-	13_PM_1 Andrenidae Andrena rosae rosae 99.9 trimmerana, rosae, 
carantonica

Yes

LJU02-	20-	06-	30_KR_1 Andrenidae Panurgus banksianus banksianus 100.0 n/a Yes

GOK06-	20-	07-	27_KR_2 Andrenidae Panurgus calcaratus calcaratus 100.0 n/a Yes

LJU03-	20-	06-	30_KR_1 Andrenidae Panurgus calcaratus calcaratus 100.0 n/a Yes

GOK09-	20-	06-	30_PM_1 Apidae Amegilla quadrifasciata quadrifasciata 100.0 n/a Yes

CEK10-	20-	06-	22_PM_1 Apidae Anthophora aestivalis aestivalis 100.0 n/a Yes

CJE05-	20-	06-	10_PM_5 Apidae Anthophora furcata furcata 100.0 n/a Yes

LJU02-	20-	07-	27_PM_2 Apidae Anthophora furcata furcata 100.0 n/a Yes

CEK08-	20-	05-	05_PM_7 Apidae Anthophora plumipes salviae 100.0 crinipes No

CEK10-	20-	05-	05_PM_2 Apidae Anthophora retusa retusa 100.0 n/a Yes

LJB05-	20-	06-	02_PM_1 Apidae Bombus argillaceus argillaceus 100.0 n/a Yes

CJE01-	20-	09-	15_PM_5 Apidae Bombus bohemicus sp. 100.0 bohemicus, ashtoni, flavidus No

CEK04-	20-	05-	20_PM_4 Apidae Bombus hortorum hortorum 100.0 n/a Yes

CJE02-	20-	06-	10_PM_3 Apidae Bombus hortorum hortorum 100.0 n/a Yes

GOK09-	20-	05-	26_PM_1 Apidae Bombus hortorum hortorum 100.0 n/a Yes

LJB02-	20-	05-	21_PM_3 Apidae Bombus hortorum hortorum 100.0 n/a Yes

LJB08-	20-	05-	21_PM_1 Apidae Bombus hortorum hortorum 100.0 n/a Yes

LJU01-	20-	05-	27_KM_1 Apidae Bombus hortorum hortorum 100.0 n/a Yes

CEK03-	20-	06-	11_PM_13 Apidae Bombus humilis humilis 100.0 incertus, pascuorum, 
ruderarius, longipes, 
deuteronymus, 
flavobarbatus, 
anachoreta

Yes

CEK10-	20-	05-	20_PM_3 Apidae Bombus humilis humilis 99.8 pascuorum, ruderarius, 
deuteronymus, lapidarius, 
sylvarum, anachoreta

Yes

CJE09-	20-	09-	02_PM_3 Apidae Bombus humilis humilis 100.0 pascuorum, deuteronymus, 
flavobartatus, ruderarius

Yes

GOK06-	20-	05-	05_PM_1 Apidae Bombus humilis humilis 100.0 pascuorum Yes

CJE05-	20-	06-	10_PM_9 Apidae Bombus hypnorum hypnorum 100.0 n/a Yes

GOK01-	20-	06-	16_PM_2 Apidae Bombus hypnorum hypnorum 100.0 n/a Yes

LJU01-	20-	07-	13_PM_1 Apidae Bombus hypnorum hypnorum 100.0 n/a Yes

CEK03-	20-	05-	20_PM_2 Apidae Bombus lapidarius sp. 100.0 lapidarius, lucorum No

CJE02-	20-	05-	06_PM_1 Apidae Bombus lapidarius lapidarius 100.0 n/a Yes

GOK09-	20-	07-	27_PM_19 Apidae Bombus lapidarius lapidarius 100.0 lucorum Yes

LJU05-	20-	07-	13_PM_3 Apidae Bombus lapidarius sp. 100.0 lapidarius, lucorum No

LJU10-	20-	09-	21_PM_2 Apidae Bombus lapidarius lapidarius 100.0 lucorum Yes

CEK02-	20-	06-	22_PR_1 Apidae Bombus lucorum terrestris 100.0 n/a No

CJE05-	20-	06-	10_KM_2 Apidae Bombus lucorum lucorum 100.0 n/a Yes

CEK06-	20-	05-	05_PM_1 Apidae Bombus pascuorum pascuorum 100.0 incertus, flavobarbatus Yes

CJE06-	20-	06-	10_PM_1 Apidae Bombus pascuorum pascuorum 100.0 n/a Yes

GOK06-	20-	05-	26_PM_2 Apidae Bombus pascuorum pascuorum 100.0 bohemicus Yes

LJB03-	20-	06-	02_KR_3 Apidae Bombus pascuorum pascuorum 99.8 bohemicus Yes

LJU01-	20-	05-	27_PM_1 Apidae Bombus pascuorum sp. 100.0 pascuorum, humilis No

CEK10-	20-	06-	11_PM_2 Apidae Bombus pratorum pratorum 100.0 haematurus, soroeensis Yes
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CJE02-	20-	06-	10_PM_5 Apidae Bombus pratorum pratorum 100.0 haematurus, soroeensis Yes

GOK10-	20-	05-	05_PM_1 Apidae Bombus pratorum pratorum 100.0 haematurus, soroeensis Yes

LJB01-	20-	05-	21_PM_3 Apidae Bombus pratorum sp. 100.0 pratorum, haematurus, 
soroeensis

No

LJB07-	20-	06-	22_PR_1 Apidae Bombus ruderarius sp. 100.0 ruderarius, sylvarum, 
lapidarius, veteranus, 
humilis, deuteronymus

No

CEK10-	20-	05-	20_PM_2 Apidae Bombus sylvarum sylvarum 99.7 pascuorum Yes

CJE10-	20-	04-	24_KB_1 Apidae Bombus sylvarum sylvarum 100.0 veteranus, pascuorum Yes

GOK09-	20-	05-	26_PM_3 Apidae Bombus sylvarum sylvarum 100.0 pascuorum Yes

LJB02-	20-	06-	02_PM_1 Apidae Bombus sylvarum sylvarum 100.0 pascuorum, veteranus, 
ruderarius, lapidarius

Yes

LJU07-	20-	07-	13_PM_4 Apidae Bombus sylvarum sylvarum 100.0 pascuorum Yes

CEK02-	20-	06-	22_KR_9 Apidae Bombus terrestris lucorum 100.0 n/a No

CJE05-	20-	09-	02_PM_2 Apidae Bombus terrestris terrestris 100.0 n/a Yes

GOK04-	20-	05-	26_KM_1 Apidae Bombus terrestris sp. 100.0 lucorum, terrestris, magnus, 
maderensis

No

GOK08-	20-	04-	01_KM_1 Apidae Bombus terrestris sp. 100.0 lucorum, terrestris, magnus, 
maderensis

No

LJB10-	20-	06-	02_KB_1 Apidae Bombus terrestris terrestris 100.0 lucorum, magnus, maderensis Yes

LJU02-	20-	05-	27_PM_2 Apidae Bombus terrestris terrestris 100.0 lucorum, maderensis, magnus Yes

LJU07-	20-	05-	27_PM_1 Apidae Bombus terrestris sp. 100.0 lucorum, terrestris, magnus, 
maderensis

No

CJE06-	20-	06-	10_KM_1 Apidae Ceratina chalybea chalybea 100.0 n/a Yes

LJB03-	20-	06-	22_PM_1 Apidae Ceratina chalybea chalybea 99.9 n/a Yes

LJB02-	20-	06-	02_KB_1 Apidae Ceratina cucurbitina cucurbitina 100.0 n/a Yes

CEK09-	20-	06-	22_KM_1 Apidae Ceratina cyanea cyanea 100.0 mocsaryi Yes

CJE01-	20-	05-	21_KB_5 Apidae Ceratina cyanea cyanea 100.0 mocsaryi Yes

GOK10-	20-	09-	16_PR_1 Apidae Ceratina cyanea cyanea 99.9 mocsaryi Yes

LJB10-	20-	06-	22_KM_3 Apidae Ceratina cyanea cyanea 100.0 mocsaryi Yes

LJU09-	20-	07-	27_KR_4 Apidae Ceratina cyanea cyanea 99.9 mocsaryi Yes

CEK02-	20-	05-	20_PM_7 Apidae Chelostoma rapunculi rapunculi 100.0 n/a Yes

CJE08-	20-	08-	06_KB_3 Apidae Epeoloides coecutiens coecutiens 100.0 n/a Yes

CJE04-	20-	06-	10_PM_3 Apidae Eucera longicornis longicornis 100.0 sociabilis, nigrescens, caspica, 
proxima

Yes

GOK03-	20-	06-	16_KM_3 Apidae Nomada armata armata 100.0 n/a Yes

CJE05-	20-	05-	21_KB_3 Apidae Nomada flavoguttata flavoguttata 100.0 n/a Yes

LJU01-	20-	05-	27_KM_3 Apidae Nomada hirtipes hirtipes 100.0 depressa, integerrima, 
gracilis, valida, glabella, 
tormentillae, panzeri, 
flava, leucophthalma, 
armatella, ferruginata

Yes

CJE01-	20-	06-	23_KR_2 Apidae Nomada integra fabriciana 99.9 hispanica, opaca, gransassoi, 
rostrata

No

CEK03-	20-	07-	04_PM_1 Apidae Tetralonia malvae malvae 100.0 n/a Yes

CJE10-	20-	06-	23_PM_2 Apidae Xylocopa iris iris 100.0 n/a Yes

CEK01-	20-	06-	22_PM_7 Apidae Xylocopa valga valga 99.5 dissimilis, nasalis Yes

CJE09-	20-	06-	23_PM_4 Apidae Xylocopa valga valga 100.0 dissimilis, nasalis Yes

GOK02-	20-	05-	05_PM_1 Apidae Xylocopa valga valga 100.0 valga, dissimilis, nasalis Yes

LJU06-	20-	06-	30_PM_2 Apidae Xylocopa valga valga 99.5 dissimilis, nasalis Yes

CEK03-	20-	05-	20_PM_1 Apidae Xylocopa violacea violacea 100.0 n/a Yes
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CJE03-	20-	05-	21_PM_1 Apidae Xylocopa violacea violacea 100.0 n/a Yes

GOK05-	20-	05-	26_PM_6 Apidae Xylocopa violacea violacea 100.0 n/a Yes

LJB01-	20-	05-	21_PM_1 Apidae Xylocopa violacea violacea 99.8 n/a Yes

GOK01-	20-	07-	13_PM_3 Colletidae Colletes daviesanus sp. 100.0 daviesanus, tuberculatus No

GOK01-	20-	09-	16_KM_1 Colletidae Colletes hederae sp. 99.8 succinctus, hederae, intricans, 
brevigena, halophilus

No

CEK05-	20-	07-	22_PM_13 Colletidae Hylaeus angustatus communis 100.0 n/a No

CJE04-	20-	05-	21_KR_5 Colletidae Hylaeus angustatus angustatus 100.0 brevicornis Yes

CJE01-	20-	09-	02_KB_3 Colletidae Hylaeus brevicornis brevicornis 99.5 glacialis, intermedius, gredleri, 
imparilis

Yes

LJU01-	20-	06-	19_KB_1 Colletidae Hylaeus brevicornis brevicornis 99.7 glacialis, intermedius, gredleri Yes

LJU06-	20-	09-	21_KB_1 Colletidae Hylaeus clypearis clypearis 100.0 n/a Yes

CEK02-	20-	05-	05_PM_2 Colletidae Hylaeus communis communis 100.0 n/a Yes

CJE05-	20-	06-	10_PM_4 Colletidae Hylaeus communis communis 100.0 n/a Yes

GOK06-	20-	07-	27_PM_2 Colletidae Hylaeus communis communis 100.0 n/a Yes

LJB05-	20-	08-	06_KM_6 Colletidae Hylaeus communis communis 100.0 n/a Yes

LJU02-	20-	07-	13_KB_16 Colletidae Hylaeus communis communis 100.0 n/a Yes

LJU07-	20-	06-	19_KR_1 Colletidae Hylaeus communis communis 100.0 n/a Yes

CEK09-	20-	05-	05_KM_2 Colletidae Hylaeus confusus confusus 100.0 n/a Yes

CJE06-	20-	06-	10_PM_4 Colletidae Hylaeus confusus confusus 100.0 n/a Yes

GOK07-	20-	08-	11_PM_2 Colletidae Hylaeus confusus confusus 100.0 n/a Yes

LJB01-	20-	05-	21_KR_3 Colletidae Hylaeus confusus confusus 100.0 confusus Yes

LJB04-	20-	05-	21_KR_2 Colletidae Hylaeus confusus confusus 100.0 n/a Yes

LJB07-	20-	08-	19_KB_1 Colletidae Hylaeus cornutus cornutus 99.7 n/a Yes

CJE01-	20-	07-	08_PM_1 Colletidae Hylaeus difformis difformis 100.0 n/a Yes

CEK02-	20-	08-	21_KM_2 Colletidae Hylaeus dilatatus dilatatus 100.0 n/a Yes

CEK03-	20-	07-	04_KR_4 Colletidae Hylaeus dilatatus dilatatus 99.8 annularis Yes

CJE01-	20-	08-	06_KR_5 Colletidae Hylaeus dilatatus sp. 100.0 annularis No

LJB07-	20-	05-	21_KM_2 Colletidae Hylaeus dilatatus dilatatus 99.9 annularis Yes

LJU02-	20-	08-	26_KR_3 Colletidae Hylaeus dilatatus dilatatus 99.8 annularis Yes

LJU10-	20-	07-	13_KB_5 Colletidae Hylaeus gibbus confusus 100.0 n/a No

CJE01-	20-	07-	08_KB_1 Colletidae Hylaeus gredleri gredleri 100.0 punctatus, intermedius, kahri Yes

LJB07-	20-	07-	08_KB_1 Colletidae Hylaeus gredleri gredleri 100.0 punctatus, intermedius, kahri Yes

LJU09-	20-	07-	13_KR_3 Colletidae Hylaeus gredleri intermedius 100.0 kahri No

CEK07-	20-	09-	08_KM_2 Colletidae Hylaeus hyalinatus hyalinatus 100.0 alpinus Yes

CEK09-	20-	07-	04_KR_4 Colletidae Hylaeus hyalinatus hyalinatus 100.0 alpinus Yes

CJE04-	20-	08-	19_KB_2 Colletidae Hylaeus hyalinatus sp. 100.0 hyalinatus, alpinus No

LJB04-	20-	08-	06_KB_1 Colletidae Hylaeus hyalinatus sp. 100.0 alpinus, hyalinatus No

LJU02-	20-	06-	19_KB_3 Colletidae Hylaeus hyalinatus sp. 100.0 alpinus, hyalinatus No

LJU06-	20-	05-	27_KR_2 Colletidae Hylaeus hyalinatus sp. 100.0 alpinus, hyalinatus No

LJU06-	20-	08-	11_KB_5 Colletidae Hylaeus hyalinatus sp. 100.0 alpinus, hyalinatus No

CEK08-	20-	07-	22_KR_4 Colletidae Hylaeus incongruus sp. 100.0 gibbus, confusus, incongruus, 
pictus

No

CJE05-	20-	08-	06_KB_2 Colletidae Hylaeus incongruus incongruus 100.0 gibbus, confusus, pictus Yes

LJB04-	20-	08-	06_KB_2 Colletidae Hylaeus intermedius kahri 99.8 gredleri, intermedius, 
punctatus

No

LJU05-	20-	06-	19_KR_5 Colletidae Hylaeus leptocephalus leptocephalus 100.0 n/a Yes

LJU04-	20-	06-	19_KR_6 Colletidae Hylaeus moricei moricei 100.0 n/a Yes

CEK10-	20-	06-	11_KR_6 Colletidae Hylaeus nigritus nigritus 99.8 n/a Yes
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GOK01-	20-	07-	13_KR_1 Colletidae Hylaeus nigritus nigritus 99.9 n/a Yes

LJB04-	20-	06-	02_PM_2 Colletidae Hylaeus nigritus nigritus 99.8 n/a Yes

LJU04-	20-	06-	19_KR_1 Colletidae Hylaeus nigritus nigritus 99.9 n/a Yes

CJE07-	20-	06-	10_KR_5 Colletidae Hylaeus pfankuchi rinki 98.8 pfankuchi No

CJE09-	20-	08-	19_KR_1 Colletidae Hylaeus punctatus sp. 100.0 gredleri, punctatus No

LJU02-	20-	06-	19_KB_2 Colletidae Hylaeus punctatus sp. 100.0 gredleri, punctatus No

LJB04-	20-	06-	22_KR_1 Colletidae Hylaeus sinuatus sinuatus 100.0 n/a Yes

LJU01-	20-	08-	11_KR_2 Colletidae Hylaeus sinuatus sinuatus 100.0 n/a Yes

CEK07-	20-	07-	04_KB_3 Colletidae Hylaeus styriacus styriacus 99.9 n/a Yes

CJE09-	20-	07-	08_KR_1 Colletidae Hylaeus styriacus styriacus 98.9 n/a Yes

CJE06-	20-	09-	02_KM_3 Halictidae Dufourea dentiventris dentiventris 100.0 n/a Yes

CEK01-	20-	07-	22_KM_1 Halictidae Halictus gavarnicus confusus 97.5 tumulorum, alpinus, 
gavarnicus

No

CEK07-	20-	08-	10_KM_1 Halictidae Halictus langobardicus langobardicus 99.8 n/a Yes

LJB04-	20-	08-	19_KM_1 Halictidae Halictus langobardicus compressus 99.9 simplex, quadripartitus, 
langobardicus, 
crenicornis

No

LJU01-	20-	08-	11_PM_3 Halictidae Halictus langobardicus langobardicus 99.6 simplex Yes

CEK08-	20-	05-	05_KR_1 Halictidae Halictus maculatus maculatus 98.5 n/a Yes

LJB01-	20-	06-	02_KR_2 Halictidae Halictus maculatus maculatus 99.2 pseudomaculatus Yes

LJU04-	20-	06-	19_PR_1 Halictidae Halictus maculatus maculatus 99.2 pseudomaculatus Yes

CEK03-	20-	05-	05_KM_1 Halictidae Halictus scabiosae scabiosae 100.0 n/a Yes

GOK01-	20-	05-	26_PM_1 Halictidae Halictus scabiosae scabiosae 100.0 n/a Yes

CEK07-	20-	05-	20_KB_1 Halictidae Halictus seladonius seladonicus 97.5 semitectus, seladonius, 
subauratus

Yes

CEK04-	20-	05-	20_KR_1 Halictidae Halictus sexcinctus sexcinctus 100.0 n/a Yes

LJU05-	20-	05-	27_PM_1 Halictidae Halictus sexcinctus sexcinctus 100.0 n/a Yes

CEK06-	20-	08-	21_KM_1 Halictidae Halictus simplex sp. 100.0 simplex, compressus, 
crenicornis, 
langobardicus

No

CJE01-	20-	08-	06_KR_3 Halictidae Halictus simplex sp. 100.0 simplex, compressus, 
crenicornis, 
langobardicus

No

GOK01-	20-	07-	27_KR_1 Halictidae Halictus simplex simplex 100.0 compressus, crenicornis, 
langobardicus

Yes

LJU01-	20-	08-	26_KM_1 Halictidae Halictus simplex simplex 100.0 compressus, crenicornis, 
langobardicus

Yes

LJB02-	20-	08-	06_KR_1 Halictidae Halictus smaragdulus subauratus 100.0 tumulorum No

CJE04-	20-	05-	21_KR_3 Halictidae Halictus subauratus subauratus 100.0 tumulorum Yes

LJB08-	20-	06-	22_PM_1 Halictidae Halictus subauratus subauratus 100.0 tumulorum Yes

LJU10-	20-	05-	27_KR_1 Halictidae Halictus subauratus subauratus 100.0 tumulorum Yes

CEK10-	20-	05-	20_KM_1 Halictidae Halictus tumulorum confusus 97.5 tumulorum No

CJE01-	20-	05-	21_PM_1 Halictidae Halictus tumulorum tumulorum 99.5 confusus Yes

GOK08-	20-	05-	26_KR_4 Halictidae Halictus tumulorum tumulorum 99.8 confusus Yes

GOK08-	20-	06-	30_PR_1 Halictidae Halictus tumulorum tumulorum 100.0 confusus Yes

LJB09-	20-	05-	21_PM_1 Halictidae Halictus tumulorum tumulorum 100.0 confusus Yes

LJU01-	20-	07-	13_PM_3 Halictidae Halictus tumulorum tumulorum 99.8 confusus Yes

CEK03-	20-	05-	05_KM_2 Halictidae Lasioglossum albipes calceatum 100.0 albipes No

CJE02-	20-	05-	21_KM_1 Halictidae Lasioglossum albipes albipes 99.4 calceatum, duplex Yes

CJE03-	20-	05-	06_PM_1 Halictidae Lasioglossum albipes albipes 99.5 calceatum Yes
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LJB03-	20-	08-	06_PM_1 Halictidae Lasioglossum albipes albipes 100.0 calceatum, duplex Yes

CJE02-	20-	06-	10_KB_3 Halictidae Lasioglossum angusticeps angusticeps 99.9 punctatissimum Yes

CEK07-	20-	06-	11_KB_3 Halictidae Lasioglossum bluethgeni bluethgeni 99.9 n/a Yes

CJE03-	20-	06-	10_KB_3 Halictidae Lasioglossum bluethgeni bluethgeni 100.0 n/a Yes

LJB05-	20-	06-	22_KM_1 Halictidae Lasioglossum bluethgeni bluethgeni 100.0 n/a Yes

LJU01-	20-	06-	19_KM_1 Halictidae Lasioglossum bluethgeni bluethgeni 99.9 n/a Yes

CEK07-	20-	06-	11_PR_1 Halictidae Lasioglossum buccale buccale 100.0 n/a Yes

GOK01-	20-	05-	26_KB_1 Halictidae Lasioglossum calceatum calceatum 100.0 n/a Yes

GOK08-	20-	06-	16_KB_2 Halictidae Lasioglossum calceatum calceatum 100.0 albipes Yes

LJB04-	20-	05-	21_KR_1 Halictidae Lasioglossum calceatum calceatum 100.0 n/a Yes

LJU03-	20-	06-	19_KR_3 Halictidae Lasioglossum calceatum calceatum 100.0 albipes Yes

LJU09-	20-	06-	19_KR_1 Halictidae Lasioglossum calceatum calceatum 100.0 albipes Yes

CJE02-	20-	08-	19_KM_1 Halictidae Lasioglossum costulatum costulatum 100.0 n/a Yes

LJB02-	20-	05-	21_PM_1 Halictidae Lasioglossum costulatum costulatum 100.0 n/a Yes

CEK07-	20-	06-	11_KM_4 Halictidae Lasioglossum crassepunctatum crassepunctatum 99.8 n/a Yes

CEK07-	20-	05-	20_KM_1 Halictidae Lasioglossum discum discum 100.0 n/a Yes

LJB10-	20-	06-	02_PM_1 Halictidae Lasioglossum discum discum 100.0 n/a Yes

CEK10-	20-	07-	22_PM_1 Halictidae Lasioglossum fulvicorne fulvicorne 99.7 n/a Yes

CJE05-	20-	07-	08_PM_28 Halictidae Lasioglossum fulvicorne subfulvicorne 99.8 fulvicorne No

CJE08-	20-	06-	10_KR_4 Halictidae Lasioglossum fulvicorne fulvicorne 99.4 subfulvicorne Yes

GOK09-	20-	06-	16_KB_2 Halictidae Lasioglossum fulvicorne fulvicorne 100.0 subfulvicorne Yes

LJB10-	20-	06-	02_KB_2 Halictidae Lasioglossum fulvicorne crassepunctatum 100.0 n/a No

LJU01-	20-	06-	30_KM_1 Halictidae Lasioglossum fulvicorne pauxillum 100.0 n/a No

CEK05-	20-	05-	05_KM_1 Halictidae Lasioglossum glabriusculum glabriusculum 99.8 n/a Yes

CJE10-	20-	09-	15_PM_5 Halictidae Lasioglossum glabriusculum glabriusculum 99.8 n/a Yes

GOK01-	20-	05-	26_KM_4 Halictidae Lasioglossum glabriusculum glabriusculum 99.7 n/a Yes

LJB10-	20-	05-	21_KM_2 Halictidae Lasioglossum glabriusculum glabriusculum 99.8 n/a Yes

LJU07-	20-	05-	27_PM_4 Halictidae Lasioglossum glabriusculum glabriusculum 99.7 n/a Yes

CJE02-	20-	05-	21_KR_1 Halictidae Lasioglossum laevigatum laevigatum 99.7 n/a Yes

CEK09-	20-	05-	05_KB_1 Halictidae Lasioglossum laticeps laticeps 98.6 n/a Yes

CJE06-	20-	07-	08_KB_1 Halictidae Lasioglossum laticeps laticeps 100.0 n/a Yes

GOK01-	20-	06-	16_KR_4 Halictidae Lasioglossum laticeps laticeps 98.6 n/a Yes

LJU01-	20-	06-	19_KR_3 Halictidae Lasioglossum laticeps laticeps 100.0 n/a Yes

CEK02-	20-	06-	11_KB_4 Halictidae Lasioglossum lativentre lativentre 99.9 n/a Yes

CJE01-	20-	08-	19_KM_2 Halictidae Lasioglossum lativentre lativentre 99.9 n/a Yes

GOK05-	20-	05-	26_KR_4 Halictidae Lasioglossum lativentre lativentre 100.0 n/a Yes

LJB02-	20-	05-	21_PR_2 Halictidae Lasioglossum lativentre lativentre 100.0 n/a Yes

LJU07-	20-	06-	19_KB_1 Halictidae Lasioglossum lativentre lativentre 100.0 n/a Yes

CEK06-	20-	05-	05_PR_1 Halictidae Lasioglossum leucozonium leucozonium 100.0 n/a Yes

CJE09-	20-	06-	10_KR_2 Halictidae Lasioglossum leucozonium leucozonium 100.0 n/a Yes

GOK05-	20-	06-	16_KR_6 Halictidae Lasioglossum leucozonium leucozonium 100.0 n/a Yes

GOK07-	20-	05-	26_KM_1 Halictidae Lasioglossum leucozonium leucozonium 100.0 n/a Yes

LJB06-	20-	05-	21_KR_1 Halictidae Lasioglossum leucozonium leucozonium 98.6 n/a Yes

LJU04-	20-	05-	27_KR_3 Halictidae Lasioglossum leucozonium leucozonium 100.0 n/a Yes

CEK01-	20-	06-	22_KM_1 Halictidae Lasioglossum lineare lineare 100.0 n/a Yes

GOK02-	20-	06-	16_KB_2 Halictidae Lasioglossum lineare lineare 100.0 n/a Yes

LJB04-	20-	07-	08_KM_2 Halictidae Lasioglossum lineare lineare 100.0 n/a Yes

LJU08-	20-	06-	30_PR_1 Halictidae Lasioglossum lineare lineare 100.0 n/a Yes
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CJE02-	20-	06-	10_KR_1 Halictidae Lasioglossum majus majus 99.8 zonulum Yes

GOK04-	20-	06-	16_PR_1 Halictidae Lasioglossum majus majus 99.9 zonulum Yes

CEK08-	20-	07-	04_PR_1 Halictidae Lasioglossum malachurum malachurum 100.0 n/a Yes

GOK03-	20-	06-	16_KR_2 Halictidae Lasioglossum malachurum malachurum 100.0 n/a Yes

CEK03-	20-	06-	11_KB_2 Halictidae Lasioglossum morio morio 100.0 leucozonium Yes

CJE01-	20-	05-	21_PM_4 Halictidae Lasioglossum morio morio 100.0 n/a Yes

GOK02-	20-	05-	26_KB_1 Halictidae Lasioglossum morio morio 100.0 leucozonium Yes

LJB03-	20-	05-	21_KM_1 Halictidae Lasioglossum morio morio 100.0 n/a Yes

LJU01-	20-	06-	19_KM_3 Halictidae Lasioglossum morio morio 100.0 leucozonium Yes

CEK10-	20-	06-	11_KR_2 Halictidae Lasioglossum nigripes nigripes 100.0 n/a Yes

CJE07-	20-	08-	06_KB_1 Halictidae Lasioglossum nigripes nigripes 100.0 n/a Yes

LJB03-	20-	06-	22_KB_1 Halictidae Lasioglossum nigripes nigripes 100.0 n/a Yes

CEK09-	20-	06-	11_KR_2 Halictidae Lasioglossum nitidulum nitidulum 99.7 smeathmanellum Yes

CJE01-	20-	05-	21_KB_6 Halictidae Lasioglossum nitidulum nitidulum 100.0 smeathmanellum Yes

LJU08-	20-	06-	19_KR_2 Halictidae Lasioglossum nitidulum nitidulum 100.0 smeathmanellum Yes

CJE05-	20-	05-	21_KM_3 Halictidae Lasioglossum parvulum parvulum 99.9 nitidiusculum Yes

CJE05- 20- 05- 21_PR_1 Halictidae Lasioglossum parvulum parvulum 100.0 nitidiusculum Yes

CEK03-	20-	05-	05_KR_4 Halictidae Lasioglossum pauxillum pauxillum 100.0 n/a Yes

CJE01-	20-	05-	21_KR_1 Halictidae Lasioglossum pauxillum pauxillum 99.3 transitorium Yes

GOK01-	20-	05-	26_KR_3 Halictidae Lasioglossum pauxillum pauxillum 100.0 n/a Yes

LJB05-	20-	05-	21_KR_1 Halictidae Lasioglossum pauxillum pauxillum 99.2 n/a Yes

LJB05-	20-	05-	21_KR_2 Halictidae Lasioglossum pauxillum pauxillum 100.0 n/a Yes

LJU05-	20-	06-	19_KR_6 Halictidae Lasioglossum pauxillum pauxillum 100.0 n/a Yes

CEK03-	20-	05-	05_KM_3 Halictidae Lasioglossum politum politum 99.8 n/a Yes

CJE02-	20-	06-	10_KB_5 Halictidae Lasioglossum politum politum 100.0 n/a Yes

GOK01-	20-	05-	26_KB_2 Halictidae Lasioglossum politum politum 100.0 n/a Yes

LJB04-	20-	05-	21_KB_1 Halictidae Lasioglossum politum politum 99.8 n/a Yes

LJU04-	20-	05-	27_KR_5 Halictidae Lasioglossum politum politum 100.0 n/a Yes

GOK02-	20-	06-	16_KB_3 Halictidae Lasioglossum punctatissimum punctatissimum 99.2 n/a Yes

LJB01-	20-	06-	22_PR_3 Halictidae Lasioglossum puncticolle puncticolle 100.0 corvinum, villosulum, 
birkmanni, transpositum

Yes

CEK02-	20-	05-	05_KR_1 Halictidae Lasioglossum villosulum villosulum 100.0 n/a Yes

LJB04-	20-	05-	21_KR_3 Halictidae Lasioglossum villosulum villosulum 100.0 lineare Yes

LJU10-	20-	09-	21_KR_1 Halictidae Lasioglossum villosulum villosulum 100.0 lineare, hikosana Yes

CEK08-	20-	05-	05_KB_1 Halictidae Lasioglossum zonulum zonulum 100.0 n/a Yes

CJE08-	20-	05-	21_KB_1 Halictidae Lasioglossum zonulum zonulum 100.0 n/a Yes

GOK01-	20-	05-	26_PM_2 Halictidae Lasioglossum zonulum zonulum 100.0 n/a Yes

LJB03-	20-	05-	21_KR_1 Halictidae Lasioglossum zonulum zonulum 100.0 n/a Yes

LJB08-	20-	08-	19_PM_3 Halictidae Lasioglossum zonulum zonulum 100.0 n/a Yes

LJU08-	20-	05-	27_PR_1 Halictidae Lasioglossum zonulum zonulum 100.0 n/a Yes

GOK07-	20-	07-	13_KB_1 Halictidae Sphecodes ephippius ephippius 100.0 miniatus Yes

CJE05-	20-	06-	10_KR_13 Halictidae Sphecodes geoffrellus geoffrellus 100.0 miniatus Yes

LJU08-	20-	06-	19_PM_4 Halictidae Sphecodes monilicornis monilicornis 100.0 reticulatus, cephalotes Yes

LJB03-	20-	04-	16_KB_1 Halictidae Sphecodes niger niger 100.0 n/a Yes

LJU08-	20-	08-	11_KB_1 Halictidae Sphecodes niger niger 100.0 n/a Yes

CJE08-	20-	06-	10_KR_3 Halictidae Sphecodes pellucidus sp. 95.5 scabricollis No

GOK07-	20-	05-	26_PR_2 Halictidae Sphecodes puncticeps puncticeps 100.0 n/a Yes

LJB07-	20-	08-	19_KM_1 Megachilidae Anthidium manicatum manicatum 100.0 n/a Yes
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LJU02-	20-	08-	26_PM_1 Megachilidae Anthidium manicatum manicatum 100.0 n/a Yes

LJU06-	20-	08-	26_PM_2 Megachilidae Anthidium oblongatum oblongatum 100.0 n/a Yes

CJE05-	20-	08-	06_KR_8 Megachilidae Chelostoma campanularum campanularum 99.6 n/a Yes

LJB04-	20-	07-	08_PM_2 Megachilidae Chelostoma campanularum campanularum 99.6 n/a Yes

LJU04-	20-	05-	27_KR_4 Megachilidae Chelostoma emarginatum emarginatum 100.0 n/a Yes

CEK10-	20-	06-	11_KR_3 Megachilidae Chelostoma florisomne florisomne 100.0 n/a Yes

LJB01-	20-	05-	21_KR_2 Megachilidae Chelostoma florisomne florisomne 100.0 n/a Yes

CJE05-	20-	07-	20_KR_1 Megachilidae Chelostoma foveolatum foveolatum 99.1 n/a Yes

LJB01-	20-	05-	21_PM_4 Megachilidae Chelostoma rapunculi rapunculi 99.7 campanularum Yes

LJU10-	20-	05-	27_PM_1 Megachilidae Chelostoma rapunculi sp. 100.0 rapunculi, campanularum No

CJE01-	20-	08-	19_KB_2 Megachilidae Coelioxys alata alata 100.0 n/a Yes

CJE01-	20-	08-	19_PM_8 Megachilidae Coelioxys alata alata 100.0 n/a Yes

CJE04-	20-	09-	15_PM_6 Megachilidae Coelioxys alata alata 99.9 n/a Yes

LJB03-	20-	07-	08_PM_1 Megachilidae Coelioxys aurolimbatus aurolimbatus 100.0 n/a Yes

CJE06-	20-	07-	20_PM_32 Megachilidae Coelioxys inermis inermis 100.0 elongata Yes

CEK02-	20-	06-	22_KB_1 Megachilidae Heriades truncorum truncorum 100.0 n/a Yes

CJE02-	20-	08-	06_KR_1 Megachilidae Heriades truncorum truncorum 100.0 n/a Yes

GOK06-	20-	07-	13_KR_1 Megachilidae Heriades truncorum truncorum 100.0 n/a Yes

LJB09-	20-	06-	22_KR_1 Megachilidae Heriades truncorum truncorum 100.0 n/a Yes

LJU02-	20-	07-	13_KR_8 Megachilidae Heriades truncorum truncorum 100.0 n/a Yes

CEK03-	20-	05-	20_PM_8 Megachilidae Hoplitis adunca adunca 100.0 n/a Yes

CEK03-	20-	05-	20_PM_8 Megachilidae Hoplitis adunca adunca 100.0 n/a Yes

LJB10-	20-	08-	19_PM_1 Megachilidae Hoplitis claviventris claviventris 100.0 Osmia claviventris Yes

CEK06-	20-	06-	11_PM_5 Megachilidae Hoplitis leucomelana leucomelana 100.0 n/a Yes

CJE01-	20-	07-	08_PM_3 Megachilidae Hoplitis leucomelana leucomelana 100.0 n/a Yes

LJB07-	20-	06-	02_PM_1 Megachilidae Hoplitis leucomelana leucomelana 100.0 n/a Yes

CEK05-	20-	07-	22_KR_1 Megachilidae Lithurgus chrysurus chrysurus 99.8 n/a Yes

GOK03-	20-	07-	27_PM_3 Megachilidae Lithurgus chrysurus chrysurus 99.8 n/a Yes

LJB10-	20-	08-	19_PM_2 Megachilidae Lithurgus chrysurus chrysurus 99.8 n/a Yes

CJE07-	20-	07-	08_KR_1 Megachilidae Megachile alpicola alpicola 100.0 versicolor Yes

LJU04-	20-	06-	30_KB_1 Megachilidae Megachile apicalis apicalis 98.0 argentata Yes

CEK06-	20-	05-	20_KR_1 Megachilidae Megachile centuncularis centuncularis 100.0 ligniseca, pilicrus Yes

CJE05-	20-	06-	10_KR_3 Megachilidae Megachile centuncularis centuncularis 100.0 ligniseca, pilicrus Yes

GOK06-	20-	08-	11_PM_4 Megachilidae Megachile centuncularis sp. 100.0 centuncularis, ligniseca, 
pilicrus

No

LJU04-	20-	05-	27_KB_1 Megachilidae Megachile centuncularis centuncularis 100.0 ligniseca, pilicrus Yes

CEK06-	20-	06-	11_PM_8 Megachilidae Megachile circumcincta circumcincta 100.0 n/a Yes

CEK03-	20-	07-	04_KR_1 Megachilidae Megachile ericetorum ericetorum 100.0 n/a Yes

GOK07-	20-	06-	30_KM_2 Megachilidae Megachile ericetorum ericetorum 99.9 n/a Yes

CEK01-	20-	09-	21_PM_1 Megachilidae Megachile ligniseca ligniseca 99.7 n/a Yes

CJE06-	20-	07-	08_PM_1 Megachilidae Megachile ligniseca ligniseca 100.0 n/a Yes

GOK09-	20-	07-	27_PM_18 Megachilidae Megachile ligniseca ligniseca 100.0 n/a Yes

GOK05-	20-	06-	30_PM_1 Megachilidae Megachile melanopyga ericetorum 100.0 n/a No

GOK04-	20-	08-	26_PM_5 Megachilidae Megachile pilicrus pilicrus 99.2 n/a Yes

LJB09-	20-	05-	21_KM_1 Megachilidae Megachile versicolor sp. 100.0 centuncularis, ligniseca, 
versicolor, pyrenaea

No

CEK03-	20-	06-	11_PM_1 Megachilidae Osmia bicolor sp. 98.0 bicolor, inermis No

LJB02-	20-	05-	21_PR_1 Megachilidae Osmia bicolor bicolor 99.7 inermis Yes
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Specimen code
Morpho 
ID:Family Morpho ID:Genus Morpho ID:Species

BOLD ID:Species 
best hit

BOLD 
ID:Best hit 
ident (%)

BOLD ID:Other close hits 
(≥95%)

Confirmed 
species ID?

CEK07-	20-	05-	05_PM_2 Megachilidae Osmia bicornis bicornis 100.0 pedicornis, ariadne Yes

GOK07-	20-	05-	05_PR_1 Megachilidae Osmia bicornis bicornis 100.0 pedicornis, ariadne, opima, 
cornifrons, tricornis, 
cerinthidis, taurus

Yes

LJB02-	20-	06-	02_PR_1 Megachilidae Osmia bicornis bicornis 100.0 pedicornis, ariadne, opima, 
cornifrons, tricornis, 
cerinthidis, taurus

Yes

LJU02-	20-	05-	27_PR_1 Megachilidae Osmia bicornis bicornis 100.0 pedicornis, ariadne, opima, 
cornifrons, tricornis, 
cerinthidis, taurus

Yes

CEK10-	20-	07-	04_PM_1 Megachilidae Osmia bidentata bidentata 100.0 n/a Yes

CEK02-	20-	07-	22_PM_3 Megachilidae Osmia caerulescens caerulescens 100.0 n/a Yes

LJU05-	20-	06-	19_KB_2 Megachilidae Osmia caerulescens caerulescens 100.0 n/a Yes

CJE02-	20-	06-	23_KB_2 Megachilidae Osmia leaiana leaiana 99.9 nasoproducta Yes

LJU07-	20-	05-	27_PM_3 Megachilidae Osmia mustelina mustelina 99.9 emarginata Yes

LJB09-	20-	06-	02_KR_1 Megachilidae Osmia niveata sp. 100.0 niveata, brevicornis No

LJU02-	20-	05-	27_KR_3 Megachilidae Pseudoanthidium nanum sp. 100.0 lituratum, nanum, scapulare, 
palestinicum

No

CJE06-	20-	07-	20_KR_3 Megachilidae Stelis breviuscula sp. 99.9 odontopyga, breviuscula, 
phaeoptera

No

GOK05-	20-	07-	13_KB_3 Megachilidae Stelis breviuscula sp. 99.9 odontopyga, breviuscula, 
phaeoptera

No

LJU04-	20-	07-	13_KR_3 Megachilidae Stelis breviuscula sp. 99.7 odontopyga, breviuscula, 
phaeoptera, simillima, 
murina, franconica

No

CJE02-	20-	07-	08_KM_2 Megachilidae Trachusa byssina byssina 98.6 n/a Yes

CJE09-	20-	07-	20_PM_6 Melittidae Dasypoda hirtipes hirtipes 99.9 n/a Yes

GOK08-	20-	07-	13_PM_1 Melittidae Dasypoda hirtipes hirtipes 99.6 n/a Yes

LJU06-	20-	07-	13_KM_1 Melittidae Dasypoda hirtipes hirtipes 98.5 n/a Yes

CJE05-	20-	08-	06_KM_4 Melittidae Macropis europaea europaea 100.0 n/a Yes

CJE05-	20-	07-	20_KM_4 Melittidae Melitta haemorrhoidalis haemorrhoidalis 99.2 n/a Yes

CEK06-	20-	07-	22_KM_1 Melittidae Melitta leporina leporina 99.4 n/a Yes

GOK08-	20-	07-	27_PM_1 Melittidae Melitta leporina leporina 99.9 n/a Yes

A P P E N D I X  2 (Continued)
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