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Lasioglossum xanthopus (Kirby, 1802) and L. xanthopus soreli (Dours, 1872) 

A  sequence  from  southern  Spain  (Granada,  BOLD:AAE1789)  fell  into  the  typical  L. 

xanthopus BIN  with  sequences  from  Belgium,  France,  Germany,  Kyrgyzstan,  the

Netherlands,  Switzerland,  Turkey  and  the  United  Kingdom.  A  sequence  from  central

Portugal (Castelo Branco) fell into BOLD:AEW1421 which contains one other sequence

from Morocco (Wood, unpublished data) and which was separated by a maximum genetic

distance of 2.01%. Further study is required to establish whether this material represents a

distinct species and whether it could be referrable to the concept of L. xanthopus soreli (for

which  the  type  material  is  lost).  Lasioglossum soreli was  described  from Algeria  and,

although the type material is lost, if further genetic analysis of Iberian and North African 

xanthopus sensu lato is conducted, the taxon soreli can be newly delineated.

Megachile albisecta (Klug, 1817) 

Sequences  from  southern  Spain  (Granada,  BOLD:AEO5749)  and  northern  Portugal

(Bragança, BOLD:AEO5750) were separated by a maximum genetic distance of 2.17%.

Both BINs also contained sequences from France and Italy  in  addition to the Spanish

sequences. Given the low genetic distance, this is considered to simply represent variation.

Nomada basalisHerrich-Schäffer, 1839 

This  morphologically  highly  variable  species  was  placed  in  three  BINs,  specifically

specimens from central Portugal (Castelo Branco, BOLD:AEK6178, sequences also from

France  and  Italy),  eastern  Spain  (Cuenca,  BOLD:AEN3462,  Iberia  only)  and  central

Portugal (Lisbon) and central and southern Spain (Madrid, Málaga, BOLD:AEO4155, Iberia

only).  The  maximum  gentic  distance  between  members  of  these  BINs  was  5.71%.

BOLD:AEK6178 also contains sequences from France and Italy, but the two other BINs are

currently  known  only  from  Iberia.  Nomada basalis is  the  brood-parasite  of  Eucera 

(Hetereucera) species,  such as  E. elongatula Vachal,  1907 (Baldock et  al.  2018);  this

subgenus is  diversified  and species-rich  in  Iberia,  offering many potential  hosts  for  N. 

basalis and possibly unknown related taxa. A large number of names are available for N. 

basalis as, due to its morphological variation, it was described many times (Smit 2018).

Taxonomic  revision  is  required  to  establish  whether  N. basalis represents  a  species

complex or whether it is simply a highly variable species.

Nomada distinguendaMorawitz, 1874 

A  sequence  from  northern  Portugal  (Aveiro,  BOLD:ACY0250)  clustered  with  N. 

distinguenda from France, Italy and the Netherlands.  However,  an additional  sequence

from northern Portugal (Bragança, BOLD:AET5764) formed a unique BIN. The maximum

genetic distance between these BINs was 3.6%. Importantly, none of the Iberian material

fell into BOLD:AAO6546 which contains N. distinguenda sequences from Bulgaria, France,

Germany and Hungary or BOLD:AEA0257 which contains N. distinguenda sequences from

Austria, Israel and Italy. Detailed taxonomic revision is clearly required to resolve species

concepts within N. distinguenda given the genetic variation visible here.

The InBIO Barcoding Initiative Database: DNA barcodes of Iberian Bees 53

http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AAE1789
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEW1421
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEO5749
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEO5750
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEK6178
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEN3462
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEO4155
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEK6178
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:ACY0250
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AET5764
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AAO6546
http://boldsystems.org/index.php/Public_BarcodeCluster?clusteruri=BOLD:AEA0257


Nomada femoralis Morawitz, 1869 

A  sequence  from a  female  specimen  from southern  Spain  (Granada,  BOLD:AAI2830)

clustered with N. femoralis sequences from Austria, France, Germany, Italy and Morocco.

However, specimens from northern and southern Portugal (Aveiro, Faro) and central Spain

(Ávila, BOLD:AEO6156) formed a distinct BIN, with an additional specimen from Morocco

(Wood,  unpublished data).  The maximum genetic  distance between the two BINs was

7.05%. This result is surprising, as N. femoralis is nominally one of the easiest European

Nomada species to recognise in the male sex due to the form of shape of the anterior

femorae which are produced ventrally into long triangular shapes (Smit 2018). The male

specimen IBIHM124-21 from Ávila  morphologically  appears inseparable from typical  N. 

femoralis from  Central  Europe,  presenting  these  modified  anterior  femorae.  Adding

complexity, the two female specimens that fell into this BIN were originally identified as N. 

femoralis ( IBIHM599-21,  northern  Portugal,  Aveiro)  and  N. corcyraea Schmiedeknecht,

1882  (IBIHM1246-22,  southern  Portugal,  Faro).  The  morphological  characters  allowing

recognition of the females are therefore unclear and a revision of this group of species is

required.  The  aberrant  "femoralis"  BIN  (BOLD:AEO6156)  is  genetically  closest  to  N. 

armata Herrich-Schäffer, 1839 and is strongly differentiated from typical N. femoralis, at

least based on these barcoding results.

Nomada glaucopis Pérez, 1890 

Most of the sequences we generated from across Spain (Granada, Guadalajara, Madrid,

Málaga, BOLD:AEO3423) formed a BIN with additional sequences from France. However,

a single sequence from central Portugal (Castelo Branco, BOLD:AEJ1237) was separated

by a maximum genetic distance of 3.11%. Further study is required.

Nomada integra Brullé, 1832 

Nomada integra sequences were placed into three BINs, specifically with sequences from

central  Spain  (Ávila,  BOLD:ABZ1320),  central  Portugal  (Castelo  Branco)  and southern

Spain  (Málaga,  BOLD:AEN8926)  and  central  Spain  (Segovia,  BOLD:AEO3904).  The

maximum genetic  distance between these BINs was 3.43%. The sequence from Ávila

(BOLD:ABZ1320) probably represents the true N. integra, with additional sequences from

Austria, Belgium, Germany and Greece. The sequences from Portugal and southern Spain

form a BIN (BOLD:AEN8926) with additional sequences from France and the sequence

from Segovia (BOLD:AEO3904) forms a unique BIN. Nomada integra is a brood-parasite

of members of the Andrena subgenus Chlorandrena Pérez, 1890 (Smit 2018), a subgenus

that is highly diversified in Iberia (Wood 2023). Several lineages of N. integra may exist,

possibly representing distinct species, all of which attack different Chlorandrena species.

Detailed study is required to demonstrate this; for now, our data are presented simply as N.

integra.

Sphecodes alternatus Smith, 1853 and S. crassanus Warncke, 1992 

Warncke (1992) described S. crassanus as distinct from S. alternatus, a position that has

been largely followed by subsequent authors (Amiet et al. 2007, Bogusch and Straka 2012,
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Ghisbain  et  al.  2023b).  In  the  female  sex,  S. crassanus can  be  separated  from  S. 

alternatus due to the denser punctation anterior to the ocellar triangle, which is slightly

convex and more sparsely punctate in S. alternatus (Bogusch and Straka 2012). However,

two specimens of S. crassanus showed minimal genetic differentiation from a specimen of

S. alternatus despite this clear morphological difference and were placed in the same BIN

(BOLD:ACD7802). Furthermore,  an  additional  specimen of  "S. alternatus"  from central

Portugal was strongly separated genetically from both S. crassanus + S. alternatus. This

latter  Portuguese  specimen  represents  S. algeriensis Alfken,  1914  (considered  as  a

subspecies of S. alternatus by Warncke (1992)),  based on its morphology with a more

densely  punctate  frons  than  typical  S. alternatus and  also  because  the  BIN  ( BOLD:

AEO6580) includes an unpublished sequence from Egypt; S. algeriensis is not currently

recognised as a good species and focused taxonomic work is required to formally establish

its status. The maximum genetic distance between the two BINs was 7.97%.

Species that cannot currently be identified 

A single Melecta specimen from the Sierra Nevada (Granada, IBIHM072-21) fell  into a

unique BIN (BOLD:AEO2855) containing another unpublished sequence from Spain. The

taxonomy of melectine bees is complicated and a full  molecular revision is required to

ensure that morphological concepts (Lieftinck 1980) actually work consistently given the

extreme difficulty in species identification in this group.

Confirmed or suspected synonymies 

Eucera longicornis (Linnaeus, 1758) and Eucera hispaliensis Pérez, 1902 

Dorchin (2023) concluded that E. hispaliensis was a junior synonym of the widespread E. 

longicornis.  In  line  with  this,  sequences  of  "E. hispaliensis"  generated  from  Portugal

(Castelo Branco, Vila Real) and Spain (Granada, Málaga) fell into BOLD:ABZ4790, which

contains E. longicornis sequences from across Europe. The synonymy of Dorchin (2023)

is, therefore, further supported by this genetic evidence.

Eucera nigrescens Pérez, 1879 and Eucera codinai Dusmet y Alonso, 1926 

It is suspected that E. codinai is a junior synonym of the widespread E. nigrescens (E.

Dorchin, pers. comm.). The Iberian distribution appears to be that E. nigrescens is present

in the north, being replaced in central and southern Iberia by E. codinai (Baldock et al.

2018). Morphological differences are minor and are predominantly based on changes in

hair colour. Analysis of "E. codinai" sequences from southern Spain (Cádiz) and central

Portugal (Castelo Branco) showed that they fell into BOLD:ABZ2397 which contains many

sequences of E. nigrescens from across Europe eastwards to Japan. All  our data are,

therefore,  presented  as  E. nigrescens and  the  formal  synonymy of  E. codinai with  E. 

nigrescens is likely to be made in the future following type revision.
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Different species assigned to the same BIN

Finally, in addition to the nominal species which were assigned to multiple BINs, there are

a  few  species  that  unexpectedly  fell  into  the  same  BIN  despite  some  morphological

differences. These are highlighted here.

Colletes marginatusSmith, 1846 and Colletes pulchellus Pérez, 1903 

These two species  are  challenging  to  separate  morphologically  and  old  records  of  C. 

marginatus from Iberia can be impossible to assign to either C. marginatus or C. pulchellus

without a morphological re-examination of the specimens in question (Baldock et al. 2018,

M. Kuhlmann, pers. comm.). Three specimens nominally belonging to C. marginatus and

C. pulchellus produced  sequences  that  fell  into  the  same BIN  ( BOLD:AAN3911).  The

specimens comprised two specimens identified as C. pulchellus (IBIHM1342-22; one male

from Granada, IBIHM1341-22; one female from Girona; both det. M. Kuhlmann) and one

specimen identified as C. marginatus ( IBIHM429-21; one female from Segovia, det.  M.

Kuhlmann).  This  BIN  contains  specimens  from  Germany,  the  Netherlands,  Finland,

Norway, Spain and France and, thus, would certainly include sequences of the true C. 

marginatus which was described from Britain. Further study is required, as several Colletes

species  are  very  difficult  to  recognise  through  DNA  barcoding  alone,  such  as  the  

succinctus-group (Kuhlmann et al. 2007, Zenz et al. 2021).

Nomada sheppardana (Kirby, 1802) and Nomada minuscula Noskiewicz, 1930 

The species status of N. minuscula has proven controversial, more and more authors have

recognised N. minuscula as distinct (e.g. Scheuchl 2000, Amiet et al. 2007, Schmidt et al.

2015, Scheuchl and Willner 2016, Smit 2018, Ghisbain et al. 2023b) . Schmidt et al. (2015)

found  that  specimens  belonging  to  these  two  species  were  assigned  to  two  BINs  -

BOLD:AAP1578 for N. minuscula and BOLD:ABA2390 for N. sheppardana - and, hence,

the authors supported a position of two distinct species.

Analysis of one female of "N. sheppardana" from central Spain (IBIMH160-21; Ávila) and

one  female  of  "N. minuscula"  from  southern  Spain  (IBIHM146-21;  Málaga)  produced

sequences that fell into the same BIN (BOLD:AAP1578), i.e. the BIN of N. minuscula only.

The  two  specimens  clearly  differ  morphologically  and  conform  to  the  morphological

concepts of N. sheppardana and N. minuscula. The same problem occurs in other parts of

Europe,  with all  Swiss members of  this  species pair  producing the same barcode and

falling into the N. minuscula BIN (Praz et al. 2023: Figure 7). It is not clear why this is

occurring or why specimens of "N. sheppardana" from Germany represent a distinct BIN.

Dedicated taxonomic work is required, including generating sequences from the United

Kingdom, from which N. sheppardana was originally described.

Hylaeus incongruus Förster, 1871 

The taxonomy of the Hylaeus gibbus-group has a long and confused history (Dathe 1980, 

Straka and Bogusch 2011,  Le Divelec 2022).  Barcoding specimens of  this  group from

Iberia  produced sequences  that  fell  into  two BINs  corresponding  to  Hylaeus confusus
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Nylander, 1852 (BOLD:AAD9315) and H. incongruus (BOLD:ABU9205) in Central Europe.

This  caveat  is  important,  as  the  scale  of  the  analysis  can  impact  interpretation,  for

example, when including data from the east Mediterranean (Le Divelec, unpublished data).

We sequenced  one  specimen morphologically  identified  as  H. confusus from northern

Spain (León) and this sequence clearly clusters with H. confusus sequences from across

Europe  (France,  Switzerland,  Belgium,  the  Netherlands,  Ireland,  United  Kingdom,

Germany, Austria, Denmark, Norway and Finland). In this context, the identification and

genetic identity of H. confusus in Iberia does not appear to be problematic.

However,  the situation with the remaining sequences generated from members of  the 

gibbus-group is more challenging. A total of eight sequences were generated from across

central  and  northern  Iberia.  Two  sequences  from  north-western  Iberia  (INV12201;

Bragança  and  INV12200;  Ourense)  were  generated  from  specimens  displaying  red-

markings  on  tergum 1  and  were  originally  identified  as  H. praenotatus Förster,  1871.

However,  H. praenotatus as  reported  from  Iberia  by  Ortiz-Sánchez  et  al.  (2002) and

Baldock et al. (2018) are H. praenotatus auctorum. True H. praenotatus is a synonym of H.

gibbus Saunders, 1850 (Le Divelec 2022, see also Ghisbain et al. 2023b) which does not

appear  to  occur  in  Iberia.  The  two  sequences  fell  into  the  H. incongruus BIN  BOLD:

ABU9205 (additional  sequences from Morocco, France, Switzerland, Italy,  Belgium, the

Netherlands, Germany, Austria, Czechia, Norway, Finland, Greece, Cyprus, Lebanon and

Egypt).  Morphologically,  these H. praenotatus auctorum specimens do not meaningfully

differ from H. incongruus morphologically, except in the colour of tergum 1.

Sequencing of  six  additional  specimens with  entirely  dark  terga from Portugal  (Aveiro,

Bragança, Viana do Castelo and Viseu) and Spain (Lleida) that were originally identified as

H. gibbus produced sequences that  also fell  into  the same H. incongruus BIN BOLD:

ABU9205. Therefore,  none  of  the  eight  specimens  originally  identified  as  either  H. 

praenotatus or  H. gibbus genetically  matched  with  H. gibbus as  currently  delineated

genetically  (BIN  BOLD:AAE1200, sequences  from  France,  Switerland,  Belgium,  Italy,

Germany,  Austria  and  Hungary).  There  was  a  slight,  but  consistent  genetic  difference

between the red-marked and dark specimens. This dark clade represents H. purpurissatus

(Vachal,  1895),  a  taxon which was recently  recognised at  a  specific  level  (Straka and

Bogusch 2011, Le Divelec 2022). However, the morphological differences are small and

inconsistent and may not represent good species (Le Divelec, unpublished data). Given

these challenges associated with morphological delineation with species within the gibbus-

group  and  these  molecular  results,  we  present  all  eight  sequences  from Iberia  as  H. 

incongruus;  dedicated  study  of  the  gibbus-group  across  the  Mediterranean  Basin  is

required.

Project description

Title: The InBIO Barcoding Initiative Database: DNA Barcodes of Iberian bees
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Personnel: Thomas  Wood  ,  Romain  Le  Divelec  and  Denis  Michez  (taxonomists)  are

affiliated with the University of Mons; Hugo Gaspar (taxonomist), Sílvia Castro (ecologist)

and João Loureiro (ecologist)  are affiliated with the University  of  Coimbra;  Pedro Beja

(project coordinator), Sónia Ferreira (molecular biologist and IBI manager), Vanessa Mata

(molecular biologist), Joana Veríssimo (molecular biologist), Teresa Luísa Silva (molecular

biologist) are affiliated with the Associação BIOPOLIS / CIBIO-InBIO, University of Porto.

Study area description: The Iberian Peninsula (Fig. 1)

Design  description: Specimens  were  collected  during  field  expeditions  in  the  Iberian

Peninsula, from 2014 to 2022 (n = 1,059 Fig. 1, Suppl. material 1), with nearly 90% of

specimens collected in the period between 2019 and 2022. The majority of the specimens

are  deposited  in  the  research  collection  of  Thomas  Wood  (soon  to  be  moved  to  the

Naturalis Biodiversity Center, the Netherlands) (60%) and in the FLOWer Lab collection at

the University  of  Coimbra (Portugal)  (34%).  Additional  specimens are deposited in  the

Andreia Penado collection at the Natural History and Science Museum of the University of

Porto (MHNC-UP) (Portugal) and in the InBIO Barcoding Initiative (IBI) reference collection

(Vairão, Portugal).

DNA was extracted using two different kits: 96-Well Plate Animal Genomic DNA Mini-Preps

Kit  (Bio Basic,  Ontario,  Canada) or  QIAmp DNA Micro Kit  (Qiagen,  Hilden,  Germany).

QIAmpDNA Micro Kit is designed to extract higher concentrations of genetic material from

samples with small amounts of DNA. DNA amplification was performed using two different

primer pairs, that amplify two overlapping fragments of the same 658 bp region of the COI

mitochondrial gene. We used two primer pairs, LCO1490) Folmer et al. 1994) +Ill_C_R

(Shokralla et al. 2015) and BF3 (Elbrecht et al. 2019) + BR2 (Elbrecht and Leese 2017)

(henceforth referred to as LC and B3, respectively) to amplify two overlapping fragments of

325 bp and 418 bp, respectively. PCRs were performed in 10 μl reactions, containing 5 μl

of Multiplex PCRMaster Mix (Qiagen, Germany), 0.3 – 0.4 mM of each primer and 1-2 μl

ofDNA,  with the  remaining  volume  in  water.  PCR  reactions  were  performed  in  T100

Thermal Cycler (Bio-Rad, California, USA) and carried out with an initial denaturation at

95ºC for 15 min, followed by 45 cycles at 95ºC for 30 sec, 45ºC for 45 sec, 72ºC for 45 sec;

and a final elongation step at 60ºC for 10 min. All PCR products were analysed by agarose

gel electrophoresis and samples selected for sequencing proceeded for a indexing PCR.

One  of  two  types  of  index  was  used  for  each  sequencing  run.  For  Nextera  indexes

(Illumina,  USA),  PCR products  were  previously  pooled  into  one  plate  as  described  in

Shokralla  et  al.  (2015)  and  then  the  indexing  PCR  was  performed  according  to  the

manufacturer's  instructions.  When using custom indexes,  based on Meyer  and Kircher

(2010), no pooling was required. A second PCR was then performed where the indexes

and Illumina sequencing adapters were attached to the PCR product. The index PCR was

performed  in  a  volume  of  10  μl,  including  5  μl  of  Phusion®  High-Fidelity  PCR  Kit

(NewEngland Biolabs, U.S.A.) or KAPA HiFi PCR Kit (KAPA Biosystems, U.S.A.), 0.5 μl of

each index and 2 μl of diluted PCR product (usually 1:4). This PCR reaction runs for 10

cycle at an annealing temperature of 55ºC. The amplicons were purified using AMPure XP

beads (Beckman Coulter Genomics, Massachusetts, United States) before quantification

using NanoDrop 1000 (Thermo Fisher  Scientific,  Massachusetts,  USA).  Concentrations
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between samples were then normalised and samples were pooled, based on used primer

sets. Quantification of final  pools was assessed through qPCR using the KAPA Library

Quantification Kit Illumina® Platforms (Kapa Biosystems) and the 2200 Tapestation System

(Agilent Technologies, California, USA) was used for fragment length analysis as described

by Paupério et al.  (2018). Sequencing was conducted at CIBIO facilities in an Illumina

MiSeq benchtop system, using V2 MiSeq sequencing kits (2x 250 bp). Illumina sequencing

reads were processed using OBITools (Boyer et al. 2015) and VSEARCH (Rognes et al.

2016).  Briefly,  paired-end reads  were  aligned,  collapsed into  exact  sequence variants,

filtered by length, denoised and checked for chimeras. The resulting sequences from both

LC and BH fragments of each sample were further assembled using CAP3 (Huang and

Madan 1999) to produce a single 658 bp contig per sample. The obtained DNA sequences

were  then  compared  against  the  Barcode  of  Life  Data  Systems  (BOLD)  database  (

Ratnasingham and  Hebert  2007)  using  the  built-in  identification  engine,  based  on  the

BLAST algorithm. Sequences were submitted to the BOLD database and the Barcode

Index Numbers (BIN) for every sequence were retrieved and analysed (Suppl. materials 2, 

1Suppl. materials 1, 2, 3).

Funding: The present work was funded by National Funds through FCT-Fundação para a

Ciência  e  a  Tecnologia  in  the  scope  of  the  project  LA/P/0048/2020.  InBIO  Barcoding

Initiative is co-funded by the European Union’s Horizon 2020 Research and Innovation

Programme under grant agreement No 668981 and the project PORBIOTA—Portuguese

E-Infrastructure  for  Information  and  Research  on  Biodiversity  (POCI-01-0145-

FEDER-022127),  supported by Operational  Thematic Program for Competitiveness and

Internationalization (POCI), under the PORTUGAL 2020 Partnership Agreement, through

the European Regional Development Fund (FEDER) and by Horizon Europe under the

Biodiversity, Circular Economy and Environment call (REA.B.3); co-funded by the Swiss

State Secretariat for Education, Research and Innovation (SERI) under contract number

22.00173; and by the UK Research and Innovation under the Department for Business,

Energy and Industrial Strategy’s Horizon Europe Guarantee Scheme. JL, HG and SC were

funded by the Integrated Program of Scientific Research and Technological Development

CULTIVAR (CENTRO- 01- 0145-FEDER-000020), co-financed by the Regional Operational

Programme Centro 2020, Portugal 2020 and European Union, through the European Fund

for Regional Development (ERDF) and by The Portuguese Foundation for Science and

Technology (FCT – Fundação para a Ciência e a Tecnologia, I.P.) within the project UID/

BIA/04004/2020.  SF,  VM  and  SC  were  funded  by  the  FCT  through  the  programme

‘Stimulus  of  Scientific  Employment,  Individual  Support—3rd  Edition  (https://doi.org/

10.54499/2020.03526.CEECIND/CP1601/CT0010;  https://doi.org/10.54499/2020.02547.

CEECIND/CP1601/CT0006;  2021.02697.CEECIND).  JV  and  HG  were  funded  by  PhD

grants (SFRH/BD/133159/2017; 2023.01736.BD) from FCT. PR is supported by the EU

Project ORBIT (DG Env 09.029901/2021/848268/SER/ENV.D.2). TJW is supported by an

F.R.S.-FNRS Fellowship “Chargé de recherches”.  DM, RLD and TJM are supported by

SPRING - Strengthening Pollinator Recovery through Indicators and Monitoring, EC DG

ENV  project  Contract  No:  09.02001/2021/847887/SER/ENV.D.2;  ORBIT-  Taxonomic

resources for European bees, EC DG Env project Contract No 09.029901/2021/848268/

SER/ENV.D.2; PULSE - Providing technical and scientific support in measuring the pulse
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of  European  biodiversity  using  the  Red  List  Index,  EC  DG  ENV  project  Contract  No

07.027755/2020/840209/SER/ENV.D.2;  SAFEGUARD  -  Safeguarding  European  wild

pollinators, H2020 grant agreement No. 101003476.

Sampling methods

Sampling  description: Specimens  were  captured  during  direct  searches  of  the

environment,  using  mainly  aerial-nets  and  hand-held  sweep-nets.  Specimens  were

euthanised, often through exposure to ethyl acetate, either subsequently pinned and dried

immediately (the same day) or kept at -4ºC for some days until pinning and drying. From

each specimen, one tissue sample (a leg, sometimes two legs depending on specimen

size) was removed and stored in 96% ethanol for DNA extraction at the IBI collection.

Photos of vouchers of all new species /BINs to BOLD will be made publicly available later

in the year.

Quality control: All DNA barcode sequences were compared against the BOLD database

and  the  99  top  results  were  inspected  in  order  to  detect  possible  problems  due  to

contaminations  or  misidentifications.  Prior  to  GBIF  submission,  data  were  checked for

errors and inconsistencies with OpenRefine 3.3 (http://openrefine.org).

Step description: Specimens were collected in 140 different localities in Portugal and 120

localities in Spain. Collections were carried out between 2014 and 2022. Specimens were

collected during fieldwork by direct search of specimens, by sweeping the vegetation with a

hand-net.  Captured specimens were deposited in reference collections at  the Naturalis

Biodiversity  Center  (the  Netherlands)  (60%)  and  in  the  FLOWer  Lab  collection  at  the

University of Coimbra (Portugal) (34%). Additional specimens are deposited in the Andreia

Penado collection at the Natural History and Science Museum of the University of Porto

(MHNC-UP)  (Portugal)  and  in  the  InBIO  Barcoding  Initiative  (IBI)  reference  collection

(Vairão,  Portugal).  Specimens  were  morphologically  identified  using  stereoscopic

microscopes (Wild Heerbrugg M5). DNA barcodes were sequenced from all specimens.

For this, one leg (sometimes two legs depending on specimen size) was removed from

each individual, DNA was then extracted and two overlying DNA fragments were amplified

and  sequenced  to  658  bp  COI  DNA barcode  fragment.  All  obtained  sequences  were

submitted  to  BOLD  and  GenBank  databases  and,  to  each  sequenced  specimen,  the

morphological identification, was contrasted with the results of the BLAST of the newly-

generated DNA barcodes in the BOLD Identification Engine. Prior to submission to GBIF,

data  were  checked  for  errors  and  inconsistencies  with  OpenRefine  3.3  (http://

openrefine.org/).

Geographic coverage

Description: Specimens were collected in the Iberian Peninsula, 590 specimens from 140

localities in mainland Portugal and 469 specimens from 120 localities in mainland Spain

(Fig. 1, Suppl. material 1).
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Coordinates: 0.691 and -9.484 Latitude; 42.983 and 36.268 Longitude.

Taxonomic coverage

Description: This  dataset  is  composed  of  data  relating  to  1,059  bee  specimens.  All

specimens  were  determined  to  species  level. Overall,  514  described  species  are

represented  in  the  dataset.  These species  belong to  six  families:  Andrenidae,  Apidae,

Colletidae, Halictidae, Megachilidae and Melittidae.

Collection data

Collection name: InBIO Barcoding Initiative

Collection identifier: 4ec2b246-f5fa-4b90-9a8d-ddafc2a3f970

Specimen preservation method: Dry

Curatorial unit: DNA extractions - 1 to 1,059.

Usage licence

Usage licence: Creative Commons Public Domain Waiver (CC-Zero)

Data resources

Data package title: The InBIO Barcoding Initiative Database: DNA barcodes of Iberian

bees

Resource link:  http://dx.doi.org/10.5883/DS-IBIHY01 

Number of data sets: 1

Data set name: DS-IBIHY01 IBI Bees of Iberia

Download  URL:  http://www.boldsystems.org/index.php/Public_SearchTerms?query=

DS-IBIHY01 

Data format: dwc, xml, tsv, fasta

Description:  The InBIO Barcoding Initiative Database: DNA Barcodes of Iberian bees

dataset  can  be  downloaded  from  the  Public  Data  Portal  of  BOLD  (http://

www.boldsystems.org/index.php/Public_SearchTerms?query=DS-IBIHY01)  in  different

formats (data as dwc, xml or tsv and sequences as fasta files). Alternatively, BOLD

users can log-in  and access the dataset  via  the Workbench platform of  BOLD. All

records are also searchable within BOLD, using the research function of the database.
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Column label Column description

processid Unique identifier for the sample.

sampleid Identifier for the sample being sequenced, i.e. IBI catalogue number at Cibio-InBIO,

Porto University. Often identical to the "Field ID" or "Museum ID".

recordID Identifier for specimen assigned in the field.

catalognum Catalogue number.

fieldnum Field number.

institution_storing The full name of the institution that has physical possession of the voucher specimen.

bin_uri Barcode Index Number system identifier.

phylum_taxID Phylum taxonomic numeric code.

phylum_name Phylum name.

class_taxID Class taxonomic numeric code.

class_name class_name.

order_taxID Order taxonomic numeric code.

order_name Order name.

family_taxID Family taxonomic numeric code.

family_name Family name.

subfamily_taxID Subfamily taxonomic numeric code.

subfamily_name Subfamily name.

genus_taxID Genus taxonomic numeric code.

genus_name Genus name.

species_taxID Species taxonomic numeric code.

species_name Species name.

identification_provided_by Full name of primary individual who assigned the specimen to a taxonomic group.

identification_method The method used to identify the specimen.

voucher_status Status of the specimen in an accessioning process (BOLD controlled vocabulary).

tissue_type A brief description of the type of tissue or material analysed.

collectors The full or abbreviated names of the individuals or team responsible for collecting the

sample in the field.

lifestage The age class or life stage of the specimen at the time of sampling.

sex The sex of the specimen.

lat The geographical latitude (in decimal degrees) of the geographic centre of a location.
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lon The geographical longitude (in decimal degrees) of the geographic centre of a location.

elev Elevation of sampling site (in metres above sea level).

country The full, unabbreviated name of the country where the organism was collected.

province_state The full, unabbreviated name of the province ("Distrito" in Portugal) where the organism

was collected.

region The full, unabbreviated name of the municipality ("Concelho" in Portugal) where the

organism was collected.

exactsite Additional name/text description regarding the exact location of the collection site

relative to a geographic relevant landmark.

habitat A category or description of the habitat in which the event occurred.

sampling_protocol The name of, reference to, or description of the method or protocol used during an

event.

subspecies_taxID subspecies taxonomic numeric code.

subspecies_name subspecies name.
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