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Abstract. �onservation an� management o�  il� bees is �in�ere� by t�e variety o�  ays  il� 
bee occurrence �ata are recor�e�, manage�, an� s�are�. 
ere,  e present solutions to a��ress 
t�is issue an� intro�uce The Wild Bee Data Standard, a stan�ar�i£e� means o� recor�ing an� 
reporting �ata associate�  it�  il� bee occurrences, inclu�ing p�ysical specimens an� p�oto 
observations. ��is stan�ar� aligns  it� contemporary �ata management practices  i�ely 
a�opte� by t�e broa�er bio�iversity �ata community. �e propose a set o� terms �or t�e stan�ar� 
t�at �escribe various �eatures o� bee occurrences, inclu�ing collection met�o� an� location, 
ta¡onomic verięcation, an� ęnal recor� storage. �e emp�asi£e t�e importance o� provi�ing 
sampling protocol an� eěort in�ormation  it�  il� bee occurrence �ata an� oěer gui�ance to 
ma�e t�is a more common practice. �e �escribe �o  to translate �ata not currently aligne� 
 it� t�e stan�ar� to meet its con�itions, an� �o  to uploa� t�ose �ata to an accessible online 
repository. �e provi�e case stu�ies, �ata entry templates, a glossary o� terms, an� a��itional 
resources to gui�e ne  users to implementing t�e stan�ar�. �e also present a �orum, establis�e� 
as a 	it
ub repository, to support continue� �evelopment o� t�e stan�ar�. �ecogni£ing t�e 
signięcant c�ange t�is represents �or current �ata practices,  e outline t�e beneęts �or t�e 
bee researc� an� conservation community t�at  ill result �rom improve� �ata stan�ar�s. �e 
a�vocate �or ma�ing all �istorical, current, an� �uture bee occurrence �ata openly available to 
�acilitate more rigorous an� compre�ensive researc�, conservation, an� management o�  il� 
bees. ��is contribution is part o� a series �evelope� in association  it� t�e �.S. National Native 
Bee Monitoring Net or� to stan�ar�i£e bee monitoring practices.
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�il� bee occurrence �ata are generate�  �en bees are collecte� or observe� in 
t�e ęel�, an� inclu�e t�e �ate collecte� or observe�, collector or observer i�entity, 
geograp�ic location, an� ot�er in�ormation. �ccurrence �ata generate� �rom 
specimens �ouse� in collections are �oun�ational to biological researc� (Meine�e et al., 
201Şǲ Nac�man et al., 2023). �ccurrence �ata are increasingly being generate� by ęel� 
observations o� live organisms,  �ic� can supplement collectionsȬbase� �ata (Briggs 
et al., 2022ǲ Boone et al., 2023ǲ Mac��ail et al., 202Ś) but are currently suitable only �or 
a subset o� bee species (�urley et al., 202Ś). �ccurrence �ata are most use�ul  �en 
�igiti£e� (�obb et al., 2019), annotate� (�ousseau et al., 202Ś), geore�erence� (Seltmann 
et al., 201Ş), an� ma�e openly available (Nelson & Ellis 201Ş), yet t�ese con�itions 
are o�ten unmet,  �ic� limits repro�ucibility (�urney et al., 2015ǲ �ac�er et al., 201Ş). 
�penly available occurrence �ata can be vie e� an� �o nloa�e� online �rom a 
number o� bio�iversity �ata portals, inclu�ing t�e 	lobal Bio�iversity �n�ormation 
�acility (	B��ǲ �ttpsǱȦȦ   .gbi�.orgȦ), �ntegrate� �igiti£e� Biocollections (i�igBioǲ 
�ttpsǱȦȦ   .i�igbio.orgȦportalȦsearc�), iNaturalist (�ttpsǱȦȦ   .inaturalist.orgȦ), the 
Symbiota �ollection o� �rt�ropo�s Net or� (S��Nǲ �ttpsǱȦȦscanȬbugs.orgȦportalȦ), 
Ec�ysis (�ttpsǱȦȦec�ysis.org), an� t�e Bee �ibrary (�ttpsǱȦȦlibrary.bigȬbee.net). ��ese 
�ata portals typically provi�e �ata �ollo ing ���� principles (�in�able, �ccessible, 
�nteroperable, an� �eusableǲ �il�inson et al., 2016). 

���ering to ���� principles can be accomplis�e� in part by �ollo ing �ata 
stan�ar�s, or agree�Ȭupon terms t�at �escribe �ata points or �atasets. ��e �ar in 
�ore �ata stan�ar� (� �ǲ �ttpsǱȦȦ� c.t� g.orgȦ) inclu�es a set o� stan�ar�i£e� terms 
t�at can be applie� to any bio�iversity �ataset as column �ea�ings in sprea�s�eets 
or �elimite� ęles. ��e terms are lin�e� to �eęnitions about t�e �ata, provi�ing a 
consistent  ay o� s�aring bio�iversity �ata (�iec£ore� et al., 2012). �ar in �ore is 
manage� by Bio�iversity �n�ormation Stan�ar�s (���	), previously �no n as 
t�e �a¡onomic �atabases �or�ing 	roup, an� is use� by lea�ing bio�iversity �ata 
provi�ers, inclu�ing 	B��, i�igBio, an� iNaturalist. ��e Biotic �bservation Minimum 
Specięcation (B�MS) is a �ata stan�ar� in �evelopment at t�e �.S. �is� an� �il�li�e 
Service �or use in inventory an� monitoring  or� on National �il�li�e �e�uges t�at is 
aligne�  it� �ar in �ore (�.S. �is� an� �il�li�e Service, 2023). 
ere,  e use� �ar in 
�ore terms, an� �re  inĚuence �rom B�MS, to create The Wild Bee Data Standard v.1.0.0 
(�ppen�i¡ 1). ��en  or�ing  it� � � terms,  �et�er by creating ne  �atasets or 
translating e¡isting �ata, not all terms nee� to be use�ǲ t�ere�ore, The Wild Bee Data 
Standard only inclu�es � � terms t�at are most relevant to  il� bee occurrenceȬbase� 
analyses. Many o� t�ese terms �escribe in�ormation t�at is �amiliar to t�ose  or�ing 
 it�  il� bee occurrence �ata, inclu�ing �ate, time, location, an� species collecte�, 
but  e also emp�asi£e reporting in�ormation on sampling met�o�s an� stu�y �esign 
(Montgomery et al., 2021ǲ �ousseau et al., 202Śǲ �evenson et al., 202Śa). Some � � 
terms recommen� using controlle� vocabularies,  �ic� are lists o� allo able entries 
t�at constrain �ata entries �or particular types o� in�ormation. �ontrolle� vocabulary 
lists �or � � terms are provi�e� as nee�e� in The Wild Bee Data Standard. 

�lso important �or ���� �ata is t�e creation an� inclusion o� �etaile� meta�ata, 
or in�ormation t�at �escribes t�e �ata,  �ic� can also be provi�e� �ollo ing a set o� 
stan�ar�s (Bloom et al., 2021). Ecological Meta�ata �anguage (EM�) is typically use� 
in bio�iversity �ata management,  it� stan�ar� met�o�s �or reporting t�e source 
in�ormation �or occurrence �atasets, inclu�ing t�e pro�ect name, �ata creator(s), an� 

https://www.gbif.org/
https://www.idigbio.org/portal/search
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�ata provi�er(s), along  it� t�e type o� �ata being provi�e�, �o  it s�oul� be cite�, 
an� ot�er �escriptive in�ormation (�ones et al., 2019). 

�n t�is contribution,  e aim to clari�y �o  to create, ęn�, access, �ormat, s�are, 
an� use openly available  il� bee occurrence �ata an� meta�ata to promote ���� 
principles an� a�vance  il� bee species conservation an� management. �e propose 
implementing The Wild Bee Data Standard an� provi�e a �rame or� �or �oing so. �e 
provi�e a glossary o� terms (�ppen�i¡ 2) an� a list o� a��itional resources (�ppen�i¡ 
3) to supplement t�is manuscript. ��is stan�ar�  as �evelope� as part o� t�e �.S. 
National Native Bee Monitoring �esearc� �oor�ination Net or�, �erea�ter re�erre� 
to as t�e Bee Monitoring ��N. �lt�oug� The Wild Bee Data Standard  as �evelope� 
to support stan�ar�i£e� protocols �or  il� bee monitoring  ritten by t�e Bee 
Monitoring ��N (�ariveau et al., 202Śǲ �evenson et al., 202Śbǲ �àpe£Ȭ�ribe et al., 202Śǲ 
�tto et al., 202Śǲ Strange et al., 202Ś), any pro�ect t�at collects in�ormation on  il� 
bee occurrence, particularly  it� p�ysical specimens or p�oto observations, can use 
t�e stan�ar� to plan �ata collection, �igiti£e �ata, an� ultimately, ma�e �ata openly 
available. ��ose  �o generate  il� bee occurrence �ata o�ten gat�er similar variables 
(i.e., species name, se¡, �ate, location, collector), but may be naming an� managing 
t�ose variables �iěerently. ���ering to t�e The Wild Bee Data Standard an� t�e �ata 
management practices outline� �ere ensures t�at  il� bee occurrence �ata collecte� 
�or any pro�ect can be synt�esi£e� an� use� by various entities �or more t�oroug� 
an� rigorous analyses. �or e¡ample, analyses relying on t�e �no le�ge o�  il� bee 
speciesȂ ranges an� population statuses,  �ic� are a cornerstone o� conservation, are 
currently severely limite� by t�e availability an� suitability o� openly available  il� 
bee �ata (	raves et al., 2020ǲ ��ess�ire et al., 2023ǲ �ousseau et al., 202Śǲ 2025). �e 
t�us a�vocate �or ma�ing all �istorical, current, an� �uture  il� bee occurrence �ata 
openly available �ollo ing ���� principles an� The Wild Bee Data Standard,  �ic�  ill 
ultimately lea� to more eěective management an� conservation actions �or  il� bees. 
�lt�oug� t�is goal is clear,  e anticipate t�e �ollo ing obstacles to t�is re�uest an� 
provi�e solutions �or eac�Ǳ

�irst, some �istorical �ata may not �ave associate� in�ormation on sampling eěort 
an� protocol to report. �e emp�asi£e t�ese t o pieces o� in�ormation in The Wild 
Bee Data Standard, as t�ey allo  more rigorous conservation status assessments an� 
ot�er �uantitative analyses o�  il� bee occurrence (Bloom et al., 2021ǲ �ousseau et al., 
202Ś). Even i� sampling eěort an� protocol in�ormation are not available, occurrence 
�ata s�oul� still be ma�e openly available, as it is valuable �or ot�er purposes, suc� 
as �etermining potential ranges o�  il� bee species an� population s�i�ts over time 
(Bur�le et al., 2013ǲ Mat�iasson & �e�an, 2019ǲ 	ra�am et al., 2021). �uture collecting 
eěorts s�oul� improve �ocumentation on sampling eěort an� protocols.

Secon�, most �igiti£e� �atasets  ill not �ollo  The Wild Bee Data Standard in their 
current �orm. �onversion to �ar in �ore terms (a process �no n as mapping) to 
con�orm to The Wild Bee Data Standard can be �one by using one o� t�e accompanying 
templates (�u �los et al., 2025) or a 	B�� template, by up�ating e¡isting inȬ�ouse 
templates, or as part o� t�e publication process to a plat�orm t�at e¡ports �atasets in 
t�e �ar in �ore �rc�ive �ormat t�at is usable by 	B��. ��ere are multiple plat�orms 
t�at �ave built in mapping tools to �elp  it� t�is conversion, inclu�ing t�e 	B�� 
�ntegrate� �ublis�ing �ool�it (���ǲ �obertson et al., 201Ś) an� �ollections Management 
Systems (�MS,  �ic�  e elaborate on belo ). ���itionally, p�oto observation �ata 
can be uploa�e� to iNaturalist,  �ic� provi�es researc�Ȭgra�e occurrence �ata to 
	B�� �ollo ing �ar in �ore stan�ar�s, eěectively mapping t�e �ata �or uploa�ers.



�ќѢџћюљ of MђљіѡѡќљќєѦŚ No. 123

EARLY VIEW ARTICLE

��ir�,  e recogni£e t�at some �ata cannot be ma�e openly available or must be 
mas�e� �ue to privacy, security, conservationȬrelate�, or ot�er concerns. �e a�vise 
t�at �ata provi�ers use t�e �ar in �ore term dwc:informationWithheld to in�icate 
t�at t�e precise location, �ull ta¡onomic name, or ot�er in�ormation �as not been s�are� 
o ing to t�ese concerns. ��is allo s �or transparency o� occurrence in�ormation, 
alignment  it� The Wild Bee Data Standard, an� a pat� to ar�s contacting �ata 
provi�ers �or special uses o� �ata,  �ile protecting t�reatene� or en�angere� species. 
�e recommen� revie ing current �ata mas�ing policies an� engaging partners in 
�iscussions about �ata transparency in an eěort to bring more �ata online.

ME�
��S ��� S
���N	 �N� S��N�������N	 ���� BEE 
������EN�E ����

Sѡюћёюџёіѧіћє ѐѢџюѡіќћ ќѓ Ѥіљё яђђ ёюѡю юћё ѝѕѦѠіѐюљ ѠѝђѐіњђћѠ. �urating  il� 
bee occurrence �ata involves t�e preparation, �an�ling, an� storage o� �igital recor�s 
an� p�ysical specimens. �ollo ing The Wild Bee Data Standard,  e a�vise �igiti£ing 
ęel�Ȭcollecte� �ata  it� selecte� �ar in �ore terms as column �ea�ings. ��is 
promotes interoperability, or t�e ability to e¡c�ange in�ormation across plat�orms, 
an� improve� �ata un�erstan�ing bet een users. �e provi�e templates aligne�  it� 
The Wild Bee Data Standard to simpli�y �igiti£ation an� mapping o� currently e¡isting 
�atasets (�u �los et al., 2025). 

�ccurrence �ata can be e¡ten�e� beyon� a specimen or an observation to inclu�e 
a��itional �ata about t�e occurrence (e.g., image �ata o� t�e specimen or its �abitat, 
genetic �ata, interaction or Ěoral use �ataǲ �en�emer et al., 2020). S�aring occurrence 
�ata an� any relate� in�ormation is crucial, as t�ese e¡ten�e� resources are critical 
�or conęrming specimen i�entięcations, un�erstan�ing bee �unctional traits, an� 
en�ancing our compre�ension o� environmental inĚuences on bee abun�ance an� 
�iversity. �ools �or t�e generation, management, an� s�aring o� image an� �unctional 
trait �ata are being �evelope� by t�e BigȬBee pro�ect (�ttpsǱȦȦbigȬbee.netǲ see also 
�st al� et al., 202Ś). �e provi�e stan�ar�s �or bot� image �ata an� Ěoral use �ata 
in The Wild Bee Data Standard. �e also provi�e stan�ar�s �or bee occurrence �ata to 
be use� in molecular (�àpe£Ȭ�ribe et al., 202Ś) an� pat�ogen analyses (Strange et al., 
202Ś).

�mproving t�e curation o�  il� bee p�ysical specimens �or i�entięcation, 
longȬterm storage, an� e¡traction o� ne  an� �erive� �ata (e.g., molecular  or�, 
p�ysical measurement, pollen collection) is essential �or  il� bee occurrence �ata to 
more accurately in�orm our un�erstan�ing o� bee �istribution, population tren�s, 
conservation status, an� ot�er relevant metrics. Specimens, particularly t�ose collecte� 
in a bo l or cup trap, s�oul� be cleane� �ollo ing gui�ance �rom The Very Handy Bee 
Manual (� �ollective 202Ś). Specimens caug�t  it� a net may not nee� to be cleane�, 
as t�ey may �ave pollen or pat�ogens t�at coul� be collecte� �or i�entięcation or 
�urt�er stu�y. Specimens s�oul� be pinne� neatly so t�at all e¡ternal anatomy can 
be seen, an� internal anatomy can be accesse� i� necessary an� labele�  it� t�e �ate, 
coor�inates, an� name(s) o� t�e collector(s) (Burro s et al., 2021ǲ � �ollective 202Ś). 

�nce prepare� �or curation, an� eit�er be�ore or a�ter i�entięcations �ave 
been verięe�, specimens are best place� in a public natural �istory collection (i.e., 
accessione�), allo ing access to t�e specimens �or ta¡onomic stu�y an� researc� 
purposes in perpetuity. �ollections  oul� i�eally be locate�  it�in museums or ot�er 
establis�e� collection �acilitiesǲ �o ever, it is o�ten �iĜcult to accomplis� museum 

https://big-bee.net
https://big-bee.net
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accession o ing to t�e limite� space an� in�rastructure to support current collections 
(�obb et al., 2019). �o improve t�e management an� curation o�  il� bee p�ysical 
specimen collections in t�e �S,  e nee� more collection �acilities to store specimens 
an� more collection management personnel to support t�ese specimens. �ollection 
management personnel �ave a vast suite o� responsibilities inclu�ing, but not limite� 
to, proper specimen care an� storage, �igiti£ing specimens �or inȬ�ouse an� openly 
accessible �atabases, managing specimen �atabases, managing specimen status (i.e., 
accessions, ac�uisitions, loans, �eȬaccessions), coor�inating  it� visiting scientists �or 
access to t�ose specimens, an� con�ucting public outreac� relate� to t�e collections. 
Natural �istory collections o�  il� bee specimens are �oun�ational to pollination 
biology, ecology, an� conservationǲ t�eir importance cannot be overstate� an� 
increase� an� sustaine� support is critical �or t�eir continuity (Bartomeus et al., 2019).

Sѡюћёюџёіѧіћє ёюѡю юѐѐђѠѠ. Ma�ing occurrence �ata openly available �as multiple 
beneęts to  il� bee researc�, conservation, an� policy (�ousseau et al., 202Ś). �o be 
openly available, �ata must be �o nloa�able by users  it�out e¡plicit permission 
�rom t�e provi�er (i.e., users �o not nee� to email t�e provi�er to obtain a �ataset), 
an� t�e con�itions �or using t�e �ata are ma�e clear by t�e provi�er. �on�itions �or 
reuse are typically �etermine� by a��ing a use license, suc� as a �reative �ommons 
license, to t�e �ata  �en publis�e� online. �n or�er �or �ata to be openly available, 
t�ey ęrst nee� to be �igiti£e�, or converte� into a �igital �ormat using an electronic 
�evice  it� internet connection capabilities (e.g., computer, tablet, p�one, etc.) 
(Nelson & Ellis, 201Ş). 	iven t�e ric� �istory o� insect specimen collection, t�ere are an 
estimate� Ś.ŝ million un�igiti£e� bee specimens across t�e �S t�at coul� contribute 
valuable in�ormation on longȬterm  il� bee population tren�s (��ess�ire et al., 2023). 
�igiti£ing t�ese  oul� more t�an �ouble t�e number o� bee recor�s available �or t�e 
�S, as 2.9 million �igiti£e� bee recor�s  ere ac�uire� a�ter an e¡tensive searc� across 
multiple plat�orms by ��ess�ire et al. (2023). � primary �un�ing source �or collections 
�igiti£ation eěorts, ��vancing t�e �igiti£ation o� Biological �ollections (��B�),  as 
recently arc�ive� by t�e National Science �oun�ation (NS�), an� collections �un�ing 
 as move� to a more general in�rastructure program, calle� t�e �apacity �rogram. 
�ne o� t�e last ��B�Ȭ�un�e� pro�ects �ocuse� on �igiti£ing  il� bee specimens  as 
BigȬBee (�B�Ǜ2102006ǲ �ttpsǱȦȦbigȬbee.net),  �ereas anot�er  il� bee �igiti£ation 
pro�ect, i�igBees (�B�Ǜ221692ŝǲ �ttpsǱȦȦi�igbees.org),  as �un�e� t�roug� t�e �apacity 
�rogram. �e strongly support t�ese pro�ects an� a�vocate �or continue� �un�ing 
support �or bee specimen �igiti£ation.

 �igiti£ing ęel�Ȭcollecte� �ata into one o� t�e templates accompanying The Wild 
Bee Data Standard (�u �los et al., 2025) �acilitates uploa�ing to a �ata aggregator, �MS, 
or ot�er  ebȬbase� �ata plat�orms t�at a��ere to t�e �ar in �ore �ata stan�ar�. �ne 
barrier to ma�ing occurrence �ata openly available is selecting a plat�orm �or �ata 
s�aring. 
ere,  e �ig�lig�t t�ree plat�orms (�ig. 1) an� provi�e gui�ance �or uploa�ing 
�ata to eac�,  �ile recogni£ing t�at ot�er vali� options coul� also be pursue�. �e are 
not a�vocating �or all �ata provi�ers to �ollo  t�e same �ata s�aring pat� ay or to use 
t�e same plat�ormǲ i� you are a �ata provi�er  it� establis�e� �ata s�aring practices 
�ollo ing �ar in �ore stan�ar�s,  e encourage you to continue t�ose practices. �ur 
gui�ance �ere is inten�e� �or t�ose  �o �o not �ave t�ese practices in place an� are 
loo�ing �or a starting point to begin s�aring t�eir �ata. �ur goal is �or all �istorical, 
current, an� �uture  il� bee occurrence �ata to be openly available �ollo ing ���� 

https://www.nsf.gov/awardsearch/showAward?AWD_ID=2102006
https://big-bee.net
https://big-bee.net
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2216927
https://idigbees.org/
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principles an� The Wild Bee Data Standard,  �ic�  ill ultimately lea� to more eěective 
management an� conservation actions �or  il� bees.

��e ęrst option is 	B��, a �ata aggregator t�at publis�es p�ysical specimen an� 
p�oto observation occurrence �ata t�roug� its ��� an� ma�es t�em openly available �or 
�o nloa�. ��e 	B�� ��� implements ���� principles by mapping occurrence �ata to 
�ar in �ore terms as part o� t�e publis�ing process an� pro�ucing an accompanying 
meta�ata �ocument �ollo ing Ecological Meta�ata �anguage (EM�, �obertson 
et al., 201Śǲ �ones et al., 2019). �t is  ort� noting t�at �amiliarity  it� 	B�� can vary 
by employment sector,  it� government employees o�ten using ot�er plat�orms to 
s�are an� �o nloa� occurrence �ata (MartÇnȬMora et al., 2020). ���itionally, �ata can 
only be publis�e� to 	B�� t�roug� accre�ite� publis�ers. ��is can present a barrier 
to �ata provi�ers loo�ing to ma�e t�eir occurrence �ata openly available, i� t�ey are 
not alrea�y connecte�  it� a publis�er. 
o ever,  it� �e�icate� �igiti£ation eěorts 
an� eěective communication involving ne  or e¡isting accre�ite� publis�ers, t�e 

Figure 1. �etails o� t�ree plat�orms t�at provi�e openly available  il� bee occurrence �ata �ollo ing ���� 
�ata principles. �ccurrence �ata can be �o nloa�e� �rom all t�ree plat�ormsǲ �o ever, Symbiota an� 
iNaturalist also sen� �ata to 	B��, meaning t�at �ata �rom all t�ree plat�orms can be accesse� in one place. 
��is also means t�at provi�ers unable to publis� �ata �irectly to 	B�� can use eit�er Symbiota or iNaturalist 
to get �ata t�ere. 
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a areness an� use o� 	B�� �or s�aring �ata coul� gro , allo ing �ata �rom multiple 
agencies an� sectors to be publis�e� online. 

��e secon� option �or �ata publis�ing is Symbiota (�ttpsǱȦȦsymbiota.orgǲ 	ries 
et al., 201Ś), an openȬsource �MS supporting ta¡onȬ�ocuse� �ata portals t�at manȬ
age an� s�are occurrence �ata, inclu�ing p�ysical specimens, p�oto observations, an� 
publis�e� �atasets. �s Symbiota portals �ost multiple �atasets an� ma�e t�em openly 
accessible �or �o nloa�, t�ese portals also �unction as �ata aggregators. �ny �ata proȬ
vi�er can publis� occurrence �ata �irectly to a Symbiota portal. �it�in t�e portals, 
�ata provi�ers �ave t�e option to e�it an� publis� up�ate� �atasets t�roug� a  ebȬ
accessible �atabasing in�rastructureǲ t�ese �atasets are calle� ȃlive �ataȄ See �ttpsǱȦȦ
ec�ysis.orgȦcollectionsȦmiscȦcollproęles.p�pǵcolli�ƽ120 �or an e¡ample o� live  il� 
bee occurrence �ata on a Symbiota portal. �ata provi�ers can also c�oose to publis� 
�ata manage� else �ere to a Symbiota portalǲ t�ese �atasets are calle� ȃsnaps�otsȄ. 
See �ttpsǱȦȦlibrary.bigȬbee.netȦportalȦcollectionsȦmiscȦcollproęles.p�pǵcolli�ƽ3Ś �or an 
e¡ample o� a snaps�ot �ataset on a Symbiota portal. Symbiota portals t�at manage an� 
s�are insect �ata inclu�e Bee �ibrary, S��N, an� Ec�ysis. ��ese portals support �igiȬ
ti£ation an� �ata s�aring eěorts, in part by provi�ing �ata management an� �uality 
control tools, but also t�roug� a robust community o� users, provi�ers, an� �evelopȬ
ers. �mportantly, Symbiota portals can publis� �ata �irectly to 	B�� (�ttpsǱȦȦ�ocs.symȬ
biota.orgȦ�ollectionȏManagerȏ	ui�eȦ�ataȏ�ublis�ingȦpublis�ingȏgbi�Ȧǲ see �ttpsǱȦȦ
   .gbi�.orgȦ�atasetȦaŚ2�0ŝb3Ȭe3Ś�ȬŚa65Ȭbŝe3Ȭ6aa�a9�Ş�2ŝb �or an e¡ample o� live 
�ata �rom a Symbiota portal publis�e� to 	B��).  �t�er �MS t�at manage occurrence 
�ata inclu�e �rctos (�ttpsǱȦȦarctos�b.orgȦǲ �icero et al., 202Ś) an� Speci�y (�ttpsǱȦȦ
   .speci�yso�t are.orgȦ). �i�e Symbiota, t�ese plat�orms support t�e management 
o� p�ysical specimen an� p�oto observation �ata t�roug�  ebȬaccessible �atabasing 
in�rastructure, �ave engage� user communities an� accessible �evelopers, an� can 
publis� or �ormat t�ese �ata �or publication to 	B��. �rctos is also a �ata aggregaȬ
tor (�ttpsǱȦȦarctos.�atabase.museumȦ), but Speci�y �oes not currently aggregate �ata. 
��us, i� you are currently using ot�er �MS to manage an� s�are �ata, t�en  e a�vise 
continuing to �o so.

��e t�ir� option is iNaturalist. �or current an� �uture pro�ects involving p�oto 
observations only, iNaturalist can be use� to s�are occurrence �ata �ollo ing ���� 
principles i� verięable observations t�at provi�e a �ate, latitu�e an� longitu�e 
coor�inates, an� a p�oto o� an organism t�at is not captive or cultivate� become 
researc�Ȭgra�e. �n observation becomes researc�Ȭgra�e i� more t�an ƛ o� i�entięers 
agree on a speciesȬlevel ta¡onomic i�entięcation (�ampbell et al., 2023). �rovi�ing a 
suggeste� i�entięcation  �en uploa�ing observations can increase t�e visibility o� 
recor�s, ma�ing it more li�ely t�at community i�entięers provi�e t�e verięcations 
to ac�ieve researc�Ȭgra�e status. �ata can be �o nloa�e� �irectly �rom iNaturalist, 
an� a subset (�epen�ing on t�e license applie� to t�e observation) o� researc�Ȭgra�e 
observations are pus�e� to 	B�� �ollo ing �ar in �ore stan�ar�s. �e a�vise only 
using researc�Ȭgra�e recor�s i� using iNaturalist �ata �or statistical analyses.

�џќњќѡіћє ёюѡю юѐѐѢџюѐѦ. �ata s�are� in online repositories can �ave ta¡onomic 
or geograp�ic inaccuracies (�rr et al. 2021ǲ ��ess�ire et al., 2023ǲ �orey et al., 2023). 
��en con�ucting analyses  it�  il� bee occurrence �ata �o nloa�e� �rom online 
bio�iversity �ata plat�orms, cleaning t�e �ata (i.e., removing erroneous �ata an� 
up�ating �ata ęel�s as appropriate) to improve t�eir accuracy is o� critical importance. 

https://symbiota.org/
https://ecdysis.org/collections/misc/collprofiles.php?collid=120
https://ecdysis.org/collections/misc/collprofiles.php?collid=120
https://library.big-bee.net/portal/collections/misc/collprofiles.php?collid=34
https://www.gbif.org/dataset/a42d07b3-e34d-4a65-b7e3-6aafa9f8f27b
https://www.gbif.org/dataset/a42d07b3-e34d-4a65-b7e3-6aafa9f8f27b
https://arctosdb.org/
https://arctosdb.org/
https://www.specifysoftware.org/
https://www.specifysoftware.org/
https://arctos.database.museum/
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��e statistical so�t are � (� �ore �eam 202Ś) �as an a��Ȭon pac�age calle� BeeB�� 
(�orey et al., 2023) t�at cleans occurrence �ata to provi�e more accurate ta¡onomic an� 
geograp�ic in�ormation. �e strongly a�vise eit�er cleaning �o nloa�e� �ata using 
BeeB�� be�ore any analysis or using t�e cleane�  il� bee occurrence �ataset provi�e� 
in �orey et al. (2023) to con�uct analyses relying on bee species locations an� vali�ate� 
i�entięcations. BeeB�� can also be use� to clean �ata be�ore uploa�ing, as can 	B�� 
an� some ot�er �MS in a more limite� �as�ion, �urt�er re�ucing t�e propagation o� 
erroneous �ata �or �uture users. �ollo ing t�ese met�o�s �elps prevent spurious 
conclusions t�at can arise �rom inaccurate �ata. 

�џђёіѡіћє ёюѡю ѠќѢџѐђѠ. �t is important to ac�no le�ge an� cre�it everyone  �o 
contribute� to a s�are� �ataset,  �et�er t�ey collecte�, prepare�, or manage� t�e 
occurrence �ata, or collaborate� on t�e pro�ect �or  �ic� t�e occurrence �ata  ere 
collecte� (�u�e & �orter, 2013). ��ere are multiple  ays to accomplis� t�is. 
ere,  e 
outline practices t�at are simple to a�opt an� stan�ar�i£e across s�are� �atasets, in 
or�er o� pre�erence. ��en using s�are� �ata, give appropriate cre�it to t�ose involve� 
in generating an� managing t�e �ata byǱ

�ollo ing proper citation proce�ures �or �ata �o nloa�e� �rom portals. 	B�� 
provi�es clear citation gui�elines (�ttpsǱȦȦ   .gbi�.orgȦcitationȬgui�elines), the most 
important o�  �ic� is to ����ȱ���ȱ�������ȱ������ȱ������ę��ȱǻ���Ǽȱ��ȱ��¢ȱ����ȱ�� ������ȱ��ȱ
 ���ȱ���������ȱ�����ȱ����. �e cannot emp�asi£e t�e importance o� citing ���s enoug�ǲ 
it is a critical practice t�at must be a�opte� by all users o� occurrence �atasets �o nȬ
loa�e� online. 	B�� creates ���s �or every �ata �o nloa�ǲ s�aring t�e ��� allo s 
en� users to access t�e same �ataset(s) use� in publis�e�  or�s. ���s can be provi�e� 
�or in�ivi�ual �atasets or groups o� �atasets,  �ic� are calle� �erive� �atasets by 
	B��. �or e¡ample, �ttpsǱȦȦ�oi.orgȦ10.15Ś6ŞȦ6autvb is t�e ��� �or �roege & Maěei 
(2025), an� �ttpsǱȦȦ�oi.orgȦ10.15Ś6ŞȦ�l.6c¡�s  is t�e ��� �or most o� t�e �ata use� in 
Chesshire et al. (2023)ǲ see ��ess�ire (2023). �l ays cite ���s �or �erive� �atasets genȬ
erate� �rom searc� ęltersǲ �or in�ivi�ual �atasets, see belo . Symbiota provi�es generȬ
al citation gui�elines (�ttpsǱȦȦ�ocs.symbiota.orgȦ�ollectionȏManagerȏ	ui�eȦ�ataȏciȬ
tations)ǲ eac� Symbiota portal can customi£e t�ese gui�elines to suit t�eir nee�s. �t a 
minimum, t�e portal itsel� s�oul� be cite�. �urt�er, eac� �ataset �o nloa�e� can be 
liste� in t�e citation. ��is is �easible �or a small number o� citationsǲ �or large lists o� 
�atasets, use a supplementary ęle (see belo ).

�nclu�ing names o� personnel an� institutions in �ata ęel�s. �t is important to avoi� 
ambiguity  �en naming personnel an� institutions in occurrence �ata, especially i� 
t�ere are similar names. �o cre�it bee collectors, use t�e term dwc:recordedBy an� 
list t�eir �ull name(s) ( �en �no n) �or eac� occurrence in t�e �ataset. �or a��itional 
�etail, i� possible, list an ����� i� (�ttpsǱȦȦorci�.orgȦǲ 
aa� et al., 2012) �or t�e 
collector un�er t�e term dwc:recordedByID. �o cre�it bee i�entięers, use t�e term 
dwc:identifiedBy an� list t�eir �ull name(s) ( �en �no n) �or eac� occurrence in t�e 
�ataset. �or a��itional �etails, i� possible, list an ����� i� �or t�e i�entięer un�er t�e 
term dwc:identifiedByID. ��is allo s users o� t�e publis�e� �ata to clearly �etermine 
t�e personnel involve� in generating occurrence recor�sǲ �urt�er, t�is in�ormation 
can t�en be integrate� into t�e online �atabase Bionomia (see belo ). ��e term 
dwc:georeferencedBy can be use� to cite personnel  �o �an�le� spatial location o� t�e 
�ata. �n�icating  �ere t�e �ata are �ouse� using t�e terms dwc:institutionCode an�Ȧ
or dwc:collectionCode ac�no le�ges t�e role o� t�e �osting institutions an� promotes 

https://www.gbif.org/citation-guidelines
https://orcid.org/
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access to specimens �or �urt�er stu�y. �� possible, provi�e a uni�ue i�entięer using t�e 
terms dwc:institutionID an� dwc:collectionIDǲ t�ese i�entięers may be �oun� in t�e 
	lobal �egistry o� Scientięc �ollections (	rSci�ollǲ �ttpsǱȦȦscientięcȬcollections.gbi�.
org).

�romoting t�e use o� Bionomia (�ttpsǱȦȦbionomia.netǲ S�ort�ouse, 2020) to 
aggregate �igiti£e� i�entięe� specimens to i�entięer(s) an� collector(s). Bionomia is an 
online �atabase t�at connects specimen occurrence recor�s �rom 	B�� to i�entięer(s) 
an� collector(s) using uni�ue i�entięers, allo ing �or t�ose personnel to �evelop an 
online proęle o� specimens t�ey i�entięe� or collecte�. Bionomia �o nloa�s t�ese 
recor�s �rom 	B�� every t o  ee�s, an� any recor�s  it� content in t�e dwc:ide
ntifiedBy,dwc:identifiedByID, dwc:recordedBy, or dwc:recordedByID columns are 
revie e�, resolve�, an� publis�e� to t�e  ebsite. ��entięers or collectors can claim 
Bionomia proęles  it� t�eir ����� i�s (e.g., �ttpsǱȦȦbionomia.netȦ0000Ȭ0002ȬŞŞ22Ȭ
2315) an� create a ��� �or t�e �ataset �isplaye� in t�eir proęle t�at becomes citable 
an� trac�ableǲ see Seltmann (2022) �or an e¡ample o� a �ataset generate� by Bionomia. 
Note, �o ever, t�at Bionomia �oes not collect in�ormation on p�oto observations.

�iting �atasets an� ac�no le�ging �ata curators by name in publis�e�  or�. 
��en using �ata �rom a plat�orm suc� as 	B�� or a Symbiota portal, a list o� all �atasets 
use� must be provi�e�. ��en �o nloa�ing �rom 	B��, t�is list is provi�e� �or you 
(see 	B��, 2021). �� t�ere are �atasets t�at comprise more t�an 5Ɩ o� a �o nloa�, 
provi�ers o� t�ose �atasets must be specięcally name� an� cite� in publis�e�  or�. 
�n e¡ample o� t�is can be �oun� in t�e �c�no le�gements section o� �ousseau et al. 
(202Ś)Ǳ ȃ�ȱ���ȱ�����ȱ¢��ȱ��ȱ���ȱ����ȱ� ����ȱ���ȱ���������ǰȱ���ȱ���������¢ȱ��ȱ���ȱ����� ���ǰȱ ��ȱ
��������ȱ��ȱ�����ȱśƖȱ��ȱ���ȱ�������ȱ����ȱ��ȱ���ȱ�������Ǳȱ��������ȱ������ȱ��ȱ�������ȱ
�����¢ǰȱ
�����������ǰȱ ���������¢ȱ ��ȱ 
�����ȱ �����������¢ȱ ���������ǰȱ �ǯ�ǯȱ ����������ȱ ��ȱ �����������ǰȱ
���ȱ�ǯ�ǯȱ	���������ȱ�����¢ǲȱ �ȱ����ȱ����ȱ���ȱ���������ȱ����������ȱ ���ȱ�����ȱ�����������ȱ��ȱ���ȱ
����������ǯȄ �lternatively, personnel associate�  it� t�e �atasets can be name�. ��is 
i�ea is a�opte� �rom t�e �S	S Bir� Ban�ing �aboratory �ata �elease �olicy an� can 
be a�opte� t�roug�  il� bee researc� as  ell. �n a��ition to naming an� citing large 
�ataset provi�ers, citations �or all �o nloa�e� �atasets must be liste� in eit�er a table 
in t�e main bo�y te¡t (see �evenson et al., 202Śa) or a supplementary ęle. �� using a 
supplementary ęle to list t�ese �ataset citations, t�at ęle must t�en be re�erence� in 
t�e main bo�y te¡t o� any publis�e�  or�.

��e �ontributor �ole �a¡onomy (��e�i�) inclu�es a role �or �ata �uration, 
�eęne� as ȃmanagement activities to annotate (pro�uce meta�ata), scrub �ata an� 
maintain researc� �ata (inclu�ing so�t are co�e,  �ere it is necessary �or interpreting 
t�e �ata itsel�) �or initial use an� later reȬuseȄ (Bran� et al., 2015). �oȬaut�ors  �o 
curate �ata use� in analyses can be ac�no le�ge� in a ��e�i� statement inclu�e� 
in any publis�e�  or�. �e recogni£e, �o ever, t�at curatorial activities are vast an� 
��e�i� may be too broa� �or suĜcient ac�no le�gement. �e a�vocate �or continue� 
�evelopment o� stan�ar�i£e� ac�no le�gement met�o�s �or t�ose  �o contribute to 
an� curate s�are� occurrence �atasets (��essen et al., 2019). More broa�ly,  e a�vise 
cre�iting or ac�no le�ging t�e ste ar�s, managers, or o ners o� t�e lan�  �ere 
 il� bees are observe� or collecte� �or researc� purposes. ��is can be �one in t�e 
�c�no le�gements section o� publications relying on suc� �ata.

�ќџњюљіѧіћє ёюѡю Ѡѕюџіћє ѝќљіѐіђѠ юћё ѝџђѝюџіћє ѓќџ ѓѢѡѢџђ ёюѡю ѝќљіѐѦ ѠѕіѓѡѠ. 
Beyon� concern �or proper cre�it, scientists may �esitate to s�are �ata because t�ey are 
concerne� about �o  t�eir �ata may be use�. �e a�vise a�opting language �rom one 

https://scientific-collections.gbif.org
https://scientific-collections.gbif.org
https://bionomia.net/
https://bionomia.net/0000-0002-8822-2315
https://bionomia.net/0000-0002-8822-2315
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or multiple e¡isting �ocuments on �ata et�ics, �ata integrity, �ata sovereignty, �ata 
agreements, an� ot�er gui�ance to create a �o�e o� �on�uct or Norms �or �ata �se 
�or using �ata �ollo ing The Wild Bee Data Standard. E¡amples inclu�e t�e �S	S Bir� 
Ban�ing �aboratory �ata �elease �olicy, t�e ���E �rinciples �or �n�igenous �ata 
	overnance (�arroll et al., 2020), t�e �S �e�eral �ata Strategy �ata Et�ics �rame or�, 
t�e �ana�ensys Norms �or �ata �se, an� t�e �ertNet Norms �or �ata �se. �in�s to all 
o� t�ese e¡amples are provi�e� in �ppen�i¡ 3. ��ese �ocuments typically �escribe a 
series o� be�aviors t�at �ata users s�oul� un�erstan� be�ore �o nloa�ing an� using 
any �ata, inclu�ing proper use cases, cre�iting practices, an� caveats relate� to �ata 
accuracy.

�urt�er, to ensure �ata use� in publications can be locate� online,  e a�vise 
t�e use o� �ata availability statements in publis�e� manuscripts,  �ic� are no  
re�uire� to accompany peerȬrevie e� publications in many scientięc �ournals. � �ata 
availability statement is a s�ort, straig�t�or ar� statement t�at �escribes  �ere t�e 
�ata supporting a peerȬrevie e� publication can be �oun�. �n e¡ample t�at  oul� 
represent �ata s�are� �ollo ing The Wild Bee Data Standard isǱ ȃ�ata an� meta�ata are 
aligne�  it� The Wild Bee Data Standard (citation) an� are available in ǽrepository o� 
c�oice, suc� as 	B�� or a Symbiota portalǾ at ǽinsert �ataset ���Ǿ.Ȅ

�њѝљђњђћѡіћє �ѕђȱ �іљёȱ �ђђȱ �юѡюȱ �ѡюћёюџёǯȱ �mplementing a �ata stan�ar� 
re�uires a�e�uate resources an� in�rastructure to ensure its cre�ibility an� longevity. 

ere,  e �ave provi�e� gui�ance on publis�ing �ata to 	B��, any insectȬ�ocuse� 
Symbiota portal, an� iNaturalist (�ig. 1). Maintaining t�ese portals �eman�s 
�e�icate� personnel an� �un�ing to support ongoing user assistance, inclu�ing �ata 
mapping, �uality assessments, �igiti£ation eěorts, an� �elping users access s�are� 
�ata. ���itionally, using t�ese portals re�uires a�opting �ar in �ore terminology 
to �escribe  il� bee occurrence �ata. The Wild Bee Data Standard,  �ic�  e intro�uce 
in t�e remain�er o� t�is manuscript, �acilitates t�is transition by removing barriers 
�or scientists  �o are unsure �o  to map or translate t�eir �ata to align  it� �ar in 
�ore. The Wild Bee Data Standard can be �oun� on 	it
ub (�ttpsǱȦȦgit�ub.comȦBigȬBeeȬ
Net or�Ȧ il�ȬbeeȬ�ataȬstan�ar�),  �ere comments an� up�ates can be submitte� 
an� incorporate�. �ull implementation o� The Wild Bee Data Standard  ill re�uire 
creating a �ormal  or�ing group to �evelop a co�e o� con�uct �or using �ata �ollo ing 
t�e stan�ar�, monitor t�e 	it
ub repository, an� up�ate t�e stan�ar� over time to 
ensure it remains in active �evelopment an� evolves alongsi�e c�anges in  il� bee 
monitoring practices (see �ttpsǱȦȦ   .t� g.orgȦcommunityȦ� cȦ).

�s more �e�eral an� �un�ing agencies begin to re�uire openly accessible �ata 
�rom supporte� pro�ects (e.g., �S��, NS�ǲ Nelson, 2022), implementing The Wild Bee 
Data Standard an� �ollo ing our propose� �igiti£ation pipeline provi�es a pat� ay 
to meeting t�ese re�uirements. 	iven t�e importance o� openly accessible �ata to 
pollinator conservation (��ess�ire et al., 2023ǲ �ousseau et al., 202Ś),  e �ope to see 
t�ese practices  i�ely a�opte� an� supporte� in perpetuity.

�
�ȱ����ȱ���ȱ����ȱ��������, �E�S��N 1.0.0Ǳ 	����N�E ��� �SE

The Wild Bee Data Standard consists o� meta�ata gui�elines an� a list o� ŝ5 �ar in 
�ore terms, or �ata ęel�s, t�at �escribe  il� bee occurrence �ata (�ppen�i¡ 1). �ll ŝ5 
terms �o not nee� to be use�ǲ t�e term list is �ivi�e� into 26 ���� terms, 22 ����������� 

https://github.com/Big-Bee-Network/Wild-Bee-Data-Standard
https://github.com/Big-Bee-Network/Wild-Bee-Data-Standard
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terms, an� 2ŝ �������� terms (�able 1). ���� terms are t�ose t�at  e argue must be 
collecte� an� provi�e�  it� all current an� �uture  il� bee occurrence �ata to ensure 
�ata �ualityǲ t�ese are liste� ęrst, �ollo e� by ����������� terms t�at s�oul� be 
provi�e� i� collecte� an� �������� terms t�at can be provi�e� i� collecte� (�evenson et 
al., 202Śc). ��e stan�ar� is inten�e� to gui�e ęel� collection an� specimen processing 
proce�ures (inclu�ing ta¡onomic verięcation), streamline �igiti£ation, an� support 
���� �ata principles. �e a�vise establis�ing ęel� collection an� specimen processing 
proce�ures  it� meta�ata gui�elines an� ���� terms in min�, t�en consi�er t�e 
����������� an� �������� terms an� c�oose to recor� t�ose relevant to e¡perimental 
goals. �iel�Ȭcollecte� �ata can t�en be �igiti£e� using one o� t�e provi�e� templates 
(�u �los et al., 2025). ��ese �igiti£e� �ata are t�en rea�y �or ta¡onomic verięcation 
an� ultimately to be ma�e openly available by uploa�ing to 	B��, a Symbiota portal, 
or anot�er  ebȬbase� �ata aggregator, portal or repository. �ata �o nloa�e� �rom 
t�ese sources  ill t�en be �ully interoperable  it� eac� ot�er.

�џђюѡіћє њђѡюёюѡю. ��en uploa�ing occurrence �ata to 	B��, Symbiota, or 
anot�er  ebȬbase� �ata aggregator, portal, or repository, �escriptive in�ormation about 
t�e �ataset, calle� meta�ata, must also be provi�e�. Meta�ata oěers important source 
in�ormation �or occurrence �atasets, promoting interpretation an� reusability by �ata 
users. �o meet 	B��Ȃs minimum meta�ata re�uirements, please provi�e t�e re�uire� 
meta�ata ęel�s liste� in �able 2  �en publis�ing  il� bee occurrence �ata. �e�uire� 
meta�ata ęel�s contain basic in�ormation about an occurrence �ataset, inclu�ing t�e 
title, �escription, an� contact in�ormation. �ecommen�e� meta�ata ęel�s inclu�e 
�ata collection met�o�s an� t�e proper citation �or use  �en  or�ing  it� a �ataset 
�o nloa�e� �rom 	B��. �rovi�ing �ig�ly �escriptive meta�ata improves �ata �uality 
an� contributes to more rigorous analyses (Bloom et al., 2021). ��en a ne  �ataset is 
publis�e� to 	B��, t�e ��� translates t�e provi�e� meta�ata into an EM�Ȭcompliant 

Table 1. �rgani£ational structure o� The Wild Bee Data Standard. The Wild Bee Data Standard contains ŝ5 
�ar in �ore terms  it�in t�ree tiers o� �ata collection an� reporting (�evenson et al., 202Śc). �it�in t�ese 
tiers, t�e terms are presente� in �ar in �ore categorical or�er. �or more in�ormation on t�ese categories 
an� t�e complete list o� �ar in �ore terms, please visit �ttpsǱȦȦ� c.t� g.orgȦtermsȦ

Tiers of data collection and reporting

Core �ecommen�e� �ptional

��ese 26 terms must 
be collecte� an� 
provi�e�.

��ese 22 terms s�oul� be provi�e� i� t�e 
in�ormation  as collecte�.

��ese 2ŝ terms can be provi�e� 
i� t�e in�ormation  as collecte�, 
�epen�ing on oneȂs ob�ective(s).

Categories of Darwin Core terms presented in The Wild Bee Data Standard

�ecor�Ȭlevel 	eneric �ata t�at mig�t apply to any type o� recor� in a �ataset.

�ccurrence �ata t�at �escribe t�e e¡istence o� an organism at a particular place at a 
particular time.

MaterialEntity �ata t�at �escribe an entity t�at can be i�entięe�, e¡ists �or some perio� o� 
time, an� consists in  �ole or in part o� p�ysical matter  �ile it e¡ists.

Event �ata t�at �escribe an action t�at occurs at some location �uring some time.
�ocation �ata t�at �escribe a spatial region or name� place.
��entięcation �ata t�at �escribe a ta¡onomic �etermination.

Taxon �ata t�at �escribe a group o� organisms.

https://dwc.tdwg.org/terms/
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meta�ata �ocument, similar to �o  it maps �ar in �ore terms (�obertson et al., 201Śǲ 
�ones et al., 2019). �or more in�ormation, please see t�e Meta�ata section o� t�e ��� 
�ser ManualǱ �ttpsǱȦȦipt.gbi�.orgȦmanualȦenȦiptȦlatestȦmanageȬresourcesǛmeta�ata. 
�e provi�e a 	B��Ȭcompliant meta�ata template  it� our  or�s�eet an�  or�boo� 
�ata stan�ar� templates (�u �los et al., 2025),  �ic� contains t�e terms liste� in �able 
2. See �roege & Maěei (2025) �or an e¡ample o� �ig�ly �escriptive meta�ata �or a  il� 
bee occurrence �ataset on 	B��.

�ublis�ing meta�ata to a Symbiota portal is similar, t�oug� t�e uploa� to Symbiota 
 ill as� �or slig�tly �iěerent meta�ata ęel�s (�ttpsǱȦȦ�ocs.symbiota.orgȦ�ollectionȏ
Managerȏ	ui�eȦe�itingȏcollectionȏmeta�ataȦǛcollectionsȬmeta�ata). �mportantly, i� 
your �ataset is publis�e� to 	B�� t�roug� a Symbiota portal, t�e relevant meta�ata 
provi�e� to Symbiota  ill also be s�are� to 	B��, meeting t�eir minimum meta�ata 
re�uirements. �� using anot�er �MS to publis� to 	B�� or publis�ing to anot�er �ata 

Table 2. Meta�ata ęel�s re�uire� or recommen�e� by 	B�� �or any publis�e� �ataset.

Field name Definition Required or 
recommended

Title The title of your dataset. Aim to provide a detailed title that will 
distinguish your dataset from others. Required

Description
A brief description of the dataset that may include where, when, and why 
the data were collected, who collected it, and what research conclusions 
the data has provided.

Required

Publishing 
organization

The organization publishing the dataset to GBIF. Organizations that have 
published wild bee occurrence data on GBIF include the USGS Bee Lab 
at the Eastern Ecological Science Center (previously the Bee Inventory 
and Monitoring Laboratory, Droege & Maffei, 2025) and the USDA-
ARS Pollinating Insects Research Unit (Ikerd, 2019; Carril et al., 2023).

Required

Type Choose from Occurrence, Taxon, or Event. Most data uploaded 
following The Wild Bee Data Standard will be of the Occurrence type. Required

License

Choose a Creative Commons License (https://creativecommons.org/
share-your-work/cclicenses/) to apply to your dataset. GBIF encourages 
publishers to adopt the least restrictive license possible from among 
three provided options: CC0 1.0, CC-BY 4.0, or CC-BY-NC 4.0.

Required

Contact(s) Name and contact information for those with knowledge of the dataset. Required

Creator(s) Name and contact information for those who created the dataset, in 
priority order. Required

Metadata 
provider(s)

Name and contact information for those who created the metadata for the 
dataset, in priority order. Required

Sampling 
methodology

Providing information about the study extent in space and time and a 
description of sampling protocol and effort promotes transparency and 
reproducibility. More details are provided in the Metadata section of 
the IPT User Manual: https://ipt.gbif.org/manual/en/ipt/latest/manage-
resources#sampling-methods

Recommended

Citation

Please provide a citation to use when citing the dataset. This citation 
can link to the dataset page on GBIF or it can link to any scientific 
publication that uses the provided data. More details are provided in the 
Metadata section of the IPT User Manual: https://ipt.gbif.org/manual/en/
ipt/latest/manage-resources#citations 

Recommended

https://ipt.gbif.org/manual/en/ipt/latest/manage-resources#metadata
https://biokic.github.io/symbiota-docs/coll_manager/metadata/
https://biokic.github.io/symbiota-docs/coll_manager/metadata/
https://creativecommons.org/share-your-work/cclicenses/
https://creativecommons.org/share-your-work/cclicenses/
https://ipt.gbif.org/manual/en/ipt/latest/manage-resources#sampling-methods
https://ipt.gbif.org/manual/en/ipt/latest/manage-resources#sampling-methods
https://ipt.gbif.org/manual/en/ipt/latest/manage-resources#citations
https://ipt.gbif.org/manual/en/ipt/latest/manage-resources#citations
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aggregator, portal, or repository, please �etermine t�eir meta�ata re�uirements an� 
prepare accor�ingly be�ore publication.

	ђћђџюѡіћє ѢћіўѢђ іёђћѡіѓіђџѠ. �ni�ue i�entięers simpli�y an� stan�ar�i£e �ata 
management an� s�aring practices. �n The Wild Bee Data Standard,  e �escribe t o types 
o� uni�ue i�entięers. Mac�ineȬrea�able i�entięers are typically computerȬgenerate�, 
long, comple¡, an� i�eally globally uni�ue. ��ey are inten�e� �or use by so�t are  �en 
s�aring, managing, or analy£ing �ata. �n e¡ample o� a mac�ineȬrea�able i�entięer 
isǱ 1e�e�0b2Ȭ��ŝeȬŚe0bȬabŞaȬ6c36ŝe622206. 
umanȬusable i�entięers are create� an� 
use� by in�ivi�uals an� organi£ations managing �ata but are not e¡pecte� to be 
uni�ue outsi�e o� a given �ataset or organi£ation. E¡amples inclu�e specimen label 
numbers, site numbers, or combinations o� site, �ate, an� location in�ormation create� 
to �istinguis� sampling events. �ar in �ore provi�es ęel�s to accommo�ate bot� 
mac�ineȬrea�able an� �umanȬusable i�entięers.

��ere is one mac�ineȬrea�able i�entięer in The Wild Bee Data StandardǱ 
dwc:occurrenceID. �n or�er to uploa� �ata to 	B��, dwc:occurrenceIDs must be 
provi�e� �or eac� recor� in a �ataset. ��ile dwc:occurrenceIDs can be create� 
automatically t�roug� t�e use o� a �MS to manage an� s�are  il� bee occurrence 
�ata,  �ic�  e elaborate on belo , t�ey  ill sometimes nee� to be create� by 
�ata provi�ers. �reating uni�ue dwc:occurrenceIDs �or eac� recor� is a critically 
important tas�. �e recogni£e t�at t�is can present a barrier to preparing occurrence 
�ata �or uploa� to 	B�� an� provi�e t�e �ollo ing gui�ance. ��ile it is acceptable �or 
dwc:occurrenceIDs to be uni�ue  it�in a �ataset,  e a�vise ma�ing t�em globally 
uni�ue i�entięers. �reating dwc:occurrenceIDs �as o�ten been �one by combining 
various cells, inclu�ing event, location, an� ta¡on i�entięers, into an i�entięer uni�ue 
 it�in t�e �ataset, but an issue  it� t�is approac� is t�at even t�ese resulting i�entięers 
may not be globally uni�ue. �s suc�,  e a�vise creating universally uni�ue i�entięers 
(����s) to serve as dwc:occurrenceIDs. ����s are 12ŞȬbit labels an� can be create� 
via � �unctions, E¡cel macros, or  ebsite applications, e¡amples o�  �ic� are provi�e� 
in �ppen�i¡ 3. �mportantly, most �MS  ill create ����Ȭbase� dwc:occurrenceIDs 
�or eac� recor� create� or uploa�e�, eliminating t�e nee� �or �ata provi�ers to create 
t�ese i�entięers on t�eir o n. �or e¡ample, �atasets uploa�e� to a Symbiota portal  ill 
�ave ����Ȭbase� dwc:occurrenceIDs create� �or eac� recor� automatically. �sing 
Symbiota or anot�er �MS to manage occurrence �ata an� s�are it to 	B�� presents an 
approac�able solution to generating ����s to serve as dwc:occurrenceIDs �or eac� 
recor� in an occurrence �ataset. �e reiterate t�at uni�ue dwc:occurrenceIDs �or eac� 
recor� in an occurrence �ataset are re�uire� �or publication to 	B��.

�emember t�at dwc:occurrenceIDs are long an� comple¡ �or mac�ine rea�ability, 
not �uman usability. 	B�� an� ot�er �ata management an� analysis systems use 
dwc:occurrenceIDs to �eep trac� o� eac� recor� in an occurrence �ataset. ��en a �ataset 
is mo�ięe� an� reuploa�e�, t�e dwc:occurrenceIDs can be matc�e� to up�ate t�e 
mo�ięe� recor�s. 	B�� �as practices in place to monitor c�anges in dwc:occurrenceIDs 
an� notięes publis�ers i� it �etects ne  dwc:occurrenceIDs �or e¡isting �atasets 
(�ttpsǱȦȦ�ataȬblog.gbi�.orgȦpostȦimproveȬi�entięerȬstabilityȦ). Managing �ata t�roug� 
Symbiota or ot�er �MS ma�es mo�ięcation o� dwc:occurrenceIDs e¡tremely �iĜcult, 
generally avoi�ing t�e same recor� en�ing up  it� multiple dwc:occurrenceIDs. �o 
prepare �o nloa�e� �ata �or analyses, dwc:occurrenceIDs can be use� to ęlter out 
�uplicates in cases  �ere �ata may �ave been �o nloa�e� �rom multiple sources, 
suc� as 	B�� or a Symbiota portal. 

https://data-blog.gbif.org/post/improve-identifier-stability/
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umanȬusable i�entięers are important in i�enti�ying a specimen or ęel� site 
 it�in a �ataset, as in t�e terms dwc:catalogNumber an� dwc:fieldNumber,  �ic� 
i�enti�y a specimen in a collection an� a ęel� site  �ere occurrence �ata  ere collecte�. 
�e �escribe t�e use o� ot�er �umanȬusable i�entięers in The Wild Bee Data Standard to 
�elp organi£e occurrence �ata internally  it�in sprea�s�eet  or�boo�s or relational 
�atabases. ��ese i�entięers inclu�e dwc:eventID to i�enti�y a uni�ue sampling event, 
dwc:locationID to i�enti�y a uni�ue sampling site location, an� dwc:taxonID to 
i�enti�y a uni�ue ta¡on name. ��e  or�boo� template provi�e�  it� The Wild Bee Data 
Standard uses t�ese i�entięers to separate sampling event in�ormation, site location 
in�ormation, an� species i�entięcation in�ormation �rom t�e occurrence in�ormation 
o� t�e  il� bee specimen or observation (�u �los et al., 2025). �rovi�ing t�e �umanȬ
usable i�entięers in t�e �ar in �ore arc�ive  �en uploa�ing coul� ai� �ata users 
in interpretation o� t�e �ataset an� provi�e anot�er  ay to remove �uplicate recor�s 
 �en preparing �o nloa�e� �ata �or analyses.

�t�er uni�ue i�entięers mentione� in The Wild Bee Data Standard are connecte� 
to t�e places or people associate�  it� t�e occurrence �ata. ��e ��s use� in t�e 
terms dwc:institutionID an� dwc:collectionID are generate� by people  or�ing at 
t�e institution �ousing t�e �ata or t�e specimen collection. ��ese can be cataloge� 
in t�e 	lobal �egistry o� Scientięc �ollections (�ttpsǱȦȦ   .gbi�.orgȦgrscicoll), 
t�oug� t�ey can be ot�er i�entięers. ��e ��s use� in t�e terms dwc:recordedByID 
an� dwc:identifiedByID are create� by t�e people �oing t�e �ata collection an� 
i�entięcation. �ypically, t�ese  ill be ����� i�s, t�oug� t�ey can be ot�er uni�ue 
i�entięers. �e recommen� t�ese terms to connect an� properly cre�it relevant places 
an� personnel  it� �oste� or �an�le� occurrence �ata.

�Ѡіћє ѐќћѡџќљљђё ѣќѐюяѢљюџіђѠ. Some o� t�e terms inclu�e� in The Wild Bee 
Data Standard �ave controlle� vocabularies, or an allo able list o� entries. �ontrolle� 
vocabularies �elp stan�ar�i£e large amounts o� �ata �erive� �rom �iěerent sources 
by allo ing all users to glean t�e same in�ormation across multiple �atasets. 
��is ma�es t�e �ata more interoperable. �erms in The Wild Bee Data Standard  it� 
controlle� vocabularies inclu�eǱ dwc:basisOfRecord, dwc:occurrenceStatus, 
dwc:samplingProtocol, dwc:sampleSizeUnit, dwc:stateProvince, dwc:disposition, 
dwc:identificationQualifier, dwc:sex, dwc:caste, dwc:lifeStage, dwc:vitality, 
dwc:behavior, dwc:habitat, dwc:organismQuantityType, dwc:associatedTaxa, 
an� dwc:dynamicProperties. �urt�er, dwc:samplingProtocol, dwc:associatedTaxa, 
dwc:associatedOccurrences, dwc:georeferenceRemarks, dwc:dynamicProperties, 
an� dwc:habitat are or can be reporte� using �eyǱvalue pairs to �ormat t�e comple¡ 
in�ormation  it�in. �n a �eyǱvalue pair, t�e �ey is t�e type o� in�ormation being 
provi�e�, an� t�e value is t�e actual in�ormation. Multiple �eyǱvalue pairs can be 
reporte� in a single term. �ll terms  it� controlle� vocabularies inclu�e a controlle� 
vocabulary list o� all allo able entries, an�  �en applicable, t�e use o� �eyǱvalue pairs 
is t�oroug�ly �escribe� �or relevant terms.

�ќљљќѤіћє Ѡѡюћёюџё ѡђњѝљюѡђѠ. �o ai� in t�e a�option an� publication o� �ata 
�ollo ing The Wild Bee Data Standard,  e provi�e t o templates �or entering compliant 
�ata into a computer (10.52Ş1Ȧ£eno�o.1Ś1ŞŝŞ61ǲ �u �los et al., 2025). Bot� templates 
contain �escriptive in�ormation an� instructions �or use in a �E��ME tab, a meta�ata 
tab t�at can be use� to populate meta�ata  �en publis�ing online, an� a �ullȬterm list 

https://www.gbif.org/grscicoll
https://doi.org/10.5281/zenodo.14187861
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 it� �eęnitions an� lin�s to t�eir �ar in �ore  ebpage. �ata �ollo ing t�e �ar in 
�ore stan�ar� are presente� in a single  or�s�eet  it� eac� � � term liste� as a 
column �ea�ing. ��ere�ore,  e provi�e a single  or�s�eet template t�at �emonstrates 
t�e use o� all terms in The Wild Bee Data Standard,  it� ���� terms in bol�. �t minimum, 
all ���� terms must be provi�e�. ��e template can be mo�ięe� as nee�e� to provi�e 
a��itional �ata.

�e also provi�e a  or�boo� template as an option �or t�ose  �o use multiple 
sprea�s�eets in a  or�boo� or a relational �atabase to manage t�eir �ata. �e urge 
caution  it� t�e  or�boo� template an� only a�vise using it i� your �ata management 
sc�eme �ollo s its �ormat. ��e  or�boo� template represents one o� multiple possible 
arc�itectures �or a �atabase o�  il� bee occurrence �ata, a manyȬtoȬone �atabase 
 it� occurrence in�ormation as t�e primary table. ��e  or�boo� template contains 
an occurrence  or�s�eet, an event  or�s�eet, a location  or�s�eet, an� a ta¡on 
 or�s�eet. �ll relevant terms are provi�e�  it�in t�eir respective  or�s�eets,  it� 
���� terms in bol�. �t minimum, all ���� terms must be provi�e�. ��e  or�boo� 
template uses t�ree �umanȬrea�able uni�ue i�entięers to connect t�e  or�s�eets 
toget�erǱ dwc:eventID, dwc:locationID, an� dwc:taxonID. Since uploa�ing to  eb 
portals �oes not support multiple tables, t�e  or�boo� template t�en concatenates all 
s�eets to generate a large single  or�s�eet suitable �or uploa�ing to 	B��, Symbiota, 
or anot�er  ebȬbase� �ata aggregator, portal, or repository.

�e provi�e e¡ample �ata entries in bot� templates t�at �escribe �o  �ata 
are recor�e� �or t�e case stu�ies presente� in t�e protocols �evelope� by t�e Bee 
Monitoring ��N (�ariveau et al., 202Śǲ �evenson et al., 202Śbǲ �àpe£Ȭ�ribe et al., 202Śǲ 
�tto et al., 202Śǲ Strange et al., 202Ś), an� provi�e scenarios �ere.

E��M��ES �� �M��EMEN��N	 �
�ȱ����ȱ���ȱ����ȱ��������

�ќљљђѐѡіћє ѐќњњѢћіѡѦȬљђѣђљ яђђ ёюѡю ђѥюњѝљђѠ. �o �emonstrate �o  t�e 
stan�ar� can be use� to collect community level bee �ata, t�ree case stu�ies are 
presente� in �evenson et al. (202Śb). �ur  or�s�eet an�  or�boo� template e¡amples 
(�u �los et al., 2025) report �ata collecte� in t�e �ollo ing scenarios,  it� �ull �etails 
�or eac� provi�e� in �evenson et al. (202Śb). ��e �ollo ing case stu�ies �escribe 
several �iěerent bee �ata collection scenarios an� t�e associate� �ar in �ore terms 
t�at  oul� be use� to recor� eac� piece o� �ataǱ

�ase Stu�y �. �n �nventory

� o entries are provi�e� �ere, one �or a bee caug�t in a bo l trap an� one 
�or a bee caug�t  it� a �an� net. ��e ęrst entry �escribes a bee collecte� by �iel� 
Scientist (dwc:recordedBy) in a bo l trap (dwc:samplingProtocol) at site 12 
(dwc:fieldNumber, dwc:locationID) on �uly 12, 2009 (dwc:eventDate, dwc:year, 
dwc:month, dwc:day) at ŚǱ00 pm (dwc:eventTime). ��e bee is later i�entięe� as Aga-
��������ȱ��¡���� �resson, 1Şŝ2 (dwc:scientificName, dwc:genus, dwc:specificEpithet, 
dwc:scientificNameAuthorship) by Bee �a¡onomist (dwc:identifiedBy). �urt�er, 
Bee �a¡onomist provi�e� citations �or t�e literature use� to ma�e t�is i�entięcation 
(dwc:namePublishedIn, dwc:identificationReferences). ��e secon� entry �escribes 
a bee collecte� by �iel� Scientist (dwc:recordedBy) in a net (dwc:samplingProtocol) 
 �ile �oraging on �����ȱ�����Ě���� (dwc:associatedTaxa) at site 6 (dwc:fieldNumber, 
dwc:locationID) on �ugust 23, 2009 (dwc:eventDate, dwc:year, dwc:month, 
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dwc:day) at 1Ǳ20 pm (dwc:eventTime). ��is bee is later i�entięe� as ������ȱ ��-
�������� �resson, 1ŞŝŚ (dwc:scientificName, dwc:genus, dwc:specificEpithet, 
dwc:scientificNameAuthorship) by Bee �a¡onomist (dwc:identifiedBy). �urt�er, 
Bee �a¡onomist provi�e� citations �or t�e literature use� to ma�e t�is i�entięcation 
(dwc:namePublishedIn, dwc:identificationReferences). �or bot� entries, site coorȬ
�inates are ta�en �rom 	oogle Maps (dwc:decimalLatitude, dwc:decimalLongitude, 
dwc:georeferenceRemarks) an� reporte� to si¡ �ecimal places (dwc:coordinateUnc
ertaintyInMeters, dwc:coordinatePrecision). ��e researc�ers s�are t�eir �ata un�er 
public �omain (dwc:license, dwc:rightsHolder). 

�ase Stu�y ��. � Survey

� o entries are provi�e� �ere, one �or a bee caug�t in a bo l trap an� one �or a 
bee caug�t  it� a �an� net. ��e ęrst entry �escribes a bee collecte� by �iel� Scientist 
(dwc:recordedBy) in a bo l trap (dwc:samplingProtocol) at site Ş� (dwc:fieldNumber, 
dwc:locationID) on May 6, 201ŝ (dwc:eventDate, dwc:year, dwc:month, dwc:day) 
a�ter a 2ŚȬ�our �eployment (dwc:eventDate). ��e bee is later i�entięe� as 
������������ȱ c�.ȱ �������� (dwc:scientificName, dwc:genus, dwc:specificEpithet, 
dwc:verbatimIdentification, dwc:identificationQualifier, dwc:taxonRank) by Bee 
�a¡onomist (dwc:identifiedBy). �urt�er, Bee �a¡onomist provi�e� a citation �or t�e 
nomenclatural revision use� to ma�e t�is i�entięcation (dwc:nameAccordingTo). ��e 
secon� entry �escribes a bee collecte� by �iel� Scientist (dwc:recordedBy) in a net 
(dwc:samplingProtocol)  �ile �oraging on �������ȱ ę������� (dwc:associatedTaxa) 
at site Ş� (dwc:fieldNumber, dwc:locationID) on May 6, 201ŝ (dwc:eventDate, 
dwc:year, dwc:month, dwc:day) bet een 10ǱŚ0 an� 10Ǳ50 am (dwc:eventTime). ��is 
bee is later i�entięe� as �����ȱ��������ȱsubsp. lignaria (dwc:scientificName, dwc:genus, 
dwc:specificEpithet, dwc:infraspecificEpithet) by Bee �a¡onomist (dwc:identifiedBy). 
�or bot� entries, site coor�inates are ta�en �rom 	oogle Maps (dwc:decimalLatitude, 
dwc:decimalLongitude, dwc:georeferenceRemarks) an� reporte� to si¡ �ecimal 
places (dwc:coordinateUncertaintyInMeters, dwc:coordinatePrecision). ��e 
researc�ers s�are t�eir �ata un�er a ��ȬB� license (dwc:license, dwc:rightsHolder).

�ase Stu�y ���. � Monitoring �rogram

��ree entries are provi�e� �ere �or t�ree specimens o� t�e same species collecte� 
by �iel� Scientist (dwc:recordedBy) in a bo l trap (dwc:samplingProtocol) at site 
Ś (dwc:fieldNumber, dwc:locationID) on September 13, 2021 (dwc:eventDate, 
dwc:year, dwc:month, dwc:day) a�ter a 2ŚȬ�our �eployment (dwc:eventDate). ��ese 
bees are all later i�entięe� as ���������ȱ �������� (dwc:scientificName, dwc:genus, 
dwc:specificEpithet) by Bee �a¡onomist (dwc:identifiedBy). �or all entries, 
site coor�inates are ta�en �rom a 	�S unit an� reporte� to �our �ecimal places 
(dwc:decimalLatitude, dwc:decimalLongitude, dwc:coordinateUncertaintyInMete
rs, dwc:coordinatePrecision). ��e researc�ers s�are t�eir �ata un�er public �omain 
(dwc:license, dwc:rightsHolder).

�ѐѐѢѝюћѐѦ ќѓ ѓќѐюљ яђђ ѠѝђѐіђѠ ђѥюњѝљђ. �o �emonstrate �o  t�e stan�ar� can 
be use� in monitoring �or occupancy o� �ocal species,  e provi�e an e¡ample aligne� 
 it� t�e ������ȱ�Ĝ��� monitoring �rame or� �escribe� in �tto et al. (202Ś). Steps 3–5 
o� t�is �rame or� are �irectly applicable to t�e use o� The Wild Bee Data Standard. �ur 
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 or�s�eet an�  or�boo� template e¡amples (�u �los et al., 2025) report �etails o� 
t�e sampling sc�eme create� in Step 3 o� t�e �rame or�, inclu�ing sampling unit si£e 
(dwc:samplingEffort), �ate sample� (dwc:eventDate, dwc:year, dwc:month, dwc:day), 
time o� �ay sample� (dwc:eventTime), amount o� time sample� (dwc:samplingEffort), 
observer e¡perience (dwc:eventRemarks), lan� cover type sample� (dwc:habitat), 
caste (dwc:caste), an� p�oto vouc�er meta�ata (dwc:associatedMedia). ��e template 
e¡amples also report �etails associate�  it� t�e ęel� sampling met�o�s �escribe� in Step 
Ś o� t�e �rame or�, inclu�ing �etections an� nonȬ�etections (dwc:occurrenceStatus) 
an�  eat�er con�itions (dwc:dynamicProperties). ��e template e¡amples report �ata 
collecte� in t�e �ollo ing scenario,  �ic� represents one collection eventǱ

��ree sites (dwc:fieldNumber, dwc:locationID) in t�e St. �aul, Minnesota area 
are sample� in early �ugust 2023 (dwc:eventDate, dwc:year, dwc:month, dwc:day). 
��e e¡act coor�inates �or t�ese sites are mas�e�, as �ǯȱ �Ĝ��� is an en�angere� 
species (dwc:decimalLatitude, dwc:decimalLongitude, dwc:informationWithheld). 
�s �etermine� by remotely sense� �ata, t o sites are in urban areas, an� one is in 
grasslan� (dwc:habitat). �isual sampling (dwc:samplingProtocol) is con�ucte� in t�e 
�aytime �or 30 minutes by a single observer, reporte� in personȬ�ours (dwc:eventTime, 
dwc:samplingEffort). �eat�er con�itions are reporte� be�ore eac� sampling event 
(dwc:dynamicProperties). �ata are recor�e� �or eac� sampling event even i� B. 
�Ĝ���  as not �etecte� (dwc:eventID, dwc:occurrenceID). �ǯȱ �Ĝ��� is �etecte� at 
one site an� is not �etecte� at t o sites (dwc:occurrenceStatus, dwc:scientificName, 
dwc:genus, dwc:specificEpithet). �t t�e sites  �ere �ǯȱ �Ĝ���  as not �etecte�, 
dwc:individualCount is reporte� as £ero. �t t�e site  �ere �ǯȱ�Ĝ���  as �etecte�, t�ree 
 or�ers (dwc:individualCount, dwc:caste)  ere observe� �oraging on �������ȱ ����ȱ
(dwc:associatedTaxa) an� one �rone (dwc:individualCount, dwc:caste)  as observe� 
�oraging on ����������ȱ ��������� (dwc:associatedTaxa). � o p�oto vouc�ers are 
capture�ǲ one o� a  or�er �oraging on S. alba an� one o� t�e �rone �oraging on E. 
���������ǯȱ���s �or bot� vouc�ers are s�are� on iNaturalist (dwc:associatedMedia). 
��e researc�ers s�are t�eir observation �ata in t�e public �omain (dwc:license). 

�o comply  it� t�e �rame or�, t�ese surveys must be repeate� at regular intervals 
t�roug�out a �eęne� sampling season. �ata collection an� recor�ing began �or t�is 
season on �une 15, an�  ill continue until September 15. ��e goal is to complete si¡ 
30Ȭminute surveys at eac� sampling unit over t�e sampling season.  ��eally, surveys 
ta�e place �uring multiple sampling unit visits, space� roug�ly t o  ee�s apart. � 
single sampling visit may inclu�e one or multiple observers an� eac� observer s�oul� 
be treate� as an in�epen�ent survey. ��en multiple observers are use�, survey 
in�ormation �or eac� observer s�oul� be recor�e� separately.  �ll prece�ing an� 
subse�uent surveys  ill be recor�e� an� reporte� as �emonstrate� �ere.

�ќљљђѐѡіћє ёюѡю ќћ яђђȬѓљќѤђџ іћѡђџюѐѡіќћ ђѥюњѝљђѠ. �o �emonstrate �o  
t�e stan�ar� can be use� to collect beeȬĚo er interaction �ata, t o case stu�ies are 
presente� in �ariveau et al. (202Ś). �ur  or�s�eet an�  or�boo� template e¡amples 
(�u �los et al., 2025) report �ata collecte� in t�e �ollo ing scenarios,  it� �ull �etails 
�or eac� provi�e� in �ariveau et al. (202Ś)Ǳ

�ase Stu�y �. �n �nventory �or a 	overnment �gency

�our entries are provi�e� �ere, t o �or nonȬbumble bees t�at  ere let�ally collecte� 
an� t o �or bumble bees t�at  ere capture�, coole�, p�otograp�e�, an� release�. 
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��e bees  ere sample� at Site 6 (dwc:fieldNumber), a �ry prairie (dwc:habitat), on 
�uly 2ŝ, 2023 (dwc:eventDate), �uring t�e morning sampling perio� o� t�e inventory 
(dwc:eventID). ��ere is a single collector, �gency �ec�nician, (dwc:recordedBy, 
dwc:sampleSizeValue, dwc:SampleSizeUnit)  al�ing t�e Ś00 ¡ 2 m mean�ering 
transect (dwc:samplingEffort) �or a 1Ȭ�our sampling �uration (dwc:samplingEffort). 
�or eac� bee collecte�, t�e plant species it  as caug�t on an� t�e nature o� t�e 
interaction is recor�e� (dwc:associatedTaxa). ��e timer is stoppe�  �en �an�ling bees, 
t�ere�ore t�e total event time is reporte� as 1 �our an� 50 minutes (dwc:EventTime). 
�ne nonȬbumble bee  as collecte� on a plant t�at  as later p�otograp�e� as 
t�e representative vouc�er �or t�at plant species (dwc:associatedOccurrences). 
��e time t�e bumble bees spent in t�e cooler be�ore being p�otograp�e�  as 
recor�e� (dwc:preparations). Site coor�inates  ere obtaine�  it� a �an��el� 	�S 
(dwc:decimalLatitude, dwc:decimalLongitude, dwc:georeferenceRemarks) an� 
reporte� to �our �ecimal places, �or an accuracy o� 5 m (dwc:coordinateUncertaint
yInMeters). ��e nonȬbumble bees  ere later i�entięe� as ������������ȱ������������ 
an� ����������ȱ ����������� (dwc:scientificName, dwc:genus, dwc:specificEpithet) 
by Bee �a¡onomist (dwc:identifiedBy). ��e specimens  ere t�en accessione� at 
�ocal Museum (dwc:collectionCode). Specimen �ata  ere reporte� un�er a ��ȬB� 
license (dwc:license). ��e bumble bee p�oto vouc�ers  ere poste� to iNaturalist 
(dwc:associatedMedia). ��ey  ere i�entięe� in t�e ęel� by �gency �ec�nician 
(dwc:identifiedBy) as ������ȱ��������� an� ������ȱ����������� (dwc:scientificName, 
dwc:genus, dwc:specificEpithet). ��e bee p�oto vouc�ers  ere s�are� un�er public 
�omain (dwc:license). 

�ase Stu�y ��. Monitoring to �etermine Eěects o� �rescribe� �ire

��ree entries are provi�e� �ere, t o �rom a burne� site an� one �rom an unȬ
burne� site. ��ese t o sites (dwc:fieldNumber)  ere sample� on t�e same �ay (May 
21, 2019ǲ dwc:eventDate) �uring t�e a�ternoon sampling perio� (dwc:eventTime), but 
by �iěerent teams o� t o tec�nicians (dwc:sampleSizeValue, dwc:sampleSizeUnit, 
dwc:recordedBy). �t eac� site, t�e tec�nicians  al�e� along a 200 m mean�erȬ
ing transect, collecting bees on 1 m o� eit�er si�e o� t�e center o� t�e transect 
(dwc:samplingEffort), �or a sampling �uration o� 10 minutes, reporte� in �ecimals 
o� personȬ�ours (dwc:samplingEffort). ��e timer is stoppe�  �en �an�ling bees, so 
dwc:eventTime is longer t�an 30 minutes. �or eac� bee collecte�, t�e plant species it 
 as caug�t on an� t�e nature o� t�e interaction  as recor�e� (dwc:associatedTaxa). 
�ne bee  as collecte� on a plant t�at  as later p�otograp�e� as t�e representaȬ
tive vouc�er �or t�at plant species (dwc:associatedOccurrences). Site coor�inates 
 ere conęrme� in 	oogle Maps (dwc:decimalLatitude, dwc:decimalLongitude, 
dwc:georeferenceRemarks) an� reporte� to si¡ �ecimal places, �or an accuracy o� 0.1 
m (dwc:coordinateUncertaintyInMeters). ��e bees at t�e burne� site  ere later i�enȬ
tięe� as ������������ȱ ������ an� �������ȱ ��������¡ (dwc:scientificName, dwc:genus, 
dwc:specificEpithet) by Bee �a¡onomist (dwc:identifiedBy). ��e bee collecte� at t�e 
burne� site  as i�entięe� in t�e ęel� by Stu�ent �ec�nician (dwc:identifiedBy) as 
������ȱ ��������� (dwc:scientificName, dwc:genus, dwc:specificEpithet). ��e speciȬ
mens  ere accessione� into t�e �ost universityȂs invertebrate £oology collection 
(dwc:collectionCode). ��e �ata  ere s�are� un�er public �omain (dwc:license). ��is 
scenario  as �evelope� using locations, �abitats, an� species �oun� in �lys�en et al. 
(2022).
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���EN��� 1
The Wild Bee Data Standard, version 1.0.0Ǳ �ist o� �erms

��is appen�i¡ presents t�e complete term list �or The Wild Bee Data Standard, 
�esigne� to ensure consistent collection an� s�aring o�  il� bee occurrence �ata. ��e 
stan�ar� inclu�es ŝ5 �ar in �ore terms, organi£e� into 26 core, 22 recommen�e�, 
an� 2ŝ optional ęel�s (see �able 1). Eac� entry provi�es a �eęnition, rationale, usage 
instructions, an� e¡amples,  it� controlle� vocabularies  �ere appropriate. �in�s to 
t�e �ar in �ore re�erence gui�e an� alignment  it� Bee Monitoring ��N protocols 
are also provi�e�. �n e¡ample o� t�e term entry �ormat is as �ollo sǱ
�ђџњ ћюњђǱ �erm name in bol�.
�ђѓіћіѡіќћǱ ��at in�ormation t�e term �escribes.
�юѡіќћюљђǱ �eason �or using t�e term to �escribe  il� bee occurrences.
�ђўѢіџђњђћѡǱ �ne o� t�e �ollo ing t�ree categories (�able 1)Ǳ

����Ǳ ��ese terms must be collecte� an� provi�e�.
�����������Ǳ ��ese terms s�oul� be provi�e� i� t�e in�ormation  as collecte�.
��������Ǳ ��ese terms can be provi�e� i� t�e in�ormation  as collecte�.


ќѤ ѡќ ѢѠђǱ �nstructions �or using t�e term to align  it� The Wild Bee Data Standard.
�ќћѡџќљљђё ѣќѐюяѢљюџѦ љіѠѡǱ ��e list o� allo able entries �or terms  it� a controlle� 

vocabulary. 
EѥюњѝљђƐѠƑǱ �ractical e¡ample(s) o� te¡t t�at  oul� be entere� into a ęel� �or t�at 

term.
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ Most terms are relevant to all Bee Monitoring ��N protocolsǱ 

�ariveau et al. (202Ś), �evenson et al. (202Śb), �àpe£Ȭ�ribe et al., (202Ś), �tto et al. 
(202Ś), an� Strange et al. (202Ś).

�ќџ њќџђ ёђѡюіљǱ �in� to t�e term entry in t�e �ar in �ore �uic� re�erence gui�e 
(�ttpsǱȦȦ� c.t� g.orgȦtermsȦ). 

�erm �ist �n�e¡

���� (26 terms)

�ђѐќџёȬљђѣђљǱ institution�o�e, basis���ecor�, in�ormation�it��el�
�ѐѐѢџџђћѐђǱ occurrence��, catalogNumber, recor�e�By, in�ivi�ual�ount, 

occurrenceStatus
EѣђћѡǱ event�ate, event�ime, year, mont�, �ay, sampling�rotocol, sampleSi£e�alue, 

sampleSi£e�nit, samplingEěort
�ќѐюѡіќћǱ country, state�rovince, �ecimal�atitu�e, �ecimal�ongitu�e, 

coor�inate�ncertainty�nMeters
�ёђћѡіѓіѐюѡіќћǱ i�entięe�By
�юѥќћǱ scientięcName, genus, specięcEpit�et
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����������� (22 terms)

�ђѐќџёȬљђѣђљǱ license, institution��, collection��, collection�o�e,
�ѐѐѢџџђћѐђǱ recor�e�By��, se¡, associate��a¡a
MюѡђџіюљEћѡіѡѦǱ �isposition
EѣђћѡǱ event��, event�emar�s
�ќѐюѡіќћǱ location��, geo�etic�atum
�ёђћѡіѓіѐюѡіќћǱ verbatim��entięcation, i�entięcation�ualięer, i�entięe�By��, 

�ate��entięe�, i�entięcation�e�erences
�юѥќћǱ ta¡on��, name�ccor�ing�o, �amily, in�raspecięcEpit�et, 

scientięcName�ut�ors�ip

�������� (2ŝ terms)

�ђѐќџёȬљђѣђљǱ rig�ts
ol�er, �ynamic�roperties
�ѐѐѢџџђћѐђǱ li�eStage, caste, be�avior, vitality, associate�Me�ia, 

associate��ccurrences, occurrence�emar�s
MюѡђџіюљEћѡіѡѦǱ preparations, associate�Se�uences, materialEntity�emar�s
EѣђћѡǱ ęel�Number, �abitat
�ќѐюѡіќћǱ county, locality, verbatimElevation, coor�inate�recision, geore�erence�By, 

geore�erence�emar�s
�ёђћѡіѓіѐюѡіќћǱ typeStatus, i�entięcation�emar�s
�юѥќћǱ name�ublis�e��n, tribe, subgenus, ta¡on�an�, vernacularName

Core Terms

Record-level

�ђџњ ћюњђǱ institutionCode
�ђѓіћіѡіќћǱ ��e name (or acronym) in use by t�e institution or organi£ation �aving 

custo�y o� t�e ob�ect(s) or in�ormation re�erre� to in t�e recor�.
�юѡіќћюљђǱ �n�icates t�e institution t�at �ol�s or curates t�e specimen or observation 

recor�,  �ic� may lea� to a point o� contact �or more in�ormation about an 
occurrence.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �rovi�e a name or acronym �or t�e institution or organi£ation t�at 

�ouses t�e specimen or coor�inate� t�e observation. �� t�e institution or 
organi£ation is registere� in t�e 	lobal �egistry o� Scientięc �ollections (�ttpsǱȦȦ
scientięcȬcollections.gbi�.orgȦ), please use t�e co�e liste� t�ere. �or lab collections 
manage� inȬ�ouse, please provi�e t�e name o� t�e lab.

EѥюњѝљђѠǱ �S��Ȭ��S, �N
�, iNaturalist, �MN
, �oo�ar� �ab
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱinstitution�o�e 

�ђџњ ћюњђǱ basisOfRecord 

https://dwc.tdwg.org/terms/#dwc:institutionCode
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�ђѓіћіѡіќћǱ ��e specięc nature o� t�e �ata recor�. 
�юѡіќћюљђǱ ��is term is ��������ȱ���ȱ�����������ȱ��ȱ	���ǯȱ��is term �escribes t�e type 

o� occurrence recor� to in�icate  �et�er it inclu�es a specimen, an observation, 
tissue material, or is gat�ere� �rom t�e literature. ��is is essential conte¡t �or 
interpretation.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. The Wild Bee Data Standard 

�ollo s t�e 	B�� vocabulary �or t�e basis o� recor�. 
● �ontrolle� vocabulary list �or dwc:basisOfRecordǱ

○ �reserve�Specimen, to �escribe labele�  il� bee specimens preserve� on 
pins or in vials.

○ 
uman�bservation, to �escribe  il� bees observe� in t�e ęel� an� 
capture� in p�otograp�s ta�en in person  �en using nonȬlet�al 
sampling met�o�s. 

○ Mac�ine�bservation, to �escribe  il� bees capture� in p�otograp�s 
ta�en via camera trap  �en using nonȬlet�al sampling met�o�s.

○ MaterialEntity, ta�en �rom t�e �ar in �ore vocabulary �or 
dwc:basisOfRecord to �escribe genetic or pat�ogen material.

○ Mac�ine�itation, to �escribe occurrences gat�ere� �rom publis�e� 
literature.

EѥюњѝљђѠǱ �reserve�Specimen, 
uman�bservation
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱbasis���ecor� 
�ttpsǱȦȦ�ocs.gbi�.orgȦcourseȬ�ataȬuseȦenȦbasisȬo�Ȭrecor�.�tml 

�ђџњ ћюњђǱ informationWithheld 
�ђѓіћіѡіќћǱ ���itional in�ormation t�at e¡ists, but t�at �as not been s�are� in t�e 

given recor�.
�юѡіќћюљђǱ �� any core in�ormation is not s�are�, t�e type o� in�ormation an� t�e 

rationale �or not s�aring it must be provi�e�. �n particular, i� t�e e¡act location o� 
t�e recor� is mas�e�, t�is cell must in�icate  �at in�ormation �as been omitte� 
or c�ange�, an� �escribe  �y mas�ing occurre�.

�ђўѢіџђњђћѡǱ �ore, i� applicable (see rationale).

ќѤ ѡќ ѢѠђǱ ��is is a te¡tȬbase� term t�at allo s any  or�Ȭbase� entry.
EѥюњѝљђѠǱ 

● E¡act location remove� to mas� �or en�angere�Ȧt�reatene�Ȧrare bee or �ost 
plant species or o ing to private lan� o ners�ip.

● �ecimal latitu�eȦlongitu�e roun�e� to obscure e¡act location because it is 
private lan�.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱin�ormation�it��el� 

Occurrence

�ђџњ ћюњђǱ occurrenceID 
�ђѓіћіѡіќћǱ � uni�ue i�entięer �or t�e occurrence.
�юѡіќћюљђǱ ��is term is ��������ȱ���ȱ�����������ȱ��ȱ	���ǯȱ�lease see t�e section 

ȃ	enerating uni�ue i�entięers.Ȅ

https://dwc.tdwg.org/terms/#dwc:basisOfRecord
https://docs.gbif.org/course-data-use/en/basis-of-record.html
https://dwc.tdwg.org/terms/#dwc:informationWithheld


�ќѢџћюљ of MђљіѡѡќљќєѦ2Ş No. 123

EARLY VIEW ARTICLE

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �e a�vise creating universally uni�ue i�entięers, or ����s, to serve 

as dwc:occurrenceIDs. ��ese can be create� using � pac�ages, E¡cel macros, or 
 ebsite applications, e¡amples o�  �ic� are provi�e� in �ppen�i¡ 3. ��ile 	B�� 
 ill not generate t�ese �or you, consi�er t�at uploa�ing to a �MS automatically 
creates dwc:occurrenceIDs �or eac� recor�. �lease see t�e section ȃ	enerating 
uni�ue i�entięersȄ �or more �etails. 

EѥюњѝљђǱ Ş�13�95ŞȬ10�aȬŚ90aȬŞc32Ȭ593Şbe9�203ŝ 
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱoccurrence��
�ttpsǱȦȦ   .gbi�.orgȦ�ataȬ�ualityȬre�uirementsȬoccurrencesǛ�c�ccurrence�� 

�ђџњ ћюњђǱ catalogNumber
�ђѓіћіѡіќћǱ � uni�ue i�entięer  it�in a �ataset or collection.
�юѡіќћюљђǱ ��ysical specimens accessione� into a collection  ill �ave a uni�ue �� 

assigne� to t�emǲ t�at number gets reporte� t�roug� dwc:catalogNumber to 
re�erence bac� to t�e original �ataset. 

�ђўѢіџђњђћѡǱ �ore, i� applicable (see rationale).

ќѤ ѡќ ѢѠђǱ �se dwc:catalogNumber to s�are t�e uni�ue �� o� a recor� or specimen 

in an original �ataset or collection. �o improve uni�ueness, �umanȬrea�ability, 
an� mac�ine interpretation in large, multiȬinstitution �atasets, please inclu�e a 
suĜcient amount o� bot� letters an� numbers  �en creating t�ese ��s.

EѥюњѝљђѠǱ BBS�3192Ş3, �MN
 �B� Ş23Ś1, �N
Ȭ150Ş61
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦlistȦǛ� cȏcatalogNumber 

�ђџњ ћюњђǱ recordedBy 
�ђѓіћіѡіќћǱ � list o� names o� people, groups, or organi£ations responsible �or 

recor�ing t�e original occurrence. ��is is a synonym o� ȃ�ollector.Ȅ
�юѡіќћюљђǱ �rovi�ing t�e names o� t�e collector or observer creates a potential point 

o� contact �or more in�ormation regar�ing an occurrence.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �se �ull names (�irst ǽMi��le �nitial, i� provi�e�Ǿ �ast)  �enever 

possible. ��en multiple collectors are  or�ing simultaneously, list t�e 
specimens collecte� by eac� collector in�ivi�ually. �� t�at is not possible, t�e 
primary collector or observer s�oul� be liste� ęrst. Separate t�e values in a list 
 it� space vertical bar space ( ȩ )ǲ t�is separator is use� t�roug�out t�e �ar in 
�ore stan�ar� to concatenate multiple entries in a cell. �lease be sure to recor� 
t�e number o� collectors in dwc:samplingEffort.

EѥюњѝљђѠǱ 
● �or one collectorǱ

○ �ran� �. �ar�er
● �or more t�an one collectorǱ

○ �livia �. Messinger ȩ �erry �. 	ris ol�
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱrecor�e�By 

https://dwc.tdwg.org/terms/#dwc:occurrenceID
https://www.gbif.org/data-quality-requirements-occurrences#dcOccurrenceID
https://dwc.tdwg.org/list/#dwc_catalogNumber
https://dwc.tdwg.org/terms/#dwc:recordedBy
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�ђџњ ћюњђǱ individualCount
�ђѓіћіѡіќћǱ ��e number o� in�ivi�ual organisms present at t�e time o� t�e 

occurrence.
�юѡіќћюљђǱ Most recor�s o�  il� bee occurrences represent one bee. ��is in�icates 

a �etection o� a bee, but it is important in many cases to also in�icate nonȬ
�etections o� �ocal bee species, represente� as £eros. 

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �eport t�e number o� in�ivi�ual organisms counte� in t�e occurrence. 

�nly  �ole numbers are permitte�. ��en sampling �or occupancy o� �ocal 
species (�tto et al., 202Ś), i� t�ey are not �oun� at a sampling site, use t�is term to 
report nonȬ�etections.
● � 0 entry �or dwc:individualCount represents a nonȬ�etection.
● Most recor�s  ill �ave an entry o� 1 �or dwc:individualCount, as most 

recor�s correspon� to an observation or collection (a �etection) o� a single 
organism.

● Entries larger t�an 1 are possible in some casesǲ �or e¡ampleǱ
○ �� a large number o� t�e same species is collecte�, but only a subset o� 

specimens o� t�at species are preserve�.
○ �� multiple bees o� t�e same species are in a p�oto observation on a plant.
○ �� multiple bees o� t�e same species are observe� at t�e same site, but a 

p�oto vouc�er is create� �or only one o� t�ose bees.
EѥюњѝљђѠǱ 0, 1, 2, etc.
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, but particularly important �or t�e occupancy o� �ocal 

species protocol (�tto et al., 202Ś).
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱin�ivi�ual�ount 
�ttpsǱȦȦ   .gbi�.orgȦ�ataȬ�ualityȬre�uirementsȬoccurrencesǛ�c�ount 

�ђџњ ћюњђǱ occurrenceStatus
�ђѓіћіѡіќћǱ � statement about t�e presence or absence o� a ta¡on at a location.
�юѡіќћюљђǱ ��is term in�icates i� a species  as �etecte� or not �etecte� �uring 

a sampling event an� is particularly important to report  �en con�ucting 
occupancy surveys. �rovi�ing bot� �etections an� nonȬ�etections are crucial �or 
occupancy mo�eling.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �lt�oug� t�e �ar in �ore 

stan�ar� recommen�s t�e use o� ȃpresentȄ an� ȃabsentȄ to �esignate occurrence 
status,  e suggest observers instea� use ȃ�etecte�Ȅ an� ȃnot�etecte�Ȅ  �en 
recor�ing results �rom sampling events.  �bsence is sel�om �no n  it� certainty 
an�  e recommen� avoi�ing t�e use o� t�is term �uring �ata collection.
● �ontrolle� vocabulary listǱ

○ �etecte�
○ not�etecte�

EѥюњѝљђѠǱ �etecte�, not�etecte�
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, but particularly important �or t�e occupancy o� �ocal 

species protocol (�tto et al., 202Ś).
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱoccurrenceStatus 

https://dwc.tdwg.org/terms/#dwc:individualCount
https://www.gbif.org/data-quality-requirements-occurrences#dcCount
https://dwc.tdwg.org/terms/#dwc:occurrenceStatus
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Event

�ђџњ ћюњђǱ eventDate 
�ђѓіћіѡіќћǱ ��e �ateȬtime or interval �uring  �ic� a sampling event occurre�. 
�юѡіќћюљђǱ ��is term is ��������ȱ���ȱ�����������ȱ��ȱ	���ǯȱ�rovi�ing a collection or 

observation �ate provi�es essential conte¡t �or interpreting an occurrence.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �ecommen�e� best practice is to use a �ate t�at con�orms to �S� Ş601Ȭ

1Ǳ2019. �rovi�e t�e �ate or �ates sampling occurre� in ����ȬMMȬ�� �ormat. 
�� reporting an interval o� �ates, separate t�e �ates  it� a slas� ( Ȧ ). �lease be 
sure to provi�e accompanying sampling protocol an� eěort in�ormation in t�e 
terms dwc:samplingProtocol, dwc:sampleSizeValue, dwc:sampleSizeUnit, an� 
dwc:samplingEffort.

EѥюњѝљђѠǱ 
● 2015Ȭ0ŞȬ1Ś

○ �or single �ay sampling.
● 2015Ȭ0ŞȬ1Ś�16Ǳ00Ǳ00Ȧ2015Ȭ0ŞȬ15�16Ǳ00Ǳ00

○ �or sampling over a ma¡imum 2ŚȬ�our perio� t�at spans t o �ates. 
��is is interprete� asǱ collections starte� on �ugust 1Ś, 2015 at Śpm local 
time an� en�e� �ugust 15, 2015 at Śpm local time. Note t�at in t�is 
case, dwc:eventTime �oes not nee� to be provi�e�, but can be, as it is 
inclu�e� in dwc:eventDate.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱevent�ate 
�ttpsǱȦȦ   .gbi�.orgȦ�ataȬ�ualityȬre�uirementsȬoccurrencesǛ�cEvent�ate 

�ђџњ ћюњђǱ eventTime
�ђѓіћіѡіќћǱ ��e time or interval �uring  �ic� a sampling event occurre�.
�юѡіќћюљђǱ ��is term is use� in con�unction  it� dwc:eventDate to clari�y t�e 

sampling time interval an� is best use�  �en sampling occurs on a single �ay.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �ecommen�e� best practice is to use a time t�at con�orms to �S� Ş601Ȭ

1Ǳ2019. �eport in local time. �eport t�e total sampling time interval, covering 
t�e start an� en� time o� eit�er passive trap �eployment or active sampling. 
��e correct �ormat is start timeȦen� time. �se dwc:samplingEffort to report 
t�e �uration o� sampling time in �ours, personȬ�ours, or �ecimals o� �ours or 
personȬ�ours. �lease be sure to provi�e accompanying sampling protocol an� 
eěort in�ormation in t�e terms dwc:samplingProtocol, dwc:sampleSizeValue, 
dwc:sampleSizeUnit, an� dwc:samplingEffort.

EѥюњѝљђѠǱ 
● 09Ǳ00Ȧ15Ǳ00, 09Ǳ30Ȧ09ǱŚ0, 11Ǳ50Ȧ12Ǳ00, 1ŚǱ15Ȧ1ŚǱ25

○ �or a 2ŚȬ�our interval, please use dwc:eventDate instea�.
● 0ŞǱ30Ȧ0ŞǱ30

○ �� c�oosing to report a 2ŚȬ�our interval.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱevent�ime               

https://dwc.tdwg.org/terms/#dwc:eventDate
https://www.gbif.org/data-quality-requirements-occurrences#dcEventDate
https://dwc.tdwg.org/terms/#dwc:eventTime


Du Clos et al.: Towards a formal wild bee data standard2025 31

EARLY VIEW ARTICLE

�ђџњ ћюњђǱ year
�ђѓіћіѡіќћǱ ��e �ourȬ�igit year in  �ic� t�e sampling event occurre�, accor�ing to 

t�e �ommon Era �alen�ar.
�юѡіќћюљђǱ Separating t�e �ull dwc:eventDate into year, mont�, an� �ay simplięes 

�ata entry an� sorting �or analysis.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is is a numeric ęel�. Enter t�e �ourȬ�igit year t�e sampling event 

occurre�.
EѥюњѝљђѠǱ 1965, 2013
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱyear 

�ђџњ ћюњђǱ month
�ђѓіћіѡіќћǱ ��e integer mont� in  �ic� t�e sampling event occurre�.
�юѡіќћюљђǱ Separating t�e �ull dwc:eventDate into year, mont�, an� �ay simplięes 

�ata entry an� sorting �or analysis. Bee communities vary  i�ely by mont�.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is is a numeric ęel�. Enter t�e one or t oȬ�igit mont�  �en t�e 

sampling event occurre�.
EѥюњѝљђѠǱ 1, 10
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱmont� 

�ђџњ ћюњђǱ day
�ђѓіћіѡіќћǱ ��e integer �ay o� t�e mont� on  �ic� t�e sampling event occurre�.
�юѡіќћюљђǱ Separating t�e �ull dwc:eventDate into year, mont�, an� �ay simplięes 

�ata entry an� sorting �or analysis.
�ђўѢіџђњђћѡǱ �ore, unless sampling occurre� over multiple �ays.

ќѤ ѡќ ѢѠђǱ ��is is a numeric ęel�. Enter t�e one or t oȬ�igit �ay o� t�e mont� 

 �en t�e sampling event occurre�. �� sampling occurre� over multiple �ays, i.e., 
passive traps  ere use�, �o not use t�is term, as it only recor�s one �ay. ��e 
terms dwc:year an� dwc:month s�oul� still be use� i� sampling occurre� over 
multiple �ays.

EѥюњѝљђѠǱ Ş, 23
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�ay 

�ђџњ ћюњђǱ samplingProtocol
�ђѓіћіѡіќћǱ ��e names o�, re�erences to, or �escriptions o� t�e met�o�s or protocols 

use� �uring a sampling event. 
�юѡіќћюљђǱ �escribing t�e sampling met�o�(s) use� is a re�uirement �or some types 

o� species �istribution mo�els. �t also improves replicability o� stu�y met�o�s 
an� provi�es insig�ts into li�eȬ�istory use�ul �or recollection.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term uses t o controlle� vocabulariesǲ one �or active sampling 

met�o�s an� one �or passive sampling met�o�s. ���itionally, some o� t�e active 
sampling entries are provi�e� using �eyǱvalue pairs. Select t�e sampling met�o� 

https://dwc.tdwg.org/terms/#dwc:year
https://dwc.tdwg.org/terms/#dwc:month
https://dwc.tdwg.org/terms/#dwc:day
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use� �rom t�e list o� allo able entries. 
● �ontrolle� vocabulary lists �or dwc:samplingProtocolǱ

○ �ctive samplingǱ �an� netǱlet�al, �an� netǱrelease�, s eep netǱlet�al, 
s eep netǱrelease�, vialǱlet�al, vialǱrelease�, p�otograp�, visual 
observation

○ �assive samplingǱ bo l traps, glycol cups, malaise traps, vane traps
�n a��ition to provi�ing t�e sampling met�o�(s) �ollo ing t�e controlle� vocabulary 

list, cite t�e source o� your protocol �ollo ing a vertical bar space c�aracter ( ȩ )
�ariveau, �.�., 
ung, 
.Ȭ�. �., �illiams, N.M., �nouye, �.�., Burns, �.�., �ane, �., 

�evenson, 
.
., �u �los, B., �oo�ar�, S.
. 202Ś. Stan�ar�i£e� protocol �or 
collecting plantȬpollinator interaction �ata. �������ȱ��ȱ����Ĵ����¢ 123(¡)Ǳ 1–¡.

�evenson, 
.
., �. Messinger �arril, N.E. �urley, �. Maěei, 	. �eBu�n, �. 	ris ol�, 
N.M. �illiams, 
.�.�. 
ung, �.E. �r in, B. �u �los, & S.
. �oo�ar�. 202Śb. 
Stan�ar�i£e� protocol �or collecting communityȬlevel bee �ata. �������ȱ��ȱ
����Ĵ����¢ȱ123(3)Ǳ 1–¡.

�àpe£Ȭ�ribe, M.M., �.�. Strange, �. ��iteman, B.N. �an�ort�, S. ��a, M. Branstetter, 
�.B.�. 
oc�, 
.
. �evenson, B. �u �los, & S.
. �oo�ar�. 202Ś. Stan�ar�i£e� 
protocols �or collecting bee samples �or genetic or genomic �ata. �������ȱ��ȱ
����Ĵ����¢ 123(6)Ǳ 1–¡.

�tto, �.�.�., �.�. Bailey, �.�. Smit�, E.�. Evans, �. �earse, S. 
illings ort�, B. �u 
�los, S. �epsen, & S.
. �oo�ar�. 202Ś. Estimating occupancy o� �ocal bee species. 
�������ȱ��ȱ����Ĵ����¢ 123(5)Ǳ 1–¡.

Strange, �.�., M.M. �àpe£Ȭ�ribe, �. ��iteman, B.N. �an�ort�, S. ��a, 
.
. �evenson, 
B. �u �los, �.B.�. 
oc�, & S.
. �oo�ar�. 202Ś. Stan�ar�i£e� protocols �or 
collecting bee samples �or pat�ogen �ata. �������ȱ��ȱ����Ĵ����¢ 123(ŝ)Ǳ 1–¡.

�eBu�n, 	., �. 	ris ol�, �. Minc�ley, S. �roege, �. �oulston, �. �ane, �. �ar�er, 
S. Buc�mann, �. �epe�ino, N. �illiams, �. 
remen, & �. Messinger. 2003. � 
stan�ar�i£e� met�o� �or monitoring bee populationsȯt�e bee inventory (B�) 
plot. �vailable �rom �ttpsǱȦȦ   .nativebeemonitoring.orgȦsȦBeeȬ�lotȬ2003.p�� 

� �ollective an� �ngoing �ollaborative Eěort by ��ose ��o �ove to Stu�y Bees in 
Nort� �merica. (202Ś). ��e �ery 
an�y Bee Manual (2.0). �eno�o. �ttpsǱȦȦ�oi.
orgȦ10.52Ş1Ȧ£eno�o.12Ş12ŝ5Ś 

Maěei, �., �ent, S., �ane, �., �ones, �., & 
. �illon. 2025. National �rotocol �rame or� 
�or t�e �nventory an� Monitoring o� Bees. �ersion 3.0. �nventory an� Monitoring, 
National �il�li�e �e�uge System, �.S. �is� an� �il�li�e Service, �ort �ollins, 
�olora�o. �ttpsǱȦȦiris.� s.govȦ���SȦServ�atȦ�e�erenceȦ�roęleȦ1ŝ9113

�ac�er, �., & 	. �arlaȬ�est. 2021. BeesǱ 
o  an� ��y to Sample ��em. �nǱ Santos, 
�.�., �ernan�es, 	.�. (e�s) Measuring �rt�ropo� Bio�iversity. Springer, ��am. 
�ttpsǱȦȦ�oi.orgȦ10.100ŝȦ9ŝŞȬ3Ȭ030Ȭ53226Ȭ0ȏ3 

�t�er protocols use� can be cite�.
�apers publis�e� t�at �escribe t�e protocol use� to collect t�e specimen can be cite�.
EѥюњѝљђѠǱ 
bo l trap ȩ The Very Handy Bee Manual (� �ollective 202Ś) �ttpsǱȦȦ�oi.orgȦ10.52Ş1Ȧ

£eno�o.12Ş12ŝ5Ś 
�an� netǱlet�al ȩ Maěei et al., (2025) �ttpsǱȦȦiris.� s.govȦ���SȦServ�atȦ�e�erenceȦ

�roęleȦ1ŝ9113
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱsampling�rotocol 

https://www.nativebeemonitoring.org/s/Bee-Plot-2003.pdf
https://doi.org/10.5281/zenodo.12812754
https://doi.org/10.5281/zenodo.12812754
https://iris.fws.gov/APPS/ServCat/Reference/Profile/179113
https://doi.org/10.1007/978-3-030-53226-0_3
https://doi.org/10.5281/zenodo.12812754
https://doi.org/10.5281/zenodo.12812754
https://iris.fws.gov/APPS/ServCat/Reference/Profile/179113
https://iris.fws.gov/APPS/ServCat/Reference/Profile/179113
https://dwc.tdwg.org/terms/#dwc:samplingProtocol
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�ђџњ ћюњђǱ sampleSizeValue
�ђѓіћіѡіќћǱ � numeric value �or a measurement o� t�e si£e (time �uration, lengt�, 

area, or volume) o� a sample in a sampling event. 
�юѡіќћюљђǱ �llo s �or �ull reporting o� sampling eěort, supporting analyses o� 

species �istribution. ��is term is use� to �escribe t�e number o� traps use�  �en 
passive sampling or t�e number o� personnel con�ucting active sampling in a 
sampling event.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �se o� t�is term varies  it� active or passive sampling met�o�s, but it 

must al ays be use�  it� dwc:sampleSizeUnit. �rovi�e a number o� sampling 
units specięc to passive samples (number o� traps collecte�) or active samples 
(number o� collectors or observers).

EѥюњѝљђѠǱ 1, 25
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll. 
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱsampleSi£e�alue 

�ђџњ ћюњђǱ sampleSizeUnit
�ђѓіћіѡіќћǱ � unit o� measurement o� t�e si£e o� a sample in a sampling event. 
�юѡіќћюљђǱ �llo s �or �ull reporting o� sampling eěort, supporting analyses o� 

species �istribution. ��is term is use� to �escribe t�e type o� e�uipment use� in 
passive sampling or t�e role o� personnel con�ucting active sampling �uring a 
sampling event.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �se o� t�is term varies 

 it� active or passive sampling met�o�s, but it must al ays be use�  it� 
dwc:sampleSizeValue. �rovi�e a sampling unit specięc to passive samples 
(ǽtype o�Ǿ traps collecte�) or active samples (collectors or observers).
● �ontrolle� vocabulary list �or dwc:sampleSizeUnitǱ

○ bo l, cup, Malaise, or vane traps collecte�
○ collectors
○ observers

EѥюњѝљђѠǱ Bo l traps collecte�, cup traps collecte�, observers
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱsampleSi£e�nit 

�ђџњ ћюњђǱ samplingEffort
�ђѓіћіѡіќћǱ ��e amount o� eěort e¡pen�e� �uring a sampling event.
�юѡіќћюљђǱ �escribing t�e sampling eěort e¡pen�e� to obtain a species observation 

is a re�uirement �or some types o� species �istribution mo�els.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term is use� to report bot� sampling area (in metric units) an� 

�uration o� sampling time. �eport �uration o� passive sampling time in �ours 
or �ecimals o� �ours. �eport �uration o� active sampling time in personȬ
�ours (i.e., t�e amount o�  or� �one by one person in one �our) or �ecimals 
o� personȬ�ours. �� reporting bot� sampling area an� �uration o� sampling 
time, separate t�em  it� space vertical bar space ( ȩ )ǲ t�is separator is use� 
t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple entries in a cell. 

https://dwc.tdwg.org/terms/#dwc:sampleSizeValue
https://dwc.tdwg.org/terms/#dwc:sampleSizeUnit
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�se dwc:eventDate to report t�e start an� en� times o� sampling.
EѥюњѝљђѠǱ 

● 100 m transect, 1 �a, 100m2
○ �or reporting amount o� area sample�.

● 6 �ours, 2Ś �ours
○ ��en recor�ing �uration o� passive sampling.

● 0.6 personȬ�ours
○ �otal time spent active sampling in personȬ�oursǲ in t�is case, 2 

people eac� spent 20 minutes surveying live bees.
● 0.25 personȬ�ours

○ �otal time spent active sampling in personȬ�oursǲ in t�is case, 1 
person spent 15 minutes netting.

● 0.5 �a plot ȩ 0.5 �ours
○ �ecor�ing bot� area sample� an� �uration o� passive sampling time.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱsamplingEěort 

Location

�ђџњ ћюњђǱ country
�ђѓіћіѡіќћǱ ��e name o� t�e country or ma�or a�ministrative unit in  �ic� t�e 

sampling location occurs. 
�юѡіќћюљђǱ �rovi�ing ęner grain location in�ormation provi�es essential conte¡t �or 

interpretation an� supports �ata ęltering �or analysis.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. See t�e 	etty ��esaurus o� 

	eograp�ic Names (�ttpsǱȦȦ   .getty.e�uȦresearc�ȦtoolsȦvocabulariesȦtgnȦ) �or 
a �ull controlle� vocabulary list. 

EѥюњѝљђѠǱ �nite� States, �ana�a, Me¡ico
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcountry 

�ђџњ ћюњђǱ stateProvince
�ђѓіћіѡіќћǱ ��e name o� t�e ne¡t smaller a�ministrative region t�an t�e country 

(state, province, etc.) in  �ic� t�e sampling occurs. 
�юѡіќћюљђǱ �rovi�ing ęnerȬgrain location in�ormation provi�es essential conte¡t �or 

interpretation an� supports �ata ęltering �or analysis.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. See t�e 	etty ��esaurus o� 

	eograp�ic Names (�ttpsǱȦȦ   .getty.e�uȦresearc�ȦtoolsȦvocabulariesȦtgnȦ) �or 
a �ull controlle� vocabulary list.

EѥюњѝљђѠǱ 
ansas, Mic�igan
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱstate�rovince  

�ђџњ ћюњђǱ decimalLatitude
�ђѓіћіѡіќћǱ ��e geograp�ic latitu�e (in �ecimal �egrees, using t�e spatial re�erence 

system given in dwc:geodeticDatum) o� t�e geograp�ic center o� a sampling 

https://dwc.tdwg.org/terms/#dwc:samplingEffort
https://www.getty.edu/research/tools/vocabularies/tgn/
https://dwc.tdwg.org/terms/#dwc:country
https://www.getty.edu/research/tools/vocabularies/tgn/
https://dwc.tdwg.org/terms/#dwc:stateProvince
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location. 
�юѡіќћюљђǱ � precise location o� a  il� bee observation provi�es essential conte¡t �or 

interpretation. �rovi�ing a precise location supports species status assessments, 
�istribution mo�els, an� ot�er analyses relying on occurrence location.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �ositive values are nort� o� t�e E�uator, negative values are sout� o� it. 

�egal values lie bet een Ȭ90 an� 90, inclusive. �� coor�inates are obtaine� �rom a 
p�one or nonȬpro�essional gra�e 	�S t�en t�e accuracy is li�ely, at best, aroun� 
5 m,  �ic�  oul� be best reĚecte� in reporting 5 �ecimal places. �� coor�inates 
are �erive� �rom geograp�ic computer so�t are (i.e., 	oogle Maps or 	�S 
programs), t�ey may �ave as many as si¡ �ecimal places.

EѥюњѝљђѠǱ ȬŚ1.09Ş3ŝ
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�ecimal�atitu�e 

�ђџњ ћюњђǱ decimalLongitude 
�ђѓіћііќћǱ ��e geograp�ic longitu�e (in �ecimal �egrees, using t�e spatial re�erence 

system given in dwc:geodeticDatum) o� t�e geograp�ic center o� a sampling 
location.

�ationaleǱ � precise location o� a  il� bee observation provi�es essential conte¡t �or 
interpretation. �rovi�ing a precise location supports species status assessments, 
�istribution mo�els, an� ot�er analyses relying on occurrence location.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �ositive values are east o� t�e 	reen ic� Meri�ian, negative values are 

 est o� it. �egal values lie bet een Ȭ1Ş0 an� 1Ş0, inclusive. �� coor�inates are 
obtaine� �rom a p�one or nonȬpro�essional gra�e 	�S t�en t�e accuracy is li�ely, 
at best, aroun� 5 m,  �ic�  oul� be best reĚecte� in reporting 5 �ecimal places. 
�� coor�inates are �erive� �rom geograp�ic computer so�t are (i.e., 	oogle Maps 
or 	�S programs), t�ey may �ave as many as si¡ �ecimal places.

EѥюњѝљђѠǱ Ȭ121.1ŝ616
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�ecimal�ongitu�e 

�ђџњ ћюњђǱ coordinateUncertaintyInMeters
�ђѓіћіѡіќћǱ ��e �ori£ontal �istance (in meters) �rom t�e given dwc:decimalLatitude 

an� dwc:decimalLongitude �escribing t�e smallest circle containing t�e 
sampling location.

�ationaleǱ � precise location o� a  il� bee observation supports species status 
assessments, �istribution mo�els, an� ot�er analyses relying on occurrence 
location. Sometimes t�e location o� an observation must be mas�e� �or species or 
ot�er securityǲ t�e e¡tent o� mas�ing can be provi�e� �ere.

�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �eport t�is value i� coor�inates are obtaine� �rom a 	�S �evice, 

inclu�ing a p�one or nonȬpro�essional gra�e 	�S. ��e coor�inate uncertainty �or 
t�ese �evices is li�ely aroun� 5 meters. �eave t�e value empty i� t�e uncertainty 
is un�no n, cannot be estimate�, or is not applicable (because t�ere are no 
coor�inates). �ero is not a vali� value �or t�is term. ��is value, in most cases �or 
current an� �uture occurrences, s�oul� not be greater t�an 10. E¡ceptions inclu�e 
i� t�e occurrence location is mas�e� �or security reasons or i� t�e most accurate 
coor�inates available are less precise, as is t�e case �or muc� �istoricallyȬcollecte� 

https://dwc.tdwg.org/terms/#dwc:decimalLatitude
https://dwc.tdwg.org/terms/#dwc:decimalLongitude
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occurrence �ata.
EѥюњѝљђѠǱ 

● 5 
○ ��en precise 	�SȬ�erive� coor�inates  it� ęve �ecimal places are 

provi�e� (see dwc:decimalLatitude an� dwc:decimalLongitude).
● 0.1

○ ��en coor�inates are �erive� �rom geograp�ic computer so�t are (i.e., 
	oogle Maps or 	�S programs)  it� si¡ �ecimal places.

● 100, 1000
○ ��en occurrence location is mas�e� by 100 meters, i� provi�ing 	�SȬ

�erive� coor�inates  it� t�ree �ecimal places, or 1 �m, i� provi�ing 
	�SȬ�erive� coor�inates  it� t o �ecimal places. �eport any location 
mas�ing, i� applicable, in dwc:informationWithheld.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcoor�inate�ncertainty�nMeters 
�ttpsǱȦȦ   .gbi�.orgȦ�ataȬ�ualityȬre�uirementsȬoccurrencesǛ�c�ncertainty 

Identification

�ђџњ ћюњђǱ identifiedBy
�ђѓіћіѡіќћǱ � list o� names o� people, groups, or organi£ations  �o i�entięe� t�e 

specimen associate�  it� an occurrence. 
�юѡіќћюљђǱ �rovi�ing t�e names o� t�e i�enti�ying personnel creates a potential point 

o� contact �or more ta¡onomic in�ormation regar�ing an occurrence.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �se �ull names (�irst ǽMi��le �nitial, i� provi�e�Ǿ �ast)  �enever 

possible. Separate t�e values in a list  it� space vertical bar space ( ȩ )ǲ t�is 
separator is use� t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple 
entries in a cell. ��is term can be use� in con�unction  it� dwc:identifiedByID 
to connect t�e occurrence to t�e i�enti�ying personnel t�roug� plat�orms suc� as 
Bionomia.

EѥюњѝљђѠǱ 
● �or one i�entięerǱ

○ Eri�a M. �uc�er
● �or more t�an one i�entięerǱ

○ ��eo�ore �appen�uss ȩ �obert Macey
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱi�entięe�By 

Taxon

�ђџњ ћюњђǱ scientificName 
�ђѓіћіѡіќћǱ ��e �ull scientięc name,  it� aut�ors�ip an� �ate in�ormation i� �no n. 
�юѡіќћюљђǱ ��is term is re�uire� �or publication to 	B��. �urt�er, accurate 

i�entięcation to t�e lo est ta¡onomic ran� possible creates t�e most use�ul �ata 
�rom a set o� occurrences.

�ђўѢіџђњђћѡǱ �ore.

https://dwc.tdwg.org/terms/#dwc:coordinateUncertaintyInMeters
https://www.gbif.org/data-quality-requirements-occurrences#dcUncertainty
https://dwc.tdwg.org/terms/#dwc:identifiedBy
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ќѤ ѡќ ѢѠђǱ ��is s�oul� be t�e name in lo est level ta¡onomic ran� t�at can be 
�etermine�. ��is term s�oul� not contain i�entięcation �ualięcations,  �ic� 
s�oul� instea� be supplie� in t�e dwc:identificationQualifier term. �ut�ors�ip 
o� t�e scientięc name, inclu�ing t�e �ate, can also be provi�e� separately in 
dwc:scientificNameAuthorship.

EѥюњѝљђѠǱ 
ymenoptera, 
alicti�ae, ���������ȱsp., �����ȱ�����������ȱ(�resson, 1Ş6Ś).
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll. 
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱscientięcName 
�ttpsǱȦȦ   .gbi�.orgȦ�ataȬ�ualityȬre�uirementsȬoccurrencesǛ�cSciName 

�ђџњ ћюњђǱ genus
�ђѓіћіѡіќћǱ ��e �ull scientięc name o� t�e genus in  �ic� t�e occurrence is classięe�.
�юѡіќћюљђǱ Separating t�e �ull dwc:scientificName into genus an� specięc epit�et 

simplięes �ata entry an� sorting �or analysis.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e genus o� t�e bee  it� t�e ęrst letter capitali£e�.
EѥюњѝљђѠǱ Andrena, ������¡¢�
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱgenus 

�ђџњ ћюњђǱ specificEpithet
�ђѓіћіѡіќћǱ ��e name o� t�e ęrst or species epit�et o� t�e dwc:scientificName.
�юѡіќћюљђǱ Separating t�e �ull dwc:scientificName into genus an� specięc epit�et 

simplięes �ata entry an� sorting �or analysis.
�ђўѢіџђњђћѡǱ �ore.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e specięc epit�et o� t�e bee  it� t�e ęrst letter lo ercase. �� 

not available, speci�y sp.
EѥюњѝљђѠǱ ���������, carlini, sp.
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱspecięcEpit�et 

�ecommen�e� �erms

Record-level

�ђџњ ћюњђǱ license
�ђѓіћіѡіќћǱ � �ocument in�icating t�e pre�erre� terms o� �ata use by t�e �ata 

provi�er.
�юѡіќћюљђǱ �ssigning a license to a �ataset in�orms users  �at can be �one  it� t�at 

�ataset an� t�e appropriate cre�iting proce�ure. Some �ata provi�ers �o not 
 ant t�eir �ata use� �or commercial purposes an� may speci�y t�at  it� t�eir 
license c�oice.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ ��oose a �reative �ommons license t�at aligns  it� t�e �esire� 

potential use cases o� t�e �ataset an� cre�iting criteria o� t�e provi�er. �rovi�e a 
lin� to t�e �ull license terms. �icenses to use inclu�eǱ public �omain, ��ȬB�, ��Ȭ
B�ȬS�, ��ȬB�ȬN�, or ��ȬB�ȬN�ȬS�. �ou may provi�e t�e name o� t�e license 
�ol�er  it� t�e optional term dwc:rightsHolder.

https://dwc.tdwg.org/terms/#dwc:scientificName
https://www.gbif.org/data-quality-requirements-occurrences#dcSciName
https://dwc.tdwg.org/terms/#dwc:genus
https://dwc.tdwg.org/terms/#dwc:specificEpithet
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EѥюњѝљђѠǱ �ttpsǱȦȦcreativecommons.orgȦpublic�omainȦ£eroȦ1.0Ȧ, 
�ttpsǱȦȦcreativecommons.orgȦlicensesȦbyȦŚ.0Ȧ,
�ttpsǱȦȦcreativecommons.orgȦlicensesȦbyȬsaȦŚ.0Ȧ 
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ�ctermsǱlicense 

�ђџњ ћюњђǱ institutionID
�ђѓіћіѡіќћǱ �n i�entięer �or t�e institution �aving custo�y o� t�e ob�ect(s) or 

in�ormation re�erre� to in t�e recor�.
�юѡіќћюљђǱ �rovi�es a location  �ere occurrence in�ormation came �romǲ may be 

use� to ęn� a point o� contact �or more in�ormation about an occurrence.
�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �� available, use i�entięers �rom t�e 	lobal �egistry o� Scientięc 

�ollections (�ttpsǱȦȦscientięcȬcollections.gbi�.orgȦ).
EѥюњѝљђѠǱ �ttpǱȦȦgrscicoll.orgȦinstitutionȦamericanȬmuseumȬnaturalȬ�istory 
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱinstitution�� 

�ђџњ ћюњђǱ collectionID
�ђѓіћіѡіќћǱ �n i�entięer �or t�e collection or �ataset �rom  �ic� t�e recor�  as 

�erive�. 
�юѡіќћюљђǱ �rovi�es more precise in�ormation regar�ing t�e location  �ere 

occurrence in�ormation came �romǲ may be use� to ęn� a point o� contact �or 
more in�ormation about an occurrence.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �� available, use i�entięers �rom t�e 	lobal �egistry o� Scientięc 

�ollections (�ttpsǱȦȦscientięcȬcollections.gbi�.orgȦ).
EѥюњѝљђѠǱ �ttpǱȦȦgrbio.orgȦcoolȦ�e3�Ȭbvrg, �ttpǱȦȦgrscicoll.orgȦinstitutionalȬcollectionȦ

entomology 
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcollection�� 

�ђџњ ћюњђǱ collectionCode
�ђѓіћіѡіќћǱ ��e name, acronym, co�e, or initialism i�enti�ying t�e collection or 

�ataset �rom  �ic� t�e recor�  as �erive�.
�юѡіќћюљђǱ �rovi�es more precise in�ormation regar�ing t�e location  �ere 

occurrence in�ormation came �romǲ may be use� to ęn� a point o� contact �or 
more in�ormation about an occurrence.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e a name or acronym �or t�e collection  it�in t�e institution or 

�ataset  it�in a lab t�at �ouses t�e specimen or coor�inate� t�e observation.  �� 
t�e collection is registere� in t�e 	lobal �egistry o� Scientięc �ollections (�ttpsǱȦȦ
scientięcȬcollections.gbi�.orgȦ), please use t�e co�e liste� t�ere.

EѥюњѝљђѠǱ BBS�, ����
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcollection�o�e 

https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://dwc.tdwg.org/terms/#dcterms:license
http://grscicoll.org/institution/american-museum-natural-history
https://dwc.tdwg.org/terms/#dwc:institutionID
http://grbio.org/cool/je3k-bvrg
http://grscicoll.org/institutional-collection/entomology
http://grscicoll.org/institutional-collection/entomology
https://dwc.tdwg.org/terms/#dwc:collectionID
https://dwc.tdwg.org/terms/#dwc:collectionCode
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Occurrence

�ђџњ ћюњђǱ recordedByID
�ђѓіћіѡіќћǱ � list o� t�e globally uni�ue i�entięer(s) �or t�e person, people, groups, 

or organi£ations responsible �or recor�ing t�e original occurrence.
�юѡіќћюљђǱ � uni�ue i�entięer �or a �ata collector, suc� as an ����� i�, can be use� 

to aggregate contributions to natural �istory collections on plat�orms suc� as 
Bionomia.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �ecommen�e� best practice is to provi�e a single i�entięer t�at 

�isambiguates t�e �etails o� t�e i�enti�ying agent. �� a list is use�, separate 
t�e values in t�e list  it� space vertical bar space ( ȩ )ǲ t�is separator is use� 
t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple entries in a cell.

EѥюњѝљђѠǱ 
• �or one collectorǱ

○  �ttpsǱȦȦorci�.orgȦ0000Ȭ0002Ȭ1Ş25Ȭ009ŝ  
• �or more t�an one collectorǱ 

○  �ttpsǱȦȦorci�.orgȦ0000Ȭ0002Ȭ1Ş25Ȭ009ŝ
○  �ttpsǱȦȦorci�.orgȦ0000Ȭ0002Ȭ1Ş25Ȭ009Ş

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱrecor�e�By�� 

�ђџњ ћюњђǱ sex
�ђѓіћіѡіќћǱ ��e se¡ o� t�e biological in�ivi�ual(s) represente� in t�e occurrence.
�юѡіќћюљђǱ �rovi�ing �emograp�ic in�ormation can improve an� in�orm general 

�no le�ge on bee li�e �istory �abits an� species �istribution mo�els, particularly 
�or atȬris� species.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �rovi�e t�e appropriate 

category �ollo ing t�e controlle� vocabulary list.
● �ontrolle� vocabulary list �or dwc:sexǱ

○ �emale
○ male
○ gynan�romorp�

EѥюњѝљђѠǱ �emale, male, gynan�romorp�
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱse¡ 

�ђџњ ћюњђǱ associatedTaxa
�ђѓіћіѡіќћǱ � list o� i�entięers or names o� ta¡a an� t�e associations o� t�is 

occurrence to eac� o� t�em.
�юѡіќћюљђǱ �rovi�ing t�e plant a bee  as observe� on can in�orm plantȬpollinator 

net or�s, species conservation plans, an� �abitat management.
�ђўѢіџђњђћѡǱ �ecommen�e� �or any active sampling con�ucte� on bees visiting 

blooming Ěo ers.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �sing a �eyǱvalue pair, 

provi�e t�e appropriate relations�ip �rom t�e controlle� vocabulary list, using 
a combination o� an action an� a part o� t�e plant  �ere t�e bee  as �oun�. 
�rovi�e at least t�e genus name o� t�e plant, t�oug� t�e �ull plant scientięc name 

https://orcid.org/0000-0002-1825-0097
https://orcid.org/0000-0002-1825-0097
https://orcid.org/0000-0002-1825-0098
https://dwc.tdwg.org/terms/#dwc:recordedByID
https://dwc.tdwg.org/terms/#dwc:sex
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(	enus species) is pre�erre�. �e a�vise reporting t�e source �or t�e ta¡onomic 
name  it� t�e aut�ority �eyǱvalue pair. �� using bot� t�e plant species an� t�e 
aut�ority �eyǱvalue pairs, separate t�em  it� a comma. Enclose t�e entire term 
 it� curly brac�ets ( ǿȀ, see E¡amples) Ǳ
● �ontrolle� vocabulary list �or dwc:associatedTaxaǱ

○ �ction vocabularyǱ Ȉcaug�t onȈ, Ȉobserve� onȈ, ȈvisitsȈ
○ �lant part vocabularyǱ ȈĚo ers o�Ȉ, Ȉleaves o�Ȉ, Ȉstem o�Ȉ

EѥюњѝљђѠǱ 
● ǿȈvisits Ěo ers o�ȈǱȈ�����ȈȀ

○ �or reporting plant interaction only an� i�enti�ying plant to genus 
level.

● ǿȈobserve� on Ěo ers o�ȈǱȈ��������ȱ����������Ȉ, Ȉaut�orityȈǱȈe¡ample 
aut�orityȈȀ

○ �or reporting plant interaction, �ull scientięc name o� t�e plant, an� 
t�e source o� t�e ta¡onomic i�entięcation o� t�e plant.

○ ��e aut�ority s�oul� be a �ull citation o� t�e source use� to i�enti�y 
t�e plant. E¡amples inclu�eǱ

■ �lora Novae �ngliae. 2011. �ale �niversity �ress �ttpsǱȦȦ
plants.us�a.govȦ�omeȦplant�roęleǵsymbolƽS���6 

■ ��e �epson ManualǱ �ascular �lants o� �ali�ornia. Secon� 
E�ition, 2012. �niversity o� �ali�ornia �ress

■ �or �urt�er �etails on reporting ta¡onomic aut�ority �or 
species i�entięcations, see dwc:namePublishedIn.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱassociate��a¡a 

MaterialEntity

�ђџњ ћюњђǱ disposition
�ђѓіћіѡіќћǱ ��e current state o� a specimen  it� respect to t�e collection i�entięe� in 

dwc:collectionCode or dwc:collectionID.
�юѡіќћюљђǱ ��is term can in�icate t�e availability o� a specimen �or �urt�er stu�y.
�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. Speci�y t�e appropriate 

dwc:disposition �rom t�e controlle� vocabulary list. �� using �iěerent terms, 
please �eęne t�em in dwc:materialEntityRemarks.
● �ontrolle� vocabulary list �or dwc:dispositionǱ

○ in�ollectionǱ specimen is preserve� in a collection.
○ missingǱ specimen is missing �rom t�e collection.
○ on�oanǱ specimen is on loan to anot�er institution, organi£ation, or 

in�ivi�ual.
○ �estroye�Ǳ specimen �as been �estroye�.

EѥюњѝљђѠǱ 
● in�ollection
● �estroye�
● � aiting processing ( it� �etails provi�e� in dwc:materialEntityRemarks)
● Missing �ea� ( it� �etails provi�e� in dwc:materialEntityRemarks)

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�isposition 

https://plants.usda.gov/home/plantProfile?symbol=SOCA6
https://plants.usda.gov/home/plantProfile?symbol=SOCA6
https://dwc.tdwg.org/terms/#dwc:associatedTaxa
https://dwc.tdwg.org/terms/#dwc:disposition
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Event

�ђџњ ћюњђǱ eventID
�ђѓіћіѡіќћǱ �n i�entięer �or t�e set o� in�ormation associate�  it� a sampling event. 

May be a global uni�ue i�entięer or an i�entięer specięc to t�e �ataset.
�юѡіќћюљђǱ ��en �igiti£ing �ata an� connecting sampling events to occurrence 

recor�s, a dwc:eventID can be lin�e� to a separate event table, eliminating 
re�un�ancy t�roug�out an occurrence table.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �reate a uni�ue i�entięer �or a sampling event by combining site, �ate, 

an� location in�ormation associate�  it� t�at event. See t�e section ȃ	enerating 
uni�ue i�entięers.Ȅ

EѥюњѝљђѠǱ 
● 0320190603

○ �� you sample� site 3 on �une 3, 2019,  it� 03 coming �rom site 3 
an� t�e remain�er o� t�e �� coming �rom t�e �ate �ormatte� �or 
dwc:eventDate.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱevent�� 

�ђџњ ћюњђǱ eventRemarks
�ђѓіћіѡіќћǱ �omments or notes about t�e sampling event.
�юѡіќћюљђǱ �rovi�es a��itional conte¡t regar�ing t�e sampling event. ��is can 

inclu�e, but is not limite� to, notes on present or �istorical ęel� con�itions, 
collector e¡perience, or a��itional in�ormation on passive trap �eployment.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e any a��itional in�ormation about t�e sampling event. Separate 

entries  it� space vertical bar space ( ȩ )ǲ t�is separator is use� t�roug�out t�e 
�ar in �ore stan�ar� to concatenate multiple entries in a cell. �iel� con�ition 
in�ormation can inclu�e �abitat c�ange suc� as mo ing, ęre, �arvesting, etc., 
or pestici�e application �istory. �o report collector e¡perience, sel�Ȭi�enti�y 
asǱ Novice, ��vance� Beginner, �ompetence, �roęcient, or E¡pert. ���itional 
in�ormation on passive trap �eployment can inclu�e t�e trap colors use�, 
trap si£e, �eig�t at  �ic� traps  ere �eploye�, or trap li�ui� type. ���itional 
in�ormation on transects use� �or active sampling can in�icate  �et�er t�e 
transect  as linear or mean�ering.

EѥюњѝљђѠǱ 
● Site plante�  it� see�s on 2022Ȭ0ŚȬ29 ȩ collectorE¡perienceǱ ��vance� 

Beginner ȩ mean�ering transect
○ �escribes an active sampling event at a site  �ere see�s  ere 

plante� on �pril 29, 2022. ��e collector,  �o �as some e¡perience, 
 al�e� a mean�ering transect as t�ey sample�.

● Blue, yello , an�  �ite traps use� ȩ 3.25 o£ cups ȩ �a n �is� soap ȩ site 
recently mo e�

○ �escribes a passive sampling event  �ere all t�ree commonly use� 
trap colors  ere �eploye� using soapy  ater in Solo souĝe cups at a 
site t�at  as recently mo e�.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱevent�emar�s 

https://dwc.tdwg.org/terms/#dwc:eventID
https://dwc.tdwg.org/terms/#dwc:eventRemarks
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Location

�ђџњ ћюњђǱ locationID
�ђѓіћіѡіќћǱ �n i�entięer �or t�e set in�ormation about a sampling location. May be a 

global uni�ue i�entięer or an i�entięer specięc to t�e �ataset.
�юѡіќћюљђǱ ��en �igiti£ing �ata an� connecting sampling locations to occurrence 

recor�s, a dwc:locationID can be lin�e� to a separate location table, eliminating 
re�un�ancy t�roug�out an occurrence table.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �reate a uni�ue i�entięer �or a sampling location  it� in�ormation 

associate�  it� t�at location, inclu�ing a site number, coor�inates, or place 
name. See t�e section ȃ	enerating uni�ue i�entięers.Ȅ

EѥюњѝљђѠǱ 
● Site09, site15, site3�

○ Site numbers can also be provi�e� in dwc:fieldNumber.
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱlocation�� 

�ђџњ ћюњђǱ geodeticDatum
�ђѓіћіѡіќћǱ ��e ellipsoi�, geo�etic �atum, or spatial re�erence system upon 

 �ic� t�e geograp�ic coor�inates given in dwc:decimalLatitude an� 
dwc:decimalLongitude are base�.

�юѡіќћюљђǱ �rovi�ing a �atum gives conte¡t to provi�e� coor�inates. 	B�� assumes 
t�e �atum is �	SŞŚ. �� you �onȇt �no   �at coor�inate system you are using 
it is most li�ely �	SŞŚ,  �ic� is t�e �e�ault �or publicly available maps li�e 
	oogle Maps an� is  �at is use� �or 	lobal �ositioning Systems (	�S). �� 
coor�inates  ere provi�e� �rom a �iěerent �atum, t�at s�oul� be specięe�. �or 
instance, N��2ŝ  as once a common �atum, but coor�inates in N��2ŝ can be 
up to 200 meters a ay �rom t�ose in �	SŞŚ.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ ��e best practice is to use t�e E�S	 co�e �or t�e �atum or spatial 

re�erence system. ��e E�S	 co�e �or �	SŞŚ is E�S	ǱŚ326 (�ttpsǱȦȦepsg.ioȦŚ326). 
�� an E�S	 co�e is not available, t�e name o� t�e �atum or spatial re�erence 
system may be provi�e�.

EѥюњѝљђѠǱ E�S	ǱŚ326, E�S	ǱŚ269, �	SŞŚ, N��2ŝ, N��Ş3
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱgeo�etic�atum 
�ttpsǱȦȦ   .gbi�.orgȦ�ataȬ�ualityȬre�uirementsȬoccurrencesǛ�c	eo�etic�atum 

Identification

�ђџњ ћюњђǱ verbatimIdentification
�ђѓіћіѡіќћǱ � string representing t�e ta¡onomic i�entięcation as it appeare� in t�e 

original recor�. ��is term is meant to be use� in a��ition to dwc:scientificName, 
not instea� o� it.

�юѡіќћюљђǱ ��is term can be use� to translate original label te¡t on preserve� 
specimens, to store t�e original i�entięcation i� t�e dwc:scientificName c�anges, 
or in any ot�er case  �ere t�e original i�entięcation is �iěerent �rom t�e current 
i�entięcation.

https://dwc.tdwg.org/terms/#dwc:locationID
https://epsg.io/4326
https://dwc.tdwg.org/terms/#dwc:geodeticDatum
https://www.gbif.org/data-quality-requirements-occurrences#dcGeodeticDatum
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�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �ranslate label te¡t verbatim  �en �igiti£ing.
EѥюњѝљђѠǱ �����ȱ�����¢�� �oc�erell ���E (�ttpsǱȦȦlibrary.bigȬbee.netȦportalȦ

collectionsȦin�ivi�ualȦin�e¡.p�pǵocci�ƽ166ŝ260) 
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱverbatim��entięcation 

�ђџњ ћюњђǱ identificationQualifier
�ђѓіћіѡіќћǱ � brie� p�rase or a stan�ar� term (Ȉc�.Ȉ, Ȉaě.Ȉ) to e¡press t�e �eterminerȇs 

�oubts about t�e i�entięcation.
�юѡіќћюљђǱ ��is term can provi�e more conte¡t about a ta¡onomy o� an occurrence.
�ђўѢіџђњђћѡǱ �ecommen�e�, i� applicable. Must be use�  it� dwc:taxonRank.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �rovi�e t�e appropriate 

�ualięer, i� applicable.
● �ontrolle� vocabulary list �or dwc:identificationQualifier (�eęnitions ta�en 

�rom Sigovini et al., 2016)Ǳ
○ �Ĝnis (aě.)Ǳ aĜnity  it� a �no n speciesǲ �as aĜnity  it�
○ �on�er (c�.)Ǳ to compare or be compare�  it�
○ Species incerta (ǵ, sp. inc, or inc.)Ǳ uncertain species
○ Species pro¡ima (pro¡.)Ǳ t�e nearest species
○ Species near (nr.)Ǳ near but not i�entical to a species
○ Stetit (stet.)Ǳ �urt�er i�entięcation �as not been attempte�

EѥюњѝљђѠǱ 
● c�. ������ȱ

○ (�or ������ȱc�. ������ȱ it� accompanying values ������ȱin 
dwc:genus, vincta in dwc:specificEpithet, an� c�. species in 
dwc:taxonRank).

● aě. ��������ȱ
○ (�or 
¢�����ȱaě. ��������ȱ it� accompanying values 
¢�����ȱin 

dwc:genus, ��������ȱin dwc:specificEpithet, an� aě. species in 
dwc:taxonRank).

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱi�entięcation�ualięer 

�ђџњ ћюњђǱ identifiedByID
�ђѓіћіѡіќћǱ � list o� t�e globally uni�ue i�entięer(s) �or t�e person, people, groups, 

or organi£ations responsible �or i�enti�ying t�e specimen associate�  it� an 
occurrence. 

�юѡіќћюљђǱ � uni�ue i�entięer �or bee i�enti�ying personnel, suc� as an ����� i�, 
can be use� to aggregate contributions to natural �istory collections on plat�orms 
suc� as Bionomia.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �ecommen�e� best practice is to provi�e a single i�entięer t�at 

�isambiguates t�e �etails o� t�e i�enti�ying agent. �� a list is use�, separate 
t�e values in a list  it� space vertical bar space ( ȩ )ǲ t�is separator is use� 
t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple entries in a cell. 

EѥюњѝљђѠǱ 
● �or one collectorǱ

○ �ttpsǱȦȦorci�.orgȦ0000Ȭ0002Ȭ1Ş25Ȭ009ŝ

https://library.big-bee.net/portal/collections/individual/index.php?occid=1667260
https://library.big-bee.net/portal/collections/individual/index.php?occid=1667260
https://dwc.tdwg.org/terms/#dwc:verbatimIdentification
https://dwc.tdwg.org/terms/#dwc:identificationQualifier
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● �or more t�an one collectorǱ
○ �ttpsǱȦȦorci�.orgȦ0000Ȭ0002Ȭ1Ş25Ȭ009ŝ ȩ �ttpsǱȦȦorci�.orgȦ0000Ȭ0002Ȭ

1Ş25Ȭ009Ş
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱi�entięe�By�� 

�ђџњ ћюњђǱ dateIdentified
�ђѓіћіѡіќћǱ ��e �ate a specimen associate�  it� an occurrence  as i�entięe�.
�юѡіќћюљђǱ �rovi�es conte¡t �or t�e ta¡onomic i�entięcation.
�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e �ate t�e ta¡onomic i�entięcation  as �etermine�, using a 

�ate t�at con�orms to �S� Ş601Ȭ1Ǳ2019.
EѥюњѝљђѠǱ 2020Ȭ0ŞȬ09, 19ŞŝȬ0Ś, 1963
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�ate��entięe� 

�ђџњ ћюњђǱ identificationReferences
�ђѓіћіѡіќћǱ � list o� re�erences use� to i�enti�y a specimen. 
�юѡіќћюљђǱ �rovi�es conte¡t an� improves repro�ucibility �or t�e ta¡onomic 

i�entięcation.
�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e citations �or re�erences use� to i�enti�y specimens, separating 

t�e values in a list  it� space vertical bar space ( ȩ )ǲ t�is separator is use� 
t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple entries in a cell.

EѥюњѝљђǱ �ortman, �.M., M. �r�user, �.	. �ane, & �.�. �ariveau. 2022. � revie  
o� t�e �������������� (
ymenoptera, 
alicti�ae) an� �eys to t�e s�iny 
green 
alictinae o� t�e mi� estern �nite� States. ���
�¢� 1130Ǳ 103–152. 
�ttpsǱȦȦ�oi.orgȦ10.3Ş9ŝȦ£oo�eys.1130.Ş6Ś13 ȩ �ttpsǱȦȦ   .�iscoverli�e.orgȦ
mpȦ20�ǵgui�eƽBeeȏgenera

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱi�entięcation�e�erences 

Taxon

�ђџњ ћюњђǱ taxonID
�ђѓіћіѡіќћǱ �n i�entięer �or t�e in�ormation �escribing t�e ta¡onomy o� an 

occurrence. May be a global uni�ue i�entięer or an i�entięer specięc to t�e 
�ataset.

�юѡіќћюљђǱ ��en �igiti£ing �ata an� connecting species i�entięcations to occurrence 
recor�s in a relational �atabase or an E¡cel  or�boo�, a dwc:taxonID can be 
lin�e� to a separate ta¡on table, streamlining an occurrence table.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ See t�e section ȃ	enerating uni�ue i�entięers.Ȅ ��ere are multiple 

sources �or dwc:taxonIDs �or beesǲ t�ese inclu�e species pages on 	B�� or 
�iscover�i�e an� ���S ta¡onomic serial numbers. �ny or all o� t�ese i�entięers 
can be provi�e� in dwc:taxonIDǲ separate multiple i�entięers in a list  it� 
space vertical bar space ( ȩ )ǲ t�is separator is use� t�roug�out t�e �ar in �ore 
stan�ar� to concatenate multiple entries in a cell.

https://dwc.tdwg.org/terms/#dwc:identifiedByID
https://dwc.tdwg.org/terms/#dwc:dateIdentified
https://doi.org/10.3897/zookeys.1130.86413
https://dwc.tdwg.org/terms/#dwc:identificationReferences
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EѥюњѝљђǱ �ttpsǱȦȦ   .gbi�.orgȦspeciesȦ50Ś2Ş59 ȩ �a¡onomic Serial No.Ǳ ŝ5ŝ559 ȩ 
�ttpsǱȦȦ   .�iscoverli�e.orgȦ20Ȧ�ǵsearc�ƽ�gapostemonƸte¡anus

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll. 
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱta¡on�� 

�ђџњ ћюњђǱ nameAccordingTo
�ђѓіћіѡіќћǱ ��e re�erence to t�e source in  �ic� t�e specięc ta¡on concept 

circumscription is �eęne� or implie�, tra�itionally signięe� by t�e �atin ȈsensuȈ 
or Ȉsec.Ȉ (�rom secun�um, meaning Ȉaccor�ing toȈ). 

�юѡіќћюљђǱ �rovi�ing ta¡onomic re�erence in�ormation allo s occurrence 
i�entięcations to be verięe� or e¡amine� in �urt�er stu�y.

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �or ta¡a t�at result �rom i�entięcations, a re�erence to t�e �eys, 

monograp�s, e¡perts an� ot�er sources s�oul� be given.
EѥюњѝљђǱ �sc�er, �.S., & �. �ic�ering. 202Ś. �iscover �i�e bee species gui�e an�  orl� 

c�ec�list (
ymenopteraǱ �poi�eaǱ �nt�op�ila). �ttpǱȦȦ   .�iscoverli�e.orgȦ
mpȦ20�ǵgui�eƽ�poi�eaȏspecies 

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱname�ccor�ing�o 

�ђџњ ћюњђǱ family
�ђѓіћіѡіќћǱ ��e �ull scientięc name o� t�e �amily in  �ic� t�e occurrence is 

classięe�.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t an� supports �ata ęltering �or 

analysis.
�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e �amily name.
EѥюњѝљђѠǱ 
alicti�ae, �olleti�ae
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�amily 

�ђџњ ћюњђǱ infraspecificEpithet
�ђѓіћіѡіќћǱ ��e name o� t�e lo est or terminal in�raspecięc epit�et o� t�e 

dwc:scientificName, e¡clu�ing any ran� �esignation.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t. �ccurate i�entięcation to t�e 

lo est ta¡onomic ran� possible creates t�e most use�ul �ata �rom a set o� 
occurrences. 

�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e subspecies name.
EѥюњѝљђѠǱ 

● ���������ȱ
○ �or �¢����������ȱ���������ȱ���������

● ���������ȱ
○ �or �����ȱ��������ȱ���������

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ  �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱin�raspecięcEpit�et  

https://dwc.tdwg.org/terms/#dwc:taxonID
http://www.discoverlife.org/mp/20q?guide=Apoidea_species
http://www.discoverlife.org/mp/20q?guide=Apoidea_species
https://dwc.tdwg.org/terms/#dwc:nameAccordingTo
https://dwc.tdwg.org/terms/#dwc:family
https://dwc.tdwg.org/terms/#dwc:infraspecificEpithet
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�ђџњ ћюњђǱ scientificNameAuthorship 
�ђѓіћіѡіќћǱ ��e aut�ors�ip in�ormation �or t�e dwc:scientificName
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t. 
�ђўѢіџђњђћѡǱ �ecommen�e�.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e aut�ors�ip an� �ate o� t�e scientięc name.
EѥюњѝљђǱ �oc�erell, 1906
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱscientięcName�ut�ors�ip 

�ptional �erms

Record-level

�ђџњ ћюњђǱ rightsHolder
�ђѓіћіѡіќћǱ � person or organi£ation o ning or managing rig�ts over t�e resource.
�юѡіќћюљђǱ �rovi�es contact in�ormation regar�ing use o� s�are� �ata an� license 

c�oice.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e name(s) o� t�e person, organi£ation, or institution 

responsible �or t�e rig�ts o� a s�are� �ataset. Separate multiple values  it� 
space vertical bar space ( ȩ )ǲ t�is separator is use� t�roug�out t�e �ar in �ore 
stan�ar� to concatenate multiple entries in a cell.

EѥюњѝљђǱ ��e �egents o� t�e �niversity o� �ali�ornia
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ�ctermsǱrig�ts
ol�er 

�ђџњ ћюњђǱ dynamicProperties
�ђѓіћіѡіќћǱ � list o� a��itional measurements, �acts, c�aracteristics, or assertions 

about t�e recor�. ��is term is meant to provi�e a mec�anism �or structure� 
content. 

�юѡіќћюљђǱ �eporting site con�itions �uring sampling events can in�orm occupancy 
mo�els. �ar in �ore �oes not currently �ave terms �or t�ese con�itionsǲ 
t�ere�ore, The Wild Bee Data Standard uses dwc:dynamicProperties to report 
t�em.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �eport any or all o� t�e 

�ollo ing site con�itions using �eyǱvalue pairs. Note t�at numeric values �o not 
nee� �uotation mar�s. �� provi�ing multiple �eyǱvalue pairs, separate t�em  it� 
commas. Enclose t�e entire term in curly brac�ets ( ǿȀ, see E¡ample).
● �ontrolle� vocabulary list �or dwc:dynamicPropertiesǱ

○ air�emperatureǱ report �egrees �elsius
○ rel
umi�ityǱ report relative �umi�ity percent value
○  in�Spee�Ǳ report  in� spee� an� unit measure 
○ clou��overǱ report one o� t�e �ollo ingǱ clear, partly clou�y, mostly 

clou�y, lig�t overcast, �ar� overcast
○ precipǱ report one o� t�e �ollo ingǱ none, lig�t rain

■ Note lig�t rain is only allo e� �or long term passive traps, 

https://dwc.tdwg.org/terms/#dwc:scientificNameAuthorship
https://dwc.tdwg.org/terms/#dcterms:rightsHolder
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suc� as cup or vane traps. Nearly all  il� bee sampling 
s�oul� be con�ucte�  it� no precipitation.

○ ���Ǳ air �uality in�e¡ as reporte� �or t�e sampling area 
EѥюњѝљђǱ ǿȈrel
umi�ityȈǱ2Ş, Ȉair�emperatureȈǱ22, Ȉ in�Spee�ȈǱȈ3 �p�Ȉ, 

Ȉclou��overȈǱȈlig�t overcastȈ, ȈprecipȈǱȈnoneȈ, Ȉ���ȈǱ3ŚȀ
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�ynamic�roperties 

Occurrence

�ђџњ ћюњђǱ lifeStage
�ђѓіћіѡіќћǱ ��e age class or li�e stage o� t�e organism(s) at t�e time t�e occurrence 

 as recor�e�.
�юѡіќћюљђǱ �rovi�ing �emograp�ic in�ormation can improve an� in�orm general 

�no le�ge on bee li�e �istory �abits an� species �istribution mo�els, particularly 
�or atȬris� species.

�ђўѢіџђњђћѡǱ �ptional, but re�uire� i� t�e specimen is not an a�ult.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �rovi�e t�e appropriate 

category �ollo ing t�e controlle� vocabulary list.
● �ontrolle� vocabulary list �or dwc:lifeStageǱ

○ egg
○ larva
○ pupa
○ a�ult

EѥюњѝљђѠǱ �arva, a�ult
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e occupancy o� �ocal species protocol (�tto et 

al., 202Ś).
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱli�eStage 

�ђџњ ћюњђǱ caste
�ђѓіћіѡіќћǱ �ategori£ation o� in�ivi�uals �or eusocial species.
�юѡіќћюљђǱ �rovi�ing �emograp�ic in�ormation can improve an� in�orm general 

�no le�ge on bee li�e �istory �abits an� species �istribution mo�els, particularly 
�or atȬris� species.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �rovi�e t�e appropriate 

category �ollo ing t�e controlle� vocabulary list.
● �ontrolle� vocabulary list �or dwc:casteǱ

○ �ueen
○  or�er
○ �rone

EѥюњѝљђѠǱ �ueen,  or�er
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e occupancy o� �ocal species protocol (�tto et 

al., 202Ś).
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcaste 

�ђџњ ћюњђǱ behavior

https://dwc.tdwg.org/terms/#dwc:dynamicProperties
https://dwc.tdwg.org/terms/#dwc:lifeStage
https://dwc.tdwg.org/terms/#dwc:caste
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�ђѓіћіѡіќћǱ ��e be�avior s�o n by t�e sub�ect at t�e time t�e occurrence  as 
recor�e�.

�юѡіќћюљђǱ �rovi�ing �emograp�ic in�ormation can improve an� in�orm general 
�no le�ge on bee li�e �istory �abits an� species �istribution mo�els, particularly 
�or atȬris� species.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �rovi�e t�e appropriate 

category �ollo ing t�e controlle� vocabulary list.
● �ontrolle� vocabulary list �or dwc:behaviorǱ

○ �oraging
○ collecting pollen
○ collecting nectar
○ nesting

EѥюњѝљђѠǱ �ollecting pollen, nesting
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e occupancy o� �ocal species protocol (�tto et 

al., 202Ś).
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱbe�avior 

�ђџњ ћюњђǱ vitality
�ђѓіћіѡіќћǱ �n in�ication o�  �et�er an organism  as alive or �ea� at t�e time o� 

collection or observation.
�юѡіќћюљђǱ �rovi�ing �emograp�ic in�ormation can improve an� in�orm general 

�no le�ge on bee li�e �istory �abits an� species �istribution mo�els, particularly 
�or atȬris� species.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. �rovi�e t�e appropriate 

category �ollo ing t�e controlle� vocabulary list.
● �ontrolle� vocabulary list �or dwc:vitalityǱ

○ alive
○ �ea�
○ moribun�

EѥюњѝљђѠǱ �live, �ea�
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e occupancy o� �ocal species protocol (�tto et 
al., 202Ś).
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱvitality
 
�ђџњ ћюњђǱ associatedMedia
�ђѓіћіѡіќћǱ � list o� i�entięers o� me�ia associate�  it� t�e occurrence.
�юѡіќћюљђǱ �rovi�es lin�s to accompanying p�otos relate� to t�e occurrence, 

inclu�ing but not limite� to site p�otos, plant p�otos, trap p�otos, specimen 
p�otos. May instea� provi�e a �ost institution �ousing nonȬpublic image �ata or 
ot�er me�ia.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ Me�ia s�are� publicly via dwc:associatedMedia must �ave an 

associate� i�entięer,  �et�er t�at is a  ebsite, a publication, or a ����. �lease 
provi�e any relevant i�entięers, separate� by a vertical bar i� necessary. �or nonȬ
publicly �el� me�ia, please provi�e t�e name o� t�e institution t�at manages t�e 
me�ia �ata.

https://dwc.tdwg.org/terms/#dwc:behavior
https://dwc.tdwg.org/terms/#dwc:vitality
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EѥюњѝљђѠǱ �ttpsǱȦȦ   .Ěic�r.comȦp�otosȦusgsbimlȦ5226Ś266ŝŝ5Ȧ, �niversity o� 
Minnesota

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱassociate�Me�ia 

�ђџњ ћюњђǱ associatedOccurrences
�ђѓіћіѡіќћǱ � list o� i�entięers o� ot�er occurrence recor�s an� t�eir associations to 

t�is occurrence
�юѡіќћюљђǱ �in�s to ot�er bee or plant occurrences t�at  ere observe�, �etecte�, or 

collecte� aroun� a bee occurrence. ��is �iěers �rom dwc:associatedTaxa in that 
a plant liste� �ere can be anot�er plant in t�e vicinity o� t�e plant t�e occurrence 
 as �irectly interacting  it�. 
o ever, t�is term can also be use� to lin� to t�e 
occurrence o� t�e plant �escribe� in dwc:associatedTaxa. �se o� t�is term may 
provi�e more conte¡t �or �ocal species analyses.

�ђўѢіџђњђћѡǱ �ptional. 

ќѤ ѡќ ѢѠђǱ �se a �eyǱvalue pair,  it� t�e �ey �escribing t�e relations�ip  it� t�e 

associate� occurrence an� t�e value being t�e uni�ue �� �or t�at occurrence. ��e 
uni�ue ��  ill i�eally be a ��� lin� to t�e occurrence provi�e� on a �ata portal. 
�e �o not provi�e a controlle� vocabulary �or t�e possible relations�ipsǲ be 
concise but �escriptive  �en generating t�ese �eys. ��e uni�ue �� can �escribe 
�or anot�er bee or plant occurrence t�at a bee occurrence  as observe�, �etecte�, 
or collecte� on. �t coul� also �escribe t�e occurrence itsel�  it� t�e use o� t�e 
ȃsame asȄ or ȃsame occurrence asȄ �ey. �� provi�ing multiple �eyǱvalue pairs, 
separate t�em  it� a comma. Enclose t�e entire term in curly brac�ets ( ǿȀ, see 
E¡amples).

EѥюњѝљђѠǱ 
• ǿȃparasiti£e� byȄǱ�ttpsǱȦȦ   .gbi�.orgȦoccurrenceȦ2Ş51169659Ȁ

○ �escribes an associate� occurrence o� a parasitic bee.
• ǿȃobserve� nearȄǱ �ttpsǱȦȦ   .inaturalist.orgȦobservationsȦ216532139Ȁ 

○ �escribes an associate� occurrence o� t�e plant a bee  as observe� 
on.

• ǿȃsame asȄǱ �ttpsǱȦȦ   .inaturalist.orgȦobservationsȦ2203ŝ5291Ȁ or ǿȃsame 
occurrence asȄǱ�ttpsǱȦȦ   .inaturalist.orgȦobservationsȦ2203ŝ5291Ȁ

○ �escribes t�e bee occurrence as poste� on iNaturalist. ��is 
e¡ample can also be use� �or plant occurrences �escribe� in 
dwc:associatedTaxa.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱassociate��ccurrences 

�ђџњ ћюњђǱ occurrenceRemarks
�ђѓіћіѡіќћǱ �omments or notes about t�e occurrence.
�юѡіќћюљђǱ ��is term provi�es a��itional conte¡t �or t�e correspon�ing occurrence. 


ere, t�e term is use� to �escribe �o  a bee  as capture�.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e a brie� �escription o� �o  an�  �ere t�e bee  as capture� or 

observe�.
EѥюњѝљђѠǱ nette� in air, nette� on t�e groun�
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e communities protocol (�evenson et al., 

202Śb). 
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱoccurrence�emar�s 

https://www.flickr.com/photos/usgsbiml/52264266775/
https://dwc.tdwg.org/terms/#dwc:associatedMedia
https://www.gbif.org/occurrence/2851169659
https://www.inaturalist.org/observations/216532139
https://www.inaturalist.org/observations/220375291
https://www.inaturalist.org/observations/220375291
https://dwc.tdwg.org/terms/#dwc:associatedOccurrences
https://dwc.tdwg.org/terms/#dwc:occurrenceRemarks
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MaterialEntity

�ђџњ ћюњђǱ preparations
�ђѓіћіѡіќћǱ � list o� preparations an� preservation met�o�s �or material associate� 

 it� an occurrence.
�юѡіќћюљђǱ �escribes proce�ures ta�en to preserve material �rom a p�ysical 

specimen �or molecular or tissue analyses. �an also be use� to re�erence  �ole 
specimen preparation.

�ђўѢіџђњђћѡǱ �ore �or molecular (�àpe£Ȭ�ribe et al., 202Ś) an� parasite an� 
pat�ogen (Strange et al., 202Ś) protocols, optional ot�er ise.


ќѤ ѡќ ѢѠђǱ �n�icate  �at, i� any, material  as e¡tracte� �rom t�e specimen an� 
 �at t�at material  ill be use� �or. �or  �ole specimens, in�icate t�eir ęnal 
preservation met�o�.

EѥюњѝљђѠǱ �N� e¡tract, ȬŞ0 �ree£er, pinne�, in alco�ol
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e molecular (�àpe£Ȭ�ribe et al., 202Ś) an� 

parasite an� pat�ogen (Strange et al., 202Ś) protocols.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱpreparations  

�ђџњ ћюњђǱ associatedSequences
�ђѓіћіѡіќћǱ � list o� i�entięers o� genetic se�uence in�ormation associate�  it� an 

occurrence.
�юѡіќћюљђǱ �in�s to genetic se�uence �ata to veri�y ta¡onomic i�entięcation �or a 

specimen.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e one or multiple means to locate genetic se�uence in�ormation. 

��entięers can inclu�e publications, globally uni�ue i�entięers, an� ���s. 
Separate i�entięers in a list  it� space vertical bar space ( ȩ )ǲ t�is separator is 
use� t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple entries in a 
cell.

EѥюњѝљђѠǱ �ttpsǱȦȦ   .bol�systems.orgȦin�e¡.p�pȦ�ublicȏ
�ecor��ie ǵprocessi�ƽBEE��Ś62Ȭ0Ş, �ttpsǱȦȦ   .bol�systems.orgȦin�e¡.p�pȦ
�ublicȏ�ecor��ie ǵprocessi�ƽB�S�20ŝȬ05 

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e molecular protocol (�àpe£Ȭ�ribe et al., 
202Ś). 

�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱassociate�Se�uences 

�ђџњ ћюњђǱ materialEntityRemarks
�ђѓіћіѡіќћǱ �omments or notes about t�e MaterialEntity.
�юѡіќћюљђǱ ��is term provi�es conte¡t �or ot�er terms use� in t�e MaterialEntity 

category. �n The Wild Bee Data Standard, these terms are dwc:disposition, 
dwc:preparations, an� dwc:associatedSequences.

�ђўѢіџђњђћѡǱ �ore �or molecular (�àpe£Ȭ�ribe et al., 202Ś) an� parasite an� 
pat�ogen (Strange et al., 202Ś) protocols, optional ot�er ise.


ќѤ ѡќ ѢѠђǱ �se t�is term to provi�e in�ormation relate� to dwc:disposition that is 
not inclu�e� in t�e controlle� vocabulary list. ��is term is also use� in t�e Bee 

https://dwc.tdwg.org/terms/#dwc:preparations
https://www.boldsystems.org/index.php/Public_RecordView?processid=BEECC462-08
https://www.boldsystems.org/index.php/Public_RecordView?processid=BEECC462-08
https://www.boldsystems.org/index.php/Public_RecordView?processid=BUSA207-05
https://www.boldsystems.org/index.php/Public_RecordView?processid=BUSA207-05
https://dwc.tdwg.org/terms/#dwc:associatedSequences
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Monitoring ��N protocols to provi�e more conte¡t �or any material ta�en �or 
molecular or tissue analyses �or  �ic� t�e ęnal storage con�itions are �escribe� 
in dwc:preparations.

EѥюњѝљђѠǱ 
● in lab 

○ E¡ample relate� to dwc:disposition t�at in�icates t�e specimen is in 
t�e laboratory a aiting �ull processing. 

● sterili£e�  it� 10Ɩ bleac� ȩ store� on ice bet een collection an� ęnal 
storage ȩ 0.Ş �our bet een collection an� ęnal storage ȩ store� in Sample 
�ab, Sample �ocation

○ E¡ample specięc to Bee Monitoring ��N protocols �or molecular 
an� tissue �ata analysis.

● 
ea� is missing �rom specimen
○ E¡ample relate� to dwc:disposition t�at provi�es a note about 

specimen con�ition.
● �eg remove� �or molecular analysis

○ E¡ample relate� to dwc:disposition t�at provi�es a note about 
specimen con�ition.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll, particularly t�e molecular (�àpe£Ȭ�ribe et al., 202Ś), an� 
parasite an� pat�ogen (Strange et al., 202Ś) protocols.

�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱmaterialEntity�emar�s 

Event

�ђџњ ћюњђǱ fieldNumber
�ђѓіћіѡіќћǱ �n i�entięer �or a sampling event in t�e ęel� t�at lin�s ęel�Ȭbase� or 

collecte� in�ormation to an occurrence. E¡amples inclu�e a site number or a 
vial number associate�  it� a bee or group o� bees collecte� at a site. Note t�at 
it is possible �or multiple vials to be collecte� at a site �uring a sampling event. 
�sing t�is term to in�icate site number, vial number, or some ot�er ęel�Ȭbase� 
i�entięer is allo able.

�юѡіќћюљђǱ �larięes sampling protocol.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e any siteȬi�enti�ying in�ormation �ere.
EѥюњѝљђѠǱ 

● Site numbersǱ Site 1, 5�Ȭ2015, �arm Site 6
● �ial numbersǱ 2, �MȬSiteŚȬ0Ş

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱęel�Number 

�ђџњ ћюњђǱ habitat  
�ђѓіћіѡіќћǱ � category or �escription o� t�e �abitat in  �ic� t�e sampling event 

occurre�.
�юѡіќћюљђǱ 
abitat type �as ecological implications on bee community assemblage.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e any �escription o� t�e �abitat type  �ere t�e specimen  as 

observe� or collecte�. �or a common re�erence, provi�e a �abitat type an� 
number �rom eit�er t�e N��S Ecological Site �escriptions (ES�) or t�e E�� 

https://dwc.tdwg.org/terms/#dwc:materialEntityRemarks
https://dwc.tdwg.org/terms/#dwc:fieldNumber
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�evel 3 Ecoregions, speci�ying  �ic� source  as use� using a �eyǱvalue pair. 
�� using a �eyǱvalue pair, enclose t�e entire term in curly brac�ets ( ǿȀ, see 
E¡amples).
• More on N��S ES�sǱ �ttpsǱȦȦ   .nrcs.us�a.govȦgettingȬassistanceȦ

tec�nicalȬassistanceȦecologicalȬsciencesȦecologicalȬsiteȬ�escriptions 
• More on E�� EcoregionsǱ �ttpsǱȦȦ   .epa.govȦecoȬresearc�ȦlevelȬiiiȬan�ȬivȬ

ecoregionsȬcontinentalȬunite�Ȭstates 
EѥюњѝљђѠǱ oa� savanna, steppe, ǿȃE�� �evel 3 EcoregionȄǱȃ�£ar� 
ig�lan�s (39)ȄȀ, 

ǿȃN��S ES�ȄǱȃSna�e �iver �lains (011�)ȄȀ
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱ�abitat 

Location

�ђџњ ћюњђǱ county
�ђѓіћіѡіќћǱ ��e �ull, unabbreviate� name o� t�e ne¡t smaller a�ministrative region 

t�an state�rovince (county, �epartment, etc.) in  �ic� t�e sampling location 
occurs. 

�юѡіќћюљђǱ �rovi�ing ęner grain location in�ormation supports �ata ęltering �or 
analysis.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ ��is term uses a controlle� vocabulary. See t�e 	etty ��esaurus o� 

	eograp�ic Names (�ttpsǱȦȦ   .getty.e�uȦresearc�ȦtoolsȦvocabulariesȦtgnȦ) �or 
a �ull controlle� vocabulary list.

EѥюњѝљђѠǱ Ness, Menominee
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcounty 

�ђџњ ћюњђǱ locality 
�ђѓіћіѡіќћǱ ��e specięc �escription o� t�e place. 
�юѡіќћюљђǱ �rovi�ing ęner grain location in�ormation supports �ata ęltering �or 

analysis.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ ��is coul� be any use�ul collection location name suc� asǱ to n, par�, 

stu�y site co�e name, street a��ress, or an amalgamation o� ot�er location names 
in your �ataset.

EѥюњѝљђѠǱ 	ran� StaircaseȬEscalante National Monument, 500 m �rom 
 y 1 at �l� 
�rc�ar� ��

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱlocality 
 
�ђџњ ћюњђǱ verbatimElevation
�ђѓіћіѡіќћǱ ��e original �escription o� t�e elevation (altitu�e, usually above sea 

level) o� t�e sampling location.
�юѡіќћюљђǱ Elevation �as ecological implications on bee community assemblage.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e an estimate o� elevation above sea level in meters. ��e value can 

be gat�ere� in t�e ęel�  it� 	�S or via spatial so�t are tools.

https://www.nrcs.usda.gov/getting-assistance/technical-assistance/ecological-sciences/ecological-site-descriptions
https://www.nrcs.usda.gov/getting-assistance/technical-assistance/ecological-sciences/ecological-site-descriptions
https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-continental-united-states
https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-continental-united-states
https://dwc.tdwg.org/terms/#dwc:habitat
https://www.getty.edu/research/tools/vocabularies/tgn/
https://dwc.tdwg.org/terms/#dwc:county
https://dwc.tdwg.org/terms/#dwc:locality
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EѥюњѝљђǱ 150 m
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱverbatimElevation 

�ђџњ ћюњђǱ coordinatePrecision
�ђѓіћіѡіќћǱ � �ecimal representation o� t�e precision o� t�e coor�inates given in t�e 

dwc:decimalLatitude an� dwc:decimalLongitude.
�юѡіќћюљђǱ �rovi�ing precision is anot�er  ay o� stating 

uncertainty in t�e coor�inates in con�unction  it� t�e core term 
dwc:coordinateUncertaintyInMeters. �t can also clari�y roun�ing errors t�at may 
occur in computer so�t are  �en t�e en� o� a coor�inate value is £ero.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e appropriate number o� �ecimals in t�e coor�inates o� t�e 

occurrence recor�.
EѥюњѝљђѠǱ 

● 0.00001 
○ precise to 5 mǲ best practice �or The Wild Bee Data Standard. 

�ssociate�  it� 	�SȬ�erive� coor�inates  it� ęve �ecimal places.
● 0.000001

○ precise to 0.11 mǲ associate�  it� coor�inates  it� si¡ �ecimal places 
�erive� �rom geograp�ic computer so�t are (i.e., 	oogle Maps, 	�S 
programs).

● 0.01 
○ precise to 1 �m. ��e value �or dwc:coordinateUncertaintyInMeters 

 ill be 1000, an� t�e number o� �ecimal places in 
dwc:decimalLatitude an� dwc:decimalLongitude  ill be 1. Be sure 
to in�icate location mas�ing in dwc:informationWithheld.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱcoor�inate�recision 

�ђџњ ћюњђǱ georeferencedBy
�ђѓіћіѡіќћǱ � list o� names o� people, groups, or organi£ations  �o �etermine� t�e 

geore�erence (spatial representation) �or t�e sampling location.
�юѡіќћюљђǱ �rovi�ing t�e names o� t�e geore�erencing personnel creates a potential 

point o� contact �or more in�ormation regar�ing an occurrence or its collecting 
event

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �se �ull names (�irst ǽMi��le �nitial, i� provi�e�Ǿ �ast)  �enever 

possible. Separate t�e values in a list  it� space vertical bar space ( ȩ )ǲ t�is 
separator is use� t�roug�out t�e �ar in �ore stan�ar� to concatenate multiple 
entries in a cell. 

EѥюњѝљђǱ �melia Ear�art ȩ 
arry Manning 
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱgeore�erence�By 

�ђџњ ћюњђǱ georeferenceRemarks
�ђѓіћіѡіќћǱ Notes or comments about t�e spatial �escription �etermination.
�юѡіќћюљђǱ Some organi£ations re�uire �etaile� in�ormation regar�ing t�e 

geore�erence process, inclu�ing �o  many satellites triangulate� t�e coor�inates 
or t�e type o� �evice use� to �etermine t�e coor�inates.

https://dwc.tdwg.org/terms/#dwc:verbatimElevation
https://dwc.tdwg.org/terms/#dwc:coordinatePrecision
https://dwc.tdwg.org/terms/#dwc:georeferencedBy
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�ђўѢіџђњђћѡǱ �ptional

ќѤ ѡќ ѢѠђǱ �rovi�e any relevant in�ormation to satis�y organi£ation re�uirements, 

inclu�ing t�e number o� satellites or t�e �evice type use� to recor� coor�inates. 
�o clari�y to users outsi�e your organi£ation  �at in�ormation is being provi�e�, 
�escribe t�e in�ormation using a �eyǱvalue pair. Note t�at numerical values �o 
not nee� �uotation mar�s. �� using multiple �eyǱvalue pairs, separate t�em  it� a 
comma. Enclose t�e entire term in curly brac�ets ( ǿȀ, see E¡ample).

EѥюњѝљђǱ ǿȃnumber o� satellitesȄǱ5, ȃ�evice type use� to recor� coor�inatesȄǱ 
ȃ	armin e�re¡ 22¡ȄȀ

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱgeore�erence�emar�s 

Identification

�ђџњ ћюњђǱ typeStatus
�ђѓіћіѡіќћǱ � list o� nomenclatural types (type status, typięe� scientięc name, 

publication) applie� to t�e sub�ect.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t by allo ing �or i�entięcation 

verięcation.
�ђўѢіџђњђћѡǱ �ptional i� not a type specimen, but re�uire� i� t�e occurrence recor� 

re�ers to a type specimen.

ќѤ ѡќ ѢѠђǱ �rovi�e any type status in�ormation, i� applicable.
EѥюњѝљђǱ �olotype o� 
�������ȱ��������
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱtypeStatus 

�ђџњ ћюњђǱ identificationRemarks
�ђѓіћіѡіќћǱ �ny comments or notes regar�ing t�e i�entięcation o� a specimen.
�юѡіќћюљђǱ �rovi�es conte¡t an� improves repro�ucibility �or ta¡onomic 

i�entięcation.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e any ancillary in�ormation t�at may be �elp�ul to ot�ers 

attempting to veri�y, mo�i�y, or stu�y t�e i�entięcation o� a specimen.
EѥюњѝљђǱ Ma�e �etermination base� on malar space
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱi�entięcation�emar�s 

Taxon

�ђџњ ћюњђǱ namePublishedIn
�ђѓіћіѡіќћǱ � re�erence �or t�e publication in  �ic� t�e dwc:scientificName  as 

originally establis�e�.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t an� improves repro�ucibility �or 

ta¡onomic i�entięcation by allo ing �or re�erence verięcation by �ata users.
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e a �ull citation �or a ta¡onomic re�erence.

https://dwc.tdwg.org/terms/#dwc:georeferenceRemarks
https://dwc.tdwg.org/terms/#dwc:typeStatus
https://dwc.tdwg.org/terms/#dwc:identificationRemarks
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EѥюњѝљђǱ San��ouse, 	.�. 193ŝ. ��e bees o� t�e genera ����������, ��������������, 
an� �������������ȱ(
ymenopteraǲ �poi�ea) occurring in t�e �nite� States. �������ȱ
��ȱ���ȱ����������ȱ������¢ȱ��ȱ�������� 2ŝǱ 65–ŝ9.

�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱname�ublis�e��n 

�ђџњ ћюњђǱ tribe
�ђѓіћіѡіќћǱ ��e �ull scientięc name o� t�e tribe in  �ic� t�e occurrence is classięe�.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t. �ccurate i�entięcation to t�e 

lo est ta¡onomic ran� possible creates t�e most use�ul �ata �rom a set o� 
occurrences.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e tribe name.
EѥюњѝљђѠǱ �olletini, �er�itini, Nomiini
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱtribe 

�ђџњ ћюњђǱ subgenus
�ђѓіћіѡіќћǱ ��e �ull scientięc name o� t�e subgenus in  �ic� t�e occurrence is 

classięe�. �alues s�oul� inclu�e t�e genus to avoi� �omonym con�usion.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t. �ccurate i�entięcation to t�e 

lo est ta¡onomic ran� possible creates t�e most use�ul �ata �rom a set o� 
occurrences.

�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e subgenus name in parent�eses a�ter t�e genus name.
EѥюњѝљђѠǱ ������ȱ(���������������)ǰȱ�������ȱ(Melandrena), ������������ȱ(���������)
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱsubgenus 

�ђџњ ћюњђǱ taxonRank
�ђѓіћіѡіќћǱ ��e ta¡onomic ran� o� t�e most specięc name in t�e dwc:scientificName.
�юѡіќћюљђǱ �rovi�es important ta¡onomic conte¡t. �ccurate i�entięcation to t�e 

lo est ta¡onomic ran� possible creates t�e most use�ul �ata �rom a set o� 
occurrences.

�ђўѢіџђњђћѡǱ �ptional, but re�uire� i� dwc:identificationQualifier is use�.

ќѤ ѡќ ѢѠђǱ �rovi�e t�e ęnest resolution o� t�e occurrence species i�entięcation.
EѥюњѝљђѠǱ genus, species, subspecies
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱta¡on�an� 

�ђџњ ћюњђǱ vernacularName
�ђѓіћіѡіќћǱ � common or vernacular name.
�юѡіќћюљђǱ Some �ata collectors, managers, or users may be more �amiliar  it� or 

pre�er to use a common name �or a species. 
�ђўѢіџђњђћѡǱ �ptional.

ќѤ ѡќ ѢѠђǱ �rovi�e a common name.
EѥюњѝљђǱ � oȬspotte� bumble bee
�ђљђѣюћѡ ѝџќѡќѐќљѠǱ �ll.
�ќџ њќџђ ёђѡюіљǱ �ttpsǱȦȦ� c.t� g.orgȦtermsȦǛ� cǱvernacularName

https://dwc.tdwg.org/terms/#dwc:namePublishedIn
https://dwc.tdwg.org/terms/#dwc:tribe
https://dwc.tdwg.org/terms/#dwc:subgenus
https://dwc.tdwg.org/terms/#dwc:taxonRank
https://dwc.tdwg.org/terms/#dwc:vernacularName
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���EN��� 2
	lossary o� �erms 

�џѐѕіѣђǱ � �ata arc�ive can be one o� t o t�ingsǱ 1) � general �ata arc�ive �or 
�o nloa�ing is a snaps�ot o� occurrence �ata in time, reĚecting a �ataset at a 
certain point in �istory. ��is type o� arc�ive never c�anges an� can be �o nloa�e� 
at any time �rom a �ata aggregator, portal, or repository. 2) � �ar in �ore arc�ive 
�o nloa�e� �rom a �ata aggregator, portal, or repository is a �ataset �ormatte� to 
�ollo  t�e �ar in �ore �ata stan�ar�. � � � arc�ive can c�ange over time as ne  
recor�s are a��e� by t�e �ata provi�er.
�єєџђєюѡќџǱ �n online source t�at combines multiple �atasets �rom multiple 
sources in one place �or e¡ploration an� �o nloa�. E¡amples inclu�e 	B��, i�igBio, 
Symbiota portals, an� �iscover �i�e.
���EǱ ��e ���E �rinciples �or �n�igenous �ata 	overnance are people an� 
purposeȬoriente�, reĚecting t�e crucial role o� �ata in a�vancing �n�igenous 
innovation an� sel�Ȭ�etermination. ���E is an acronym �or �ollective beneęt, 
�ut�ority to control, �esponsibility, an� Et�ics. (�ttpsǱȦȦ   .gi�aȬglobal.orgȦcareǲ 
�arroll et al., 2020).
�ќљљђѐѡіќћѠ Mюћюєђњђћѡ SѦѠѡђњ (�MS)Ǳ So�t are use� to catalog items in a 
collectionǲ in natural �istory, a �MS can be use� to organi£e organismal specimens. 
E¡amples inclu�e �rctos, Speci�y, an� Symbiota. �ata �rom t�ese systems can be 
uploa�e� to t�e �nternet an� ma�e openly available.
�ќћѡџќљљђё ѣќѐюяѢљюџѦǱ �n accepte� list o� entries �or a type o� in�ormation (see 
�erm). �ontrolle� vocabulary lists are inten�e� to re�uce ambiguity in term use an� 
can be mo�ięe� i� nee�e�. 
�юџѤіћ �ќџђǱ �ar in �ore is a �ata stan�ar� inten�e� to �acilitate t�e s�aring 
o� in�ormation about biological �iversity by provi�ing i�entięers, labels, an� 
�eęnitions. �ar in �ore is primarily base� on ta¡a, t�eir occurrence in nature 
as �ocumente� by observations, specimens, or samples, an� relate� in�ormation. 
(�ttpsǱȦȦ   .t� g.orgȦstan�ar�sȦ� cȦǲ �iec£ore� et al., 2012). 
�юѡю юєџђђњђћѡǱ � contract �escribing t�e appropriate use con�itions an� cre�iting 
practices o� a �ataset. �lso re�erre� to as �ata use or �ata s�aring agreements.
�юѡю юѠѠѢџюћѐђǱ � �ocument veri�ying t�at a �ataset is o� �ig� �uality an� contains 
accurate in�ormation.
�юѡю ђѡѕіѐѠǱ �escribes proper use an� protection o� openly accessible �ata to 
�evelop an� maintain trust bet een �ata generators, managers, an� users.
�юѡю љіѓђ ѐѦѐљђǱ Eig�t steps t�at �escribe �o  to  or�  it� �ata t�roug�out an� 
beyon� its use in a particular pro�ectǱ �lan, �ollect, �ssure, �escribe, �reserve, 
�iscover, �ntegrate, an� �naly£e. (�ttpsǱȦȦesc�olars�ip.orgȦucȦitemȦŝt�5�ŝn3ǲ Strasser 
et al., 2012). 
�юѡю њќёђљǱ �ormal, co�ięe� relations�ips bet een types o� in�ormation. ��en 
base� on an ontology, it is calle� a semantic mo�el.
�юѡю ѠќѣђџђієћѡѦǱ ��e i�ea t�at �ata are sub�ect to t�e la s o� t�e place t�ey  ere 
collecte�.

https://www.gida-global.org/care
https://www.tdwg.org/standards/dwc/
https://escholarship.org/uc/item/7tf5q7n3
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�юѡю ѠѡюћёюџёǱ 	ui�elines to �escribe an� recor� �ata (�ttpsǱȦȦ   .usgs.govȦ�ataȬ
managementȦ�ataȬstan�ar�s). 
�ієіѡюљ ѠѝђѐіњђћǱ � �igiti£e� recor� o� a p�ysical specimen.
�ієіѡюљ �яїђѐѡ �ёђћѡіѓіђџ (���)Ǳ � �igital i�entięer o� a p�ysical, �igital, or abstract 
ob�ect, �esigne� to be bot� �umanȬusable an� mac�ine rea�able, t�at allo s t�e 
persistent, uni�ue i�entięcation o� an� reliable trac�ing an� access to t�at ob�ect 
(�ttpsǱȦȦ   .�oi.orgȦt�eȬi�entięerȦ �atȬisȬaȬ�oiȦ).
Eѐќљќєіѐюљ Mђѡюёюѡю �юћєѢюєђ (EM�)Ǳ � meta�ata stan�ar� t�at �escribes 
ecological �ata (�ttpsǱȦȦeml.ecoin�ormatics.orgȦǲ �ones et al., 2019).
Eѥѡђћёђё ѠѝђѐіњђћǱ � �igital specimen along  it� a��itional ancillary �ata 
�escribing t�at specimen, inclu�ing imagery, p�enology, molecular in�ormation, 
environmental surroun�ings, an� more (�en�emer et al., 2020).
����Ǳ �escribes �ata t�at is �in�able, �ccessible, �nteroperable, an� �epro�ucible 
(�ttpsǱȦȦ   .goȬ�air.orgȦ�airȬprinciplesȦǲ �il�inson et al., 2016).
�ёђћѡіѓіђџѠǱ Mac�ineȬrea�ableǱ ��entięers meant �or use by computer so�t are. 
�niversally uni�ueǱ � mac�ineȬrea�able i�entięer consisting o� a 12ŞȬbit label 
t�at s�oul� only ever be create� once. 
umanȬusableǱ ��entięers t�at people use 
to manage �ata. �ni�ueǱ a �umanȬusable, usually �umanȬcreate� i�entięer �or a 
specięc purpose.
�ћѡђєџюѡђё �ѢяљіѠѕіћє �ќќљјіѡ (���)Ǳ So�t are use� to publis� �ata to 	B�� (�ttpsǱȦȦ
   .gbi�.orgȦiptǲ �obertson et al., 201Ś).

ђѦǱѣюљѢђ ѝюіџǱ � means o� provi�ing comple¡ in�ormation in a mac�ineȬrea�able 
manner. � �ey is t�e type o� in�ormation being provi�e�, an� t�e value is t�e actual 
in�ormation.
�іѐђћѠђǱ � �ocument t�at �escribes con�itions o� acceptable use o� openly s�are� 
�ata. �ssigning a license to a �ataset promotes proper cre�iting. �reative �ommons 
licenses are commonly use�ǲ beyon� t�e public �omain license, t�ere are si¡ ot�er 
licenses t�at can be applie� to occurrence �atasetsǱ �ttpsǱȦȦcreativecommons.orgȦ
s�areȬyourȬ or�ȦcclicensesȦ 
MюѝѝіћєǱ �ranslating �ata column �ea�ings to �ar in �ore terms.
MђѡюёюѡюǱ �ata t�at �escribes ot�er �ata, inclu�ing aut�ors�ip, �ate create�, �ate 
publis�e�, an� license restrictions.
�ѐѐѢџџђћѐђ ёюѡюǱ �ecor�s o� organisms t�at inclu�e t�e �ate collecte�, collector 
i�entięcation, geograp�ic location, an� ot�er ancillary in�ormation.
�ѝђћљѦ юѣюіљюяљђǱ �ata is consi�ere� openly available i� it can be �o nloa�e� �reely 
 it�out e¡plicit permission �rom t�e provi�er (i.e., no email e¡c�ange is re�uire� 
to obtain a �ataset) an� t�e con�itions �or using t�e �ata are ma�e clear by t�e 
provi�er. �se con�itions are typically provi�e� by applying a license (see �icense).
�ћѡќљќєѦǱ � �escription o� �o  various concepts  it�in an area o� in�ormation 
relate to eac� ot�er. �n ontology can be use� to create a �ata mo�el.
����� i�Ǳ � uni�ue i�entięer use� by scientists to lin� t�eir output across t�e 
�nternet, obtaine� an� recor�e� at t�e �pen �esearc� an� �ontributor �� registry 
(�ttpsǱȦȦorci�.orgȦǲ 
aa� et al., 2012). 

https://www.usgs.gov/data-management/data-standards
https://www.usgs.gov/data-management/data-standards
https://www.doi.org/the-identifier/what-is-a-doi/
https://eml.ecoinformatics.org/
https://www.go-fair.org/fair-principles/
https://www.gbif.org/ipt
https://www.gbif.org/ipt
https://creativecommons.org/share-your-work/cclicenses/
https://creativecommons.org/share-your-work/cclicenses/
https://orcid.org/
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�ќџѡюљǱ � place  �ere �ata or �atasets can be �o nloa�e�. �ortals provi�e 
�o nloa�able access to �ata.
�ђѐќџёǱ � ro  o� �ata in a �igiti£e� ęle.
�ђѝќѠіѡќџѦǱ � place  �ere �ata are store� but not aggregate�. �atasets can be 
�o nloa�e� in�ivi�ually �rom in�ivi�ual provi�ers. �epositories can serve as an 
arc�ive, an� arc�ive� �ata are never c�ange�. E¡amplesǱ �eno�o (�ttpsǱȦȦ£eno�o.
orgȦ), �igS�are (�ttpsǱȦȦęgs�are.comȦ), t�e Environmental �ata �nitiative repository 
(E��ǲ �ttpsǱȦȦportal.e�irepository.orgȦnisȦ�ome.�sp), an� �rya� (�ttpsǱȦȦ�ata�rya�.
orgȦstas�). 
�ѕђњюѡіѐ �ќљљђѐѡіќћѠ NђѡѤќџј (��N)Ǳ � ��ematic �ollections Net or� is a 
net or� o� institutions  it� a strategy �or �igiti£ing in�ormation t�at a��resses a 
particular researc� t�eme. �nce �igiti£e�, �ata are easily accesse� an� available 
�or ot�er researc� an� e�ucational use. (�ttpsǱȦȦ   .i�igbio.orgȦcontentȦt�ematicȬ
collectionsȬnet or�s). �urrent ��Ns t�at are �igiti£ing in�ormation about  il� bees 
are i�igBees (�B�Ǜ221692ŝǲ �ttpsǱȦȦi�igbees.org) an� BigȬBee (�B�Ǜ2102006ǲ �ttpsǱȦȦ
bigȬbee.net).
���	Ǳ �nce �no n as t�e �a¡onomic �atabases �or�ing 	roup, t�e Bio�iversity 
�n�ormation Stan�ar�s (���	)  or�s to establis� international collaboration among 
t�e creators, managers an� users o� bio�iversity in�ormation an� to promote t�e 
 i�er an� more eěective �issemination an� s�aring o� �no le�ge about t�e  orl�Ȃs 
�eritage o� biological organisms. �ttpsǱȦȦ   .t� g.orgȦ 
�ђџњǱ �n �ar in �ore, a term is a label �or a type o� in�ormation an� is use� as a 
column �ea�ing in a �igiti£e� ęle o� occurrence �ata. ��e �ull list o� �ar in �ore 
terms is �oun� at �ttpsǱȦȦ� c.t� g.orgȦtermsȦ 

https://portal.edirepository.org/nis/home.jsp
https://www.idigbio.org/content/thematic-collections-networks
https://www.idigbio.org/content/thematic-collections-networks
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2216927
https://idigbees.org/
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2102006
https://big-bee.net
https://big-bee.net
https://big-bee.net
https://www.tdwg.org/
https://dwc.tdwg.org/terms/
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���EN��� 3
���itional �esources

Nat#ve Bee M&n#t&(#n) Rcn Data Mana)ement W&(,-.&/:
○ Agenda: https://www.nativebeemonitoring.org/news/workshop-data-

management 
○ Videos:

0 Workshop presentations Day 1: https://youtube.com/
playlist?list=PLh3NEUAQ4ng7eQF_xnDYgreNjazdNXiQG&si=bh
sF6MhMPKIu71w 
0 Workshop presentations Day 2: https://youtube.com/
playlist?list=PLh3NEUAQ4ng63v-hUamq1lEpLaUvg2JAF&si=vEv
F1NYL6fIUaPCP 
0 Data management and digitization: examples and resources: 
https://youtube.com/playlist?list=PLh3NEUAQ4ng5IgHQHZn2Yt
NZzPzdz0gr&si=3U_VSxfYdbj92gdl
0 Data management with di3erent types of data: https://youtube.
com/playlist?list=PLh3NEUAQ4ng6GXVYe2xJHQVVvWkbglVdZ
&si=bRRe8UGHCllIF5NV 

L#n,- Re4e(ence5 In T.#- Man6-c(#/t:
○ Darwin Core term list: https://dwc.tdwg.org/terms/ 
○ GBIF: https://www.gbif.org/ 

0 Citation guidelines: https://www.gbif.org/citation-guidelines
0 Global Registry of Scienti7c Collections (GrSciColl): https://

scienti7c-collections.gbif.org/ 
0 GBIF North America: https://www.gbif-north-america.org/

community/
0 Templates to map occurrence data to Darwin Core terms:

○ For occurrence data: https://ipt.gbif.org/manual/en/ipt/latest/
occurrence-data#templates 

○ For sampling event data: https://ipt.gbif.org/manual/en/ipt/latest/
sampling-event-data#templates 

○ Symbiota: https://symbiota.org/ 
0 Bee Library: https://library.big-bee.net/portal/ 
0 SCAN: https://scan-bugs.org/portal/ 
0 Ecdysis: https://ecdysis.org/index.php 
0 Symbiota Documentation: https://biokic.github.io/symbiota-

docs/ 
○ Citation guidelines: https://biokic.github.io/symbiota-docs/coll_

manager/citation/ 
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○ BeeBDC:
0 Homepage: https://jbdorey.github.io/BeeBDC/index.html 
0 GitHub Repository: https://github.com/jbdorey/BeeBDC 

○ Codes of Conduct or Norms for Data Use:
0 USGS Bird Banding Laboratory Data Release Policy: https://

www.usgs.gov/labs/bird-banding-laboratory/science/data-re-
lease-policy

0 CARE Principles for Indigenous Data Governance (Carroll et 
al., 2020): https://www.gida-global.org/care  

0 US Federal Data Strategy Data Ethics Framework: https://re-
sources.data.gov/assets/documents/fds-data-ethics-framework.
pdf 

0 Canadensys Norms for Data Use: https://github.com/Canaden-
sys/norms-for-data-use 

0 VertNet Norms for Data Use: https://vertnet.org/resources/
norms.html 

○ Creative Commons: https://creativecommons.org/share-your-work/
cclicenses/ 

○ UUID generator tools:
0 UUID R Package: https://www.rforge.net/uuid/, https://cran.r-

project.org/web/packages/uuid/uuid.pdf   
0 UUID Generator web application: https://www.uuidgenerator.

net/ 
0 Guidance from iDigBio on generating UUIDs in Excel: https://

www.idigbio.org/wiki/images/0/03/GUIDgeneration.pdf    

Ot.e( Re8evant Data Stan5a(5-: https://www.gbif.org/standards 
○ Ecological Metadata Language (EML): https://eml.ecoinformatics.org/ 
○ Developing standards

0 Humboldt Extension to Darwin Core to incorporate inventory 
and monitoring information, including sampling protocol and 
e3ort: https://eco.tdwg.org/

0 Plant-pollinator terms
○ REBIPP: https://ppi.rebipp.org.br/ 
○ Term list: https://ppi.rebipp.org.br/terms/
○ WorldFAIR: https://worldfair-project.eu/agricultural-biodiversity/ 

Ot.e( T&&8- O( Data S.a(#n) P8at4&(m-
○ iDigBio: https://www.idigbio.org/ 
○ USDA Plants: https://plants.usda.gov/home 
○ Discover Life: https://www.discoverlife.org/ 
○ Global Biotic Interactions (GloBI): https://www.global-

bioticinteractions.org/ 



Du Clos et al.: Towards a formal wild bee data standard2025 61

EARLY VIEW ARTICLE

Ot.e( O/t#&n- F&( C&88ect#&n- Mana)ement S9-tem-:
○ Specify: https://www.specifyso2ware.org/ 
○ Arctos: https://arctosdb.org/ 

Lea(n#n) O//&(t6n#t#e-:
○ iDigBio Digitization Academy: https://digitizationacademy.org/ 
○ TDWG YouTube channel: https://www.youtube.com/@tdwg/featured 
○ Environmental Data Initiative: https://edirepository.org/
○ Entomological Collections Network listserv https://ecnweb.net/

resources/listserv/
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