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The ever-increasing development of citizen science in the 21st cen-
tury, fostered by emerging technologies and ‘the internet of people’
(Bonney et al., 2014; Finger et al., 2023; Newman et al., 2011, 2017),
demonstrates that the participatory involvement of non-professional
volunteer citizens with an interest in natural history is often crucial for
the collection of large volumes of field data, particularly over wide
geographical regions (Nieto et al., 2018; Welvaert & Caley, 2016). In
addition, the social and educational challenges posed by the coronavi-
rus pandemic increased the use of online participation and engage-
ment of students and citizens in environmental education and
conservation initiatives (Lubicz-Nawrocka & Owen, 2022). When per-
formed collaboratively with or supervised by experts and/or scientists,
this can lead to significant boosts in the democratization of science
and access to knowledge, encouraging public awareness as well as
improving management and updating policies regarding major anthro-
pogenic environmental changes (Bonney et al., 2016; van de Gevel
et al., 2020). Such citizen science approaches are also known to have

the potential to improve scientific knowledge, particularly on the

distribution, ecology and behaviour of species, as well as the detection
of elusive (Vereecken et al, 2021) or (potentially invasive) taxa
(e.g., Vereecken & Barbier, 2009 on Megachile sculpturalis Smith
(Megachilidae) in Europe), with the goal of informing habitat manage-
ment and assessing changes in biodiversity trends (Calvente
et al., 2023; Chandler et al., 2016; Pocock, Chandler, et al., 2018;
Poisson et al., 2020). Finally, citizen science initiatives can build mean-
ingful bridges between institutional scientists and the interested pub-
lic by joining forces towards a common goal and can provide a
rewarding experience for any party involved (Pocock et al., 2023;
Pocock, Roy, et al., 2018).

All the statements above apply particularly well to the study of
bees and other floral visitors, an extremely active field of research
where reports on large-scale abundance and diversity are known, as
well as notable range expansions of individual species (Carvalheiro
et al., 2013; Dellicour et al., 2014; Nieto et al., 2014; Vereecken &
Barbier, 2009), even in poorly known regions (Warrit et al., 2023).

Some studies have utilized datasets in an unprecedented manner,
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including a considerable share of records stemming from citizen sci-
ence (e.g., Portman et al., 2023). These records have typically been
considered reliable because they were predominantly validated by
taxonomists (alpha or beta) and/or collected by trained and knowl-
edgeable volunteers who have built up their identification skills over
years of field and laboratory insect identification. These studies have
also been encouraged through the relatively recent development of
accessible bee identification keys, field guides, networks of citizen sci-
entists and community events such as BioBlitzes and social network-
ing projects (e.g., Bioblitz LATAM, 2023; Domroese & Johnson, 2017;
Falk & Lewington, 2015, 2020; Meeus et al, 2023; Michez
et al,, 2019; Williams et al., 2014).

Despite these successes, there are several limitations to the
potential use of citizen science projects studying wild bees. These
include the fact that citizen science projects differ markedly in taxo-
nomic and scientific scope, spatial coverage and perspectives from
(standardized) field surveys conducted by professional researchers
(although they can complement the latter, see Vereecken et al. (2021)
on bees), yet for some areas, volunteers contribute much of the avail-
able data (Warrit et al., 2023). The world is buzzing with various stake-
holders eager to communicate on the topic of bees, resulting in
science communicators, citizen science project managers and even
editors of scientific outreach articles, posters and booklets, increas-
ingly prescribing the use of vernacular or common names for bees
(see Box 1). Over the past few years, we have witnessed this trend
sometimes leading to the exclusive use of vernacular or common
names (see colour plates in Kos et al., 2022). This is largely the out-
come of advertising campaigns, promoting the use of vernacular or
common names depicted as more accessible and understandable by
the general public than scientific names. A first obstacle to this new
wave of outreach initiatives that often strikes editors and science
communicators encountering this taxonomic group for the first time
has been the sheer absence of vernacular or common names for most
bee species until very recently and in most languages. This is in
marked contrast with what is observed in other insect taxonomic
groups (see Box 2). A second issue is the fact that some of the new
vernacular names coined ex nihilo and en masse over a short period of
time by only a few scientists are now increasingly used at the expense
of the original scientific names in online forums such as iNaturalist.
com, observations.org and other publications (see below). This trend
towards deliberately bypassing or simply overlooking the scientific
binomial nomenclature has triggered debates in online forums, which
motivated us to express a word of caution in the form of a list of five
good reasons to actively keep using scientific names in environmental
education and citizen science projects on wild bees, regardless of the

availability of ‘common names’ in one or several languages.

1. Stability and universality when naming organisms: pre-Linnaean
taxonomy versus scientific binomial nomenclature versus vernac-
ular names versus common names. Pre-Linnaean taxonomy took
many forms, including but not limited to (i) superficial binomial

complex expressions and

expressions, (i) linguistically

(iii) uninomials that are generic names (sometimes polysemous),

VEREECKEN ET AL.

BOX 1 Definition of the key concepts of vernacular versus
common names to designate living organisms and how these terms
are affected by the level of acceptance and usage in space and time.

Vernacular e A vernacular name is a local or regional name given
name to an organism by people in a particular area or
community.

e Vernacular names are often descriptive and may
vary widely from one region to another. They are
usually not standardized and can differ from one
language to another, even within the same country.

e Vernacular names are typically based on the
appearance, behaviour, habitat or other
characteristics of the species and may reflect the
cultural or historical context of the community
using them.

e Vernacular names can be used colloquially and may
be passed down through generations within a
particular community. They may not have any
scientific basis.

e A species-level example for bees is the ‘Brussels
Panda Bee’ (Andrena cineraria (L.)) (Andrenidae).

o A genus-level example for bees is the genus Bombus
(Apidae), whose vernacular names include ‘Foggie-
toddler’, ‘Dusty Miller’, or ‘Humble-bee’.

Common e A common name is a vernacular name that has
name gained widespread acceptance and usage beyond a
specific local or regional context. Common names
are often used by the broader public, including
scientists, researchers and the general population.

e To be considered a common name, a vernacular
name should have been adopted and recognized by
a significant portion of the population over time,
often across different regions or language groups.

e Common names can be used alongside scientific
names (binomial nomenclature) to make species
more accessible and understandable to the general
public. They are typically more stable and
standardized than vernacular names.

e A species-level example for bees is the ‘Honey bee’
(Apis mellifera L.).

o A genus-level example for bees is the genus Bombus
(Apidae), for which the standardized common name
in English is ‘bumble bee’, often spelled
‘bumblebee’.

some of which are also prevalent in folk taxonomies (Berlin, 1992).
This largely unregulated and non-hierarchical naming system
prompted Carl von Linné to come up with a revolutionary solution
to the taxonomic crisis in the mid-18th century in his magnum
opus, Systema Naturae (1735) (Knapp, 2000). In the Linnaean taxo-
nomic system, different organisms called species—the main unit of
taxonomic classification and of biology—are grouped together in
higher rank categories (or taxa) including genera, families, super-
families, orders and so forth. Species are grouped in the same
genus based on shared observable or quantifiable traits, particu-
larly in their reproductive organs, genera are grouped in families,
and so on. This Latinized binomial nomenclature (i.e., the two-part
naming method for each organism) is the scientific standard guided

by rules and recommendations such as those published in the
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BOX 2 The prevalence of common names in insects, including those in use in well-studied and less-studied orders with a small series of
examples drawn from Naumann (1993), the Entomological Society of America’s Common Names database (ESA, 2024), the Entomological Society
of Canada list ‘common’ names of insects (ESC, 2024) and Frank (2008).

Common name usage in major orders

Lepidoptera

Coleoptera

Hymenoptera

Encompassing butterflies and moths, this order stands out for its widespread use of common names, a reflection of the group’s

visibility and appeal to both the public and scientific communities. This accessibility is greatly supported by numerous societies and
organizations dedicated to the study and conservation of these insects, such as the Butterfly Conservation Society and the
Lepidopterists’ Society. These groups often play a crucial role in promoting the understanding and appreciation of Lepidoptera
through publications, educational programmes and citizen science projects, making the common names of these insects familiar to
a broad audience. For example, species like the monarch butterfly (Danaus plexippus (L.)) and the Luna moth (Actias luna (L.)) are
widely recognized by their common names, which convey their beauty with a touch of mystery to the public.

Comprising the beetles, this is the largest of all insect orders, showcasing a remarkable diversity of species. Within this vast

assemblage, several groups are widely recognized by their common names, which often reflect their distinctive characteristics or
ecological roles. Notable examples include:

Ladybugs (US) (or Ladybirds [UK]): Known for their rounded bodies and vivid coloration, ladybugs belong to the family
Coccinellidae and are celebrated in children’s books, educational materials, and scientific literature for their role in controlling aphid
populations in gardens and agricultural fields.

Fireflies (or Lightning Bugs): Fireflies belong to the family Lampyridae and they are renowned for their bioluminescent abilities,
creating captivating light displays during twilight hours, symbolizing magical summer nights and fascinating the general public.
Stag Beetles: Named for their large, antler-like mandibles, stag beetles belong to the family Lucanidae and they are a subject of
interest among entomologists and hobbyists, as well as targets of nature documentaries and conservation efforts.

Weevils: Recognizable by their elongated snouts, weevils belong to the superfamily Curculionoidea which includes the family
Curculionidae. They are often associated with stored product pests or agricultural damage.

This order is vast and diverse, encompassing not only bees but also ants, wasps, and many other lesser-known groups. Excluding bees,

the other members of this order, such as ants and wasps, also carry significant ecological roles and are subjects of both scientific
study and public interest, often identified by their common names:

Ants are ubiquitous, found in nearly every terrestrial ecosystem. They are known for their complex social structures and behaviours,
which have fascinated scientists and the public alike. Common names like ‘fire ants’, known for their painful sting and aggressive
behaviour, and ‘leafcutter ants’, renowned for their ability to harvest foliage to cultivate fungi, highlight their diverse lifestyles and
ecological roles.

Wasps are another diverse group within Hymenoptera, ranging from the solitary to the social. Their common names often reflect
their appearance or behaviour, such as ‘yellow jackets’, known for their yellow and black striped bodies and sometimes aggressive
nature, and ‘paper wasps’, which build nests from a paper-like material. While wasps generally have a less favourable reputation
among the public due to their stings, they play crucial roles in ecosystems as pollinators and as predators or parasitoids of pest
insects.

Common name usage in minor orders

Ephemeroptera

Plecoptera

Embioptera

This order encompasses aquatic insects commonly known as mayflies. They are known for their incredibly short adult lifespan,
often lasting just a few hours to a couple of days, which has fascinated both scientists and the general public. The common
name ‘mayflies’ is widely used across scientific studies and hobbyist literature, reflecting their emergence en masse in certain
seasons, particularly around May in many regions, although this can vary. Among hobbyists, particularly anglers and fly fishers,
mayflies hold a place of reverence due to their importance as fish prey and their role in fly-fishing culture. The common names
of specific mayfly species or genera, such as ‘Hendrickson’, ‘Sulphur’ or ‘Green Drake’ are well-known in the fly-fishing
community. These names are often derived from their appearance, the time of year they emerge, or the person who first
identified them as a key species for fishing. Hobbyist literature, including fishing guides, magazines and websites, frequently
discusses mayflies, offering insights into their life cycles, the best times for fishing during their hatches, and how to mimic their
appearance and behaviour with artificial flies.

This order encompasses insects known commonly as stoneflies. They belong to an order of insects that are less prominent in the
public eye compared with other insect groups but are of significant interest within academic and environmental circles. Their
common name, ‘stoneflies’, derives from their larval habitat preference for rocky, freshwater streams and rivers, where they
play crucial roles in aquatic ecosystems, particularly as indicators of water quality due to their sensitivity to pollution.

This order encompasses insects referred to as webspinners: they represent a relatively obscure order of insects to the general
public, which contributes to the limited use of their common name. This obscurity can be attributed to several factors,
including their cryptic lifestyle, small size and the specialized habitats in which they live. Webspinners are known for their
unique ability to produce silk from structures on their front legs, which they use to construct elaborate tunnel systems that
protect them from predators and environmental extremes.

International Code of Zoological Nomenclature (1999) to promote the scientific community that each organismal name among

stability and universality while avoiding ambiguity when naming animals or plants is both unique in its formulation and applied

organisms, that is, to ensure through a process of consensus within everywhere. This robust, unifying scientific framework and its
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hierarchical classification have the advantage of grouping species
sharing traits and common ancestry. In the case of bees, most
higher level taxonomic ranks delineated using morphological traits
have now been supported by increasingly sophisticated molecular
phylogenetic studies (Danforth et al., 2013; Henriquez-Piskulich
et al.,, 2023). In contrast, the unregulated, parallel emergence of
new vernacular names (see Box 1) sometimes requires the use
of lengthy tongue twisters to designate the species of interest,
similar to the pre-Linnean naming of species. Finally, we argue that
common names should be defined as vernacular names that have
evolved a common use in time and space by practitioners, and that
have experienced a genuine adoption by naturalists and different
groups of stakeholders. The transition from a vernacular name to a
common name is not a formal process with specific rules or cri-
teria, and the duration required for a vernacular name to be con-
sidered a common name is not strictly defined by a specific
timeframe. Overall, and in a similar way as nicknames might be
coined for people, the recognition of a common name in a broader
context generally depends on various factors, including the level of
adoption of an initial vernacular name by a small group of people,
followed by a wider acceptance and use of the name within the
community or region where it is used. This can ultimately lead to a
higher rate of use and consistent transmission across generations
of practitioners. Such is the case for the ‘honey bee’, the ‘honey-
bee’ or the more recently coined alternatives ‘Western Honey
Bee’ or ‘European Honey Bee’ (note the use of capital letters),
four common names that designate Apis mellifera L. (Apidae)
(Michener, 2007).

. lll-designed vernacular names add even more confusion. Vernacu-
lar names almost by definition usually have a local distribution,
such that (i) a given species may have several vernacular names
within a single language or that (ii) a single vernacular name can
apply to several different species: one example among many is Col-
letes cunicularius (L.) (Colletidae), the only spring-active member of
its genus in the United Kingdom where it is interchangeably called
the Early Colletes, the Vernal Colletes or the Spring Colletes; any of
these vernacular names could equally well but also confusingly
apply to any of the different early-emerging Colletes species in
Mediterranean Europe or North America. Likewise, ‘mason bees’
is commonly used to refer to species of bees in the genus Osmia
(Megachilidae), which use mud or other ‘masonry’ products to
build up their nests (Michener, 2007; Michez et al., 2019). How-
ever, the species-rich group of osmiine bees has also evolved
towards the use of a wide range of nesting materials by different
taxa, including leaf pulp, flower petals, resin and pebbles
(Miller, 2022; Miller et al., 2020; Sedivy et al., 2013). Other bee
species such as some members of the genus Megachile
(Megachilidae) also build their nests using mud, just like the so-
called ‘mason bees’ in the genus Osmia. Similarly, species in the
genus Megachile are predominantly referred to as ‘leaf-cutter
bees’. Still, not all Megachile species cut leaf fragments as lining
material for their brood cells. Some primarily use resin, while unre-
lated groups of wild bees (e.g., some members of the genus

VEREECKEN ET AL.

Trachusa (Megachilidae)) have converged towards similar nesting
habits, including cutting leaf fragments for use as cell lining mate-
rial. Another example is the term ‘digger bees’ which is used in
North America to refer to species belonging to different families
(Andrena, Anthophora, Centris, and various other ground nesters
sometimes), and hence is a name so broad as to be unhelpful
(Figure 1). Local vernacular names can also create confusion and
misinformation relating further to apiculture and meliponiculture
practices. For example, in Thailand, the stingless bees of the much-
confused taxonomic group of the genus Tetragonula are called
inclusively the ‘silver-hair stingless bees’, despite vast species
diversity and population variations that should be recognized by
trained hands. Finally, uninformed and literal translations of the
scientific name (from Greek or Latin roots to any other language)
can also be confusing, somewhat vague or non-descriptive,
because the valid scientific name does not systematically capture
the morphology, ecology or distribution: some well-known taxo-
nomic mistakes that are scientifically valid but ecologically mislead-
ing include Andrena distans Provancher and A. geranii Robertson
(Andrenidae) (only A. distans is specialized on the collection of pol-
len from Geranium species (Geraniaceae); A. geranii is a specialist of
Hydrophyllum (Boraginaceae)), but also A. astragali Viereck & Cock-
erell (an oligolege of Toxicoscordion (Melanthiaceae)) and A. sardoa
Lepeletier (whose distribution is not restricted to island of Sardinia
in Italy) among many others. However, carefully crafted vernacular
names have the potential to ‘correct’ taxonomic mistakes that are
ingrained in the literature by considering a species with a particular
habitat or ecology, including its host plants. Such is the case for
A. florea Fabricius (Andrenidae), a vernal species found across
Western Europe whose specific epithet florea only vaguely reflects
its relationship with flowers, but whose vernacular (and now com-
mon) name much better reflects its status as an oligolectic bee on
Bryonia species (Cucurbitaceae) in several languages (Bryony Min-

ing Bee in English; '’Andréne de la Bryone in French).

. Vernacular names and language barriers. Different languages use

local vernacular as well as common names that may be unintelligi-
ble to non-native speakers. For instance, the community of natu-
ralists and volunteers interested in wild bees in Flanders (Belgium)
and the Netherlands has erected its own new vernacular nomen-
clature in Dutch, which is now widely used in online forums, news-
letters, and sometimes even publications of regional interest
(e.g., Kos et al.,, 2022). In some instances, vernacular names are
even regulated by professional organizations: the Entomological
Society of America maintains a database of common insect names
(ESA,  2024:
names), which is populated by common names that have been

https://www.entsoc.org/publications/common-

reviewed by a special committee on common names and have
been approved by an elected governing board. This three-step
approach has the advantage that the implemented vernacular
names are better regulated and provides transparency for the nam-

ing process. However, it does not overcome some critical issues
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FIGURE 1 Examples of instances where vernacular and common names of wild bees can be misleading, either (i) because they represent
empty combinations of words without any relevance to the ecology, distribution, or life-history traits of the targeted species or (ii) because they
give a false impression of taxonomic relationships and end up representing paraphyletic groups (i.e., cross-group homonyms). (a) The so-called
‘Early Mining-bee’ (or ‘Red-Tailed Mining-bee’, Andrena haemorrhoa (Fabricius) (Andrenidae)), is not characterized by a particularly early
emergence during spring across Western Europe. Here, the term ‘Early’ would be a very good translation of ‘praecox’, a term that might have
been more suited to (b) Andrena praecox (Scopoli) (Andrenidae) at first glance, until one realizes that the latter was recently named the ‘Small
Sallow Mining Bee’ and is just one of the many inconspicuous, early-emerging wild bee species in the genus Andrena that are oligolectic on the
genus Salix (Salicaceae) in Europe (Falk & Lewington, 2015); (c) Amegilla (Zonamegilla) walkeri (Cockerell) (Apidae), a vivid ‘blue banded bee’
species, restricted to north-west Australia; (d) Amegilla (Notomegilla) chlorocyanea (Cockerell) (Apidae), one of the most common ‘blue banded bee’
species that occurs throughout Australia, yet whose bands are essentially white with an almost indiscernible touch of pale blue; (e) Nomia
rubroviridis Cockerell (Halictidae), another species with blue bands, but not a ‘blue banded bee’ in Australia, and instead a member of the
subfamily Nomiinae which are commonly and often falsely referred to as ‘pearly banded bees’; (f) Osmia cornuta (Latreille) (Megachilidae), a
‘mason bee’ which uses mud or other ‘masonry’ products to build its nests, just like (g) Megachile (Chalicodoma) rufescens (Pérez) (Megachilidae)
which is sometimes referred to instead as a ‘mud-dauber’; (h) Females of ‘the large leaf cutter bee’ Megachile willughbiella (Kirby) (Megachilidae)
with cut leaf fragments used as lining material for their brood cells, just like (i) Females of Trachusa byssina (Panzer) (Megachilidae, Anthidiini)
which additionally uses resin. All photographs by N.J. Vereecken, except (b) by B. Jacobi, (c) by T. Ratnayeke, (d) by J. Dorey, and (e) by

K.S. Prendergast.

outlined above: (i) the English names are predominantly used by
English speakers, (ii) they might be sufficiently complex or rely on
such subtle distinctions to the point of representing an obstacle to
non-native speakers, (iii) they do not necessarily translate well into
other languages, and (iv) the names can still provide grounds for

confusion. For example, the vernacular name ‘Yellow Bumblebee’
refers to the North American Bombus fervidus (Fabricius), which
could easily be confused with the European ‘Great Yellow Bumble-
bee’ (Bombus distinguendus Morawitz), the Yellow Banded
Bumblebee (Bombus terricola Kirby) or any other bumblebee

ASUIT suowwo)) aAneal) aqesrjdde ay) £q pauIdsA0S aIe sa[onIR Y SN JO SINI 10J AIRIqIT aUI[UQ A3[IA| UO (SUOIIPUOD-PUEB-SWLIA) /W00 Ad[1M " ATeIqIjaul[uo//:sdyy) suonipuo)) pue sua ], 3y 33§ “[4z07/#0/9Z] uo A1eiqy auruQ L3I\ ‘SPUBLIdYION QUBIY0D) AQ 9€97 [ UAKS/[ [ 1°([/10p/wod Aofim  Kreiqiauruo sjeuinofsal/ :sdny woiy papeojumod ‘0 ‘€1 1€S9€1



Systematic !

Entomology Society

species that has a yellow characteristic as part of a vernacular
name. This, again, illustrates how the exclusive use of vernacular
names, that is, without a systematic reference to scientific names,
contributes to creating unnecessary barriers and reduces universal-
ity between the many naturalists and scientists from across linguis-
tic borders, particularly (but not exclusively) in relatively small
and/or linguistically diverse countries. Perhaps an even stronger
case for the rather impervious communication channel resulting
from the exclusive use of vernacular and/or common names is
China, where all species described by Chinese authors generally
have a vernacular and/or common name in Chinese characters and
where many workers, including resident taxonomists, use these
names rather than scientific names in colloquial contexts. This
issue is far from being of interest to small polyglot regions of the
world only: while the drive to unify common names for species at
a worldwide scale can—at least theoretically—be associated with
practical benefits in terms of scientific communication and conser-
vation efforts (something that should be backed up by evidence in
the bee world), it is important to consider the cultural, ecological,
ethical and practical implications of such an endeavour, as well as
the perspective of and for end users. While vernacular name stan-
dardization may be a goal for some, it can be challenging to
achieve in practice, given the diversity of languages and cultures
worldwide. Indeed, creating and maintaining a vast, unified data-
base of vernacular and common names in different languages
would be complex and resource-intensive, requiring guidance from
professionals and community leaders. Furthermore, forcing the use
of newly coined vernacular names, even well-crafted ones in a
top-down regulation attempt (see e.g, Andersen, 2002;
Tsukamoto et al., 2020; Walter, 2013), disregards the perspectives
and concerns of those with the most direct interactions with the
species in question. This might have undesired consequences if a
dominant scientific language like English typically associated with
more economically and politically powerful regions overrides and
eliminates the diversity of languages and cultures worldwide
(Eagles & Ceballos-Lascurain, 2009). Overall, if vernacular or com-
mon names are to be used at all to designate wild bee species
alongside the scientific names, we encourage more collaborative
and decentralized approaches that involve more local communities
and respect their input and perspectives, even if the outcome of
this process is centralized on an online portal (e.g., on iNaturalist.
com) at a later stage.

. Conservation actions require scientific names. Scientific names
are key for assessing the conservation status of species
(e.g., through the International Union for the Conservation of
Nature [IUCN] Red List) and associated conservation actions since
they are the only way to consistently and transparently classify
and identify a species. Promoting the use of vernacular names
might heighten enthusiasm and awareness at the risk of discon-
necting the policy from conservation actions in the field. Conserva-
tion of species is an international concern, and scientific names are
the only way to engage widely with the scientific community

across borders, languages and cultures through their inherent
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universality. Another issue is the social perception of vernacular
and/or common names and how it impacts conservation actions:
the general public seems more prone to engage in the conserva-
tion of species bearing appealing common names than for other
species with coined vernacular names that have more ‘negative/
aggressive/wild’ connotations, such as for the Murder Hornets
(Vespa mandarinia Smith (Vespidae), also known as the Asian giant
hornet), Fire Ants (genus Solenopsis, Formicidae) or Vampire Moths
(genus Calyptra, Erebidae) (see also Sarasa et al., 2012). Yet coining
a more appealing or likeable vernacular name for a species might
trigger undesirable effects such as increased capture rates in the
field by avid collectors, adding to existing threats and possibly driv-
ing some species closer to extinction (see e.g., references and dis-
cussion in Vereecken, 2018 on Wallace's Giant Bee, Megachile
pluto Smith). When a vernacular name is available for a series of
cryptic taxa discriminated through a modern, comprehensive taxo-
nomic revision, the proliferation of new scientific names can also
reduce the cultural salience of the target taxa. The retention of the
vernacular name to designate what has then become a complex of
species with different ecologies and levels of conservation con-
cerns can ultimately create confusion, and mask species-specific
trends due to the mislabelling of the old versus new names used
for the target organisms (see e.g., Iglésias et al. (2010) on skate
fishes: genus Dipturus, family Rajidae).

. Scientific names already boost the popularity of the target organ-

isms. Some people advocate that the popularity of birding lies in
part in the fact that birders have popularized the use of vernacular
names, many of which are now common names for species that
are regularly observed. However, this argument fails to take into
account the rather inconspicuous/secretive nature of bees com-
pared to birds, their small size and the often high speed at which
they patrol from one flower to the next, the current lack of avail-
ability of comprehensive identification resources for bees versus
the countless bird guides available on the market. One prime
example questioning the need to coin new vernacular names for all
species is the vast and ubiquitous bee genus Lasioglossum, which
comprises small, rather inconspicuous and phenotypically uniform
bee species that make up a large proportion of the global bee
fauna (probably around 10%). They appear largely indistinct in
form or colour, except to a minority of taxonomic experts who are
among the very few at the worldwide scale that will ever really
deal with the full diversity of these taxa. Some proponents of the
parallel erection of a vernacular name taxonomy have advocated
that having a vernacular name is less intimidating to those who are
not trained in taxonomy. Yet, it seems essential to remember that
a lot of people use scientific names of genera and sometimes even
species in their daily life, perhaps without even realizing it, and
sometimes since their childhood (e.g., Rhododendron, Forsythia,
Fuchsia and Tyrannosaurus rex) or even when playing video games
such as Nintendo’s hugely popular title Animal Crossing (Fischer
et al., 2021). We are confident that anyone can use and memorize
scientific names, provided one understands the meaning of scien-

tific names, how they should be pronounced or hear it pronounced
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beforehand. Promoting the use of scientific names is part of a
broader effort to encourage scientific education and communica-
tion; pretending that people cannot deal with scientific names in
Latin is both patronizing and infantilising. Finally, dismissing scien-
tific names altogether while promoting only a separate set of
names only reinforces the divisions between ‘scientists’ and ‘lay-
persons’, and the image of scientists as ‘elitists’.

By summarizing our concerns above, we want to clarify that we
do not advocate for the suppression of vernacular/common names.
They exist in all their diversity and imperfections across a multitude of
languages and cultures; anyone can make up new vernacular names;
some people use them, others do not, and whether or not these ver-
nacular names will eventually become common and more widely
accepted names is up to the end users who are most familiar with the
target organisms. If the de novo erection of vernacular names is
requested or imposed (e.g., by policymakers, popular book editors or
science communicators), they should ideally, where relevant and at
the very least, be fine-tuned and coined regarding the etymology,
meaning of Latin name, the type locality, and so on. In addition, the
teaching of native culture’s vernacular names may contribute to some
extent to conservation awareness and transdisciplinary research and
education goals. For instance, the world’s largest bumblebee Bombus
dahlbomii Guérin-Méneville (Apidae), a species endemic to southern
South America, is currently classified as an endangered species. Under
the Mapuche culture cosmovision, the most numerous native people
of the southern part of south America, this species is known as ‘diwl-
lin’ or ‘pullomer’, a name referring to errant spirits from departed
family members trying to be close to their loved ones. This is sug-
gested to provide these threatened species with special consideration
under the Mapuche people’s cosmovision (Montalva et al., 2020), the
most influential native cultural background in Chile and Argentina
(Richards, 2007). Thus, incorporating this ethno-entomological back-
ground may enrich the outreach approach without replacing scientific
names’ relevance or their heuristic value in environmental education
and citizen science initiatives.

Our major concern is that as this unregulated, parallel taxonomy
gains momentum in different parts of the world and is pushed for-
ward, vernacular and common names are and will be increasingly used
in environmental outreach and citizen science initiatives. In an
increasing number of cases, vernacular or common names are also
given priority to scientific names (the latter written in smaller text
size) and in the most extreme cases, recent field guides include spec-
tacular illustrations of bees accompanied only by their vernacular
names (Kos et al., 2022): this phenomenon illustrates that by no lon-
ger prioritizing the scientific names, vernacular and common names
have the potential to obliterate scientific taxonomy to a point where
the latter is at risk of being dismissed altogether in books (e.g., Kos
et al., 2022), citizen science initiatives (e.g., Natuurpunt, 2023), and
local or regional policy making. It is a well-established fact that wild
bees are generally poorly known by the public (Wilson et al., 2017),

and we advocate that devoting time and energy to erect an entire
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unregulated parallel system of vernacular nomenclature for the hun-
dreds to thousands of species in tens to hundreds of languages
around the globe, sometimes with different vernacular or common
names for the same species in the same and different languages,
should not come at the expense of firmly linking the species with the
unambiguous scientific name in all mentions. Besides, top-down
efforts by a few individuals to impose vernacular names may be
unproductive compared with harnessing and collaborating with pre-
existing vernacular name usage. Correia et al. (2017) advocated that
scientific name frequency was a reliable indicator of our global cultural
salience of biodiversity; therefore, we urge researchers and naturalists
first and foremost to collaborate and to keep using the scientific
names of species, irrespective of the availability of vernacular and/or
common names. Our community of naturalists and bee researchers
needs more field guides showcasing and advocating for the universal-
ity of the scientific binomial taxonomic approach, more accessible
identification keys and success stories from conservation actions to
highlight the diversity of wild bees, including their kaleidoscope of
body shapes, colours and behaviours, with the aim to broaden every-
one’s bee literacy. An exclusive withdrawal into one's linguistic com-
munity by dismissing scientific names altogether is a denial of the
power and the beauty of our binomial classification system. We hope
that by promoting more inclusivity and taxonomic literacy, irrespec-
tive of which vernacular names are added to the established scientific
names in environmental outreach and citizen science initiatives, our
efforts will contribute to a better and unambiguous communication
and coordination of research and conservation actions among all
stakeholders across cultural and linguistic barriers. Only this way will
we all be able to contribute to documenting, monitoring and ulti-
mately safeguarding the biodiversity of wild bees and the services

they provide to ecosystems and society.

AUTHOR CONTRIBUTIONS

Nicolas J. Vereecken: Conceptualization; writing - original draft;
supervision; writing - review and editing. Kit S. Prendergast: Concep-
tualization; writing - original draft. Silas Bossert: Writing - original
draft. Keng-Lou James Hung: Writing - original draft. Stuart P. M.
Roberts: Writing - original draft; conceptualization. Cristian Villagra:
Writing - original draft. Natapot Warrit: Writing - original draft.
Joseph Wilson: Writing - original draft. Thomas J. Wood:
Writing - original draft. Michael C. Orr: Writing - original draft;
conceptualization.

ACKNOWLEDGEMENTS

We are grateful to B. Jacobi, T. Ratnayeke and J. Dorey who allowed
the reproduction of their photos in this article (Figure 1). Thanks are
also due to R. Zimmerman, P. Bogusch, J. Straka and C. Sheffield for
their comments on an earlier version of this manuscript, and to
J.S. Ascher for his passionate messages and sometimes heated discus-
sions on the topic of common names, their design, and their use.
Thanks are due to the associate editor and three anonymous referees

for their comments on an earlier version of the manuscript.

:sdy) SUONIPUOD) puE SWLd L 3Y) 39S “[$Z0T/H0/9T] UO ATRIQET JUIUQ AS[IA “SPUPLIYION SUBIGI0D) Aq 9E9T 1 UIS/[ 111°01/10p/wiod Ko Areiqiaut[uo’s|eunofsay//:sdny woiy papeojumod 0 “€11€S9€ 1

L19)/W00" K[ 1M

pi

ASUIT suowwo)) aAneal) aqesrjdde ay) £q pauIdsA0S aIe sa[onIe Y sn Jo S[NI 10J AIeIqIT auljuQ A3IA| UO (SUONIPUC



8 Systematic Royal

Entomological

Entomology Society

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT
No data were used to support this article.

ORCID

Nicolas J. Vereecken "2 https://orcid.org/0000-0002-8858-4623

https://orcid.org/0000-0002-3620-5468
https://orcid.org/0000-0002-9096-3008

Silas Bossert
Michael C. Orr

REFERENCES

Andersen, A.N. (2002) Common names for Australian ants (Hymenoptera:
Formicidae). Australian Journal of Entomology, 41(4), 285-293.

Berlin, B. (1992) Ethnobiological classification: principles of categorization of
plants and animals in traditional societies. Princeton, NJ: Princeton
University Press.

Bioblitz LATAM. (2023) Bioblitz-Latinoamérica en burbujas. Available
from:  https://bioblitzlatam.wixsite.com/bioblitz-latam  [Accessed
12th October 2023]

Bonney, R., Phillips, T.B., Ballard, H.L. & Enck, J.W. (2016) Can citizen sci-
ence enhance public understanding of science? Public Understanding
of Science, 25(1), 2-16.

Bonney, R., Shirk, J.L., Phillips, T., Wiggins, A., Ballard, H.L., Miller-
Rushing, A.J. et al. (2014) Next steps for citizen science. Science,
343(6178), 1436-1437.

Calvente, A., Alves da Silva, A.P., Edler, D., Antunes Carvalho, F., Ramos
Fantinati, M.M,, Zizka, A. et al. (2023) Spiny but photogenic: amateur
sightings complement herbarium specimens to reveal the bioregions
of cacti. American Journal of Botany, 110(10), e16235.

Carvalheiro, L.G., Kunin, W.E., Keil, P., Aguirre-Gutiérrez, J., Ellis, W.N.,
Fox, R. et al. (2013) Species richness declines and biotic homogenisa-
tion have slowed down for NW—European pollinators and plants.
Ecology Letters, 16, 870-878.

Chandler, M., See, L., Copas, K., Bonde, AM.Z.,, Claramunt Lépez, B.,
Danielsen, F. et al. (2016) Contribution of citizen science towards
international biodiversity monitoring. Biological Conservation, 213(B),
280-294.

Correia, R.A., Jepson, P., Malhado, A.C.M. & Ladle, R.J. (2017) Internet sci-
entific name frequency as an indicator of cultural salience of biodi-
versity. Ecological Indicators, 78, 549-555.

Danforth, B.N., Cardinal, S., Praz, C., Almeida, E.A.B. & Michez, D. (2013)
The impact of molecular data on our understanding of bee phylogeny
and evolution. Annual Review of Entomology, 58(1), 57-78.

Dellicour, S., Mardulyn, P., Hardy, O.J., Hardy, C., Roberts, S.P.M. &
Vereecken, N.J. (2014) Inferring the mode of colonization of the
rapid range expansion of a solitary bee from multilocus DNA
sequence variation. Journal of Evolutionary Biology, 27(1), 116-132.

Domroese, M.C. & Johnson, E.A. (2017) Why watch bees? Motivations of
citizen science volunteers in the great pollinator project. Biological
Conservation, 208, 40-47.

Eagles, P.F. & Ceballos-Lascurain, H. (2009) Bias in American Ornitholo-
gists’ union bird names. The Canadian Field-Naturalist, 123(3),
295-298.

ESA. (2024) Entomological Society of America’'s Common Names of
Insects Database. Available from: https://www.entsoc.org/
publications/common-names [Accessed 20th February 2024]

ESC. (2024) Entomological Society of Canada’s list ‘common’ names of
insects. Available from: https://esc-sec.ca/entomology-resources/
common-names/ [Accessed 20th February 2024]

Falk, S. & Lewington, R. (2015) Field guide to the bees of Great Britain and
Ireland. London, NY: Bloomsbury, p. 336.

VEREECKEN ET AL.

Falk, S. & Lewington, R. (2020) Veldgids Bijen voor Nederland en Vlaanderen.
Tirion, Nederlands: Kosmos Uitgevers, p. 432.

Finger, L., van den Bogaert, V., Schmidt, L., Fleischer, J., Stadtler, M.,
Sommer, K. et al. (2023) The science of citizen science: a systematic
literature review on educational and scientific outcomes. Frontiers in
Education, 8, 1226529.

Fischer, J.C., Yoh, N., Kubo, T. & Rundle, D. (2021) Could Nintendo’s ani-
mal crossing be a tool for conservation messaging? People & Nature,
3(6), 1218-1228.

Frank, J.H. (2008) Common (vernacular) names of insects. In: Capinera, J.L.
(Ed.) Encyclopedia of entomology, 2nd edition. Dordrecht,
Netherlands: Springer Science+Business Media B.V, pp. 1014-1017.

Henriquez-Piskulich, P., Hugall, A.F. & Stuart-Fox, D. (2023) A supermatrix
phylogeny of the world’s bees (Hymenoptera: Anthophila). bioRxiv,
Molecular Phylogenetics and Evolution, 190, 107963. Available from:
https://doi.org/10.1101/2023.06.16.545281

Iglésias, S.P., Toulhoat, L. & Sellos, D.Y. (2010) Taxonomic confusion and
market mislabelling of threatened skates: important consequences
for their conservation status. Aquatic Conservation: Marine and Fresh-
water Ecosystems, 20(3), 319-333.

International Code of Zoological Nomenclature. (1999) International code
of zoological nomenclature, 4th edition. London, UK: International
Trust for Zoological Nomenclature.

Knapp, S. (2000) What's in a name? Nature, 408, 33.

Kos, M., Kalkman, V., De Rond, J. & Smit, J. (2022) Veldgids Hommels van
Nederland en Belgié. Zeist, Nederland: KNNV Uitgeverij.

Lubicz-Nawrocka, T. & Owen, J. (2022) Curriculum co-creation in a postdi-
gital world: advancing networked learning and engagement. Postdigi-
tal Science and Education, 4(3), 793-813.

Meeus, S., Silva-Rocha, I., Adriaens, T., Brown, P.M.J, Chartosia, N.,
Claramunt-Lépez, B. et al. (2023) More than a bit of fun: the multiple
outcomes of a Bioblitz. Bioscience, 73(3), 168-181.

Michener, C.D. (2007) The bees of the world, 2nd edition. Johns Hopkins
University Press.

Michez, D., Rasmont, P., Terzo, M. & Vereecken, N. (2019) Hymenoptera of
Europe: volume 1, bees of Europe (illustrated édition). Paris, France:
NAP Editions.

Montalva, J., Dudley, L., Sepulveda, J.E. & Smith-Ramirez, C. (2020) The
giant bumble bee (Bombus dahlbomii) in Mapuche cosmovision. Eth-
noentomology, 4, 1-11.

Midiller, A. (2022) Palaearctic Osmia bees of the subgenera Allosmia and
Neosmia (Megachilidae, Osmiini): biology, taxonomy and key to spe-
cies. Zootaxa, 5188(3), 201-232.

Miiller, A., Prosi, R., Taylor, S., Richter, H., Herrmann, M. & Weibel, U.
(2020) Unique nesting biology of Osmia (Melanosmia) uncinata, a
Palaearctic osmiine bee specialized on thick-barked conifers
(Hymenoptera, Megachilidae). Alpine Entomology, 4, 157-171.

Natuurpunt. (2023) Wilde bijen. Available from: https://www.natuurpunt.
be/pagina/wilde-bijen [Accessed 27th October 2023].

Naumann, I.D. (1993) CSIRO handbook of Australian insect names: common and
scientific names for insects and allied organisms of economic and environ-
mental importance, 6th edition. East Melbourne: CSIRO Australia.

Newman, G., Chandler, M., Clyde, M., McGreavy, B., Haklay, M., Ballard, H.
et al. (2017) Leveraging the power of place in citizen science for effec-
tive conservation decision. Biological Conservation, 208, 55-64.

Newman, G., Graham, J., Crall, A. & Laituri, M. (2011) The art and science
of multi-scale citizen science support. Ecological Informatics, 6(3-4),
217-227.

Nieto, A., Roberts, S.P.M., Kemp, J., Rasmont, P., Kuhlmann, M., Garcia
Criado, M. et al. (2014) European red list of bees. Luxembourg: Publi-
cation Office of the European Union.

Nieto, N.C., Porter, W.T., Wachara, J.C., Lowrey, T.)., Martin, L.,
Motyka, P.J. et al. (2018) Using citizen science to describe the preva-
lence and distribution of tick bite and exposure to tick-borne dis-
eases in the United States. PLoS One, 13, e0199644.

:sdy) SUONIPUOD) puE SWLd L 3Y) 39S “[$Z0T/H0/9T] UO ATRIQET JUIUQ AS[IA “SPUPLIYION SUBIGI0D) Aq 9E9T 1 UIS/[ 111°01/10p/wiod Ko Areiqiaut[uo’s|eunofsay//:sdny woiy papeojumod 0 “€11€S9€ 1

L19)/W00" K[ 1M

pi

ASUIT suowwo)) aAneal) aqesrjdde ay) £q pauIdsA0S aIe sa[onIe Y sn Jo S[NI 10J AIeIqIT auljuQ A3IA| UO (SUONIPUC


https://orcid.org/0000-0002-8858-4623
https://orcid.org/0000-0002-8858-4623
https://orcid.org/0000-0002-3620-5468
https://orcid.org/0000-0002-3620-5468
https://orcid.org/0000-0002-9096-3008
https://orcid.org/0000-0002-9096-3008
https://bioblitzlatam.wixsite.com/bioblitz-latam
https://www.entsoc.org/publications/common-names
https://www.entsoc.org/publications/common-names
https://esc-sec.ca/entomology-resources/common-names/
https://esc-sec.ca/entomology-resources/common-names/
https://doi.org/10.1101/2023.06.16.545281
https://www.natuurpunt.be/pagina/wilde-bijen
https://www.natuurpunt.be/pagina/wilde-bijen

FIVE GOOD REASONS NOT TO DISMISS

Pocock, M.J.O., Chandler, M., Bonney, R., Thornhill, I., Albin, A., August, T.
et al. (2018) A vision for global biodiversity monitoring with citizen
science. Advances in Ecological Research, 59, 169-223.

Pocock, M.J.O., Hamlin, [, Christelow, J., Passmore, H.-A. &
Richardson, M. (2023) The benefits of citizen science and nature-
noticing activities for well-being, nature connectedness and pro-
nature conservation behaviours. People & Nature, 5(2), 591-606.

Pocock, M.J.O., Roy, H.E., August, T., Kuria, A., Barasa, F., Bett, J. et al.
(2018) Developing the global potential of citizen science: assessing
opportunities that benefit people, society and the environment in
East Africa. Journal of Applied Ecology, 56, 274-281.

Poisson, A.C., McCullough, M. Cheruvelil, KS., Elliott, KC,
Latimore, J.A. & Soranno, P.A. (2020) Quantifying the contribution of
citizen science to broad-scale ecological databases. Frontiers in Ecol-
ogy and the Environment, 18(1), 19-26.

Portman, ZM., Gardner, J., Lane, |.G., Gerjets, N., Petersen, J.D.,
Ascher, J.S. et al. (2023) A checklist of the bees (Hymenoptera: Apoi-
dea) of Minnesota. Zootaxa, 5304(1), 1-95.

Richards, P. (2007) Bravas, Permitidas, Obsoletas: Mapuche women in the
Chilean print media. Gender & Society, 21(4), 553-578.

Sarasa, M., Alasaad, S. & Jesus-Pérez, M. (2012) Common names of spe-
cies, the curious case of Capra pyrenaica and the concomitant steps
towards the ‘wild-to-domestic’ transformation of a flagship species
and its vernacular names. Biodiversity and Conservation, 21, 1-12.

Sedivy, C., Dorn, S. & Milller, A. (2013) Evolution of nesting behaviour and
kleptoparasitism in a selected group of osmiine bees (Hymenoptera:
Megachilidae). Biological Journal of the Linnean Society, 108(2), 349-360.

Tsukamoto, K., Kuroki, M. & Watanabe, S. (2020) Common names for all
species and subspecies of the genus Anguilla. Environmental Biology
of Fishes, 103, 985-991.

van de Gevel, J., van Etten, J. & Deterding, S. (2020) Citizen science
breathes new life into participatory agricultural research. A review.
Agronomy for Sustainable Development, 40(5), 35.

Vereecken, N.J. (2018) Wallace's Giant Bee for sale: implications for trade
regulation and conservation. Journal of Insect Conservation, 22,
807-811.

Ent pE— 1k

Vereecken, N.J. & Barbier, E. (2009) Premiéres données sur la présence de

I'abeille asiatique Megachile (Callomegachile) sculpturalis Smith
(Hymenoptera, Megachilidae) en Europe. Osmia, 3, 4-6.

Vereecken, N.J.,, Weekers, T., Marshall, L., D'Haeseleer, J., Cuypers, M.,
Pauly, A. et al. (2021) Five years of citizen science and standardised
field surveys in an informal urban green space reveal a threatened
Eden for wild bees in Brussels, Belgium. Insect Conservation and
Diversity, 14(6), 868-876.

Walter, D.E. (2013) How should | call thee mite? Generating common
names for mites in biodiversity assessment. International Journal of
Acarology, 39(8), 653-655.

Warrit, N., Ascher, J.S., Basu, P., Belavadi, V., Brockmann, A., Buchori, D.
et al. (2023) Opportunities and challenges in Asian bee research and
conservation. Biological Conservation, 285, 110173.

Welvaert, M. & Caley, P. (2016) Citizen surveillance for environmental
monitoring: combining the efforts of citizen science and crowdsour-
cing in a quantitative data framework. Springerplus, 5, 1980.

Williams, P.H., Thorp, RW., Richardson, L.L. & Colla, S.R. (2014) Bumble
bees of North America: an identification guide. Princeton field guides.
Princeton, New Jersey, United States of America: Princeton Univer-
sity Press.

Wilson, J.S., Forister, M.L. & Carril, O.M. (2017) Interest exceeds under-
standing in public support of bee conservation. Frontiers in Ecology
and the Environment, 15(8), 460-466.

How to cite this article: Vereecken, N.J.,, Prendergast, K.S.,
Bossert, S., Hung, K.-L.J., Roberts, S.P.M., Villagra, C. et al.
(2024) Five good reasons not to dismiss scientific binomial
nomenclature in conservation, environmental education and
citizen science: A case study with bees. Systematic Entomology,
1-9. Available from: https://doi.org/10.1111/syen.12636

:sdy) SUONIPUOD) puE SWLd L 3Y) 39S “[$Z0T/H0/9T] UO ATRIQET JUIUQ AS[IA “SPUPLIYION SUBIGI0D) Aq 9E9T 1 UIS/[ 111°01/10p/wiod Ko Areiqiaut[uo’s|eunofsay//:sdny woiy papeojumod 0 “€11€S9€ 1

L19)/W00" K[ 1M

pi

ASUIT suowwo)) aAneal) aqesrjdde ay) £q pauIdsA0S aIe sa[onIe Y sn Jo S[NI 10J AIeIqIT auljuQ A3IA| UO (SUONIPUC


https://doi.org/10.1111/syen.12636

	Five good reasons not to dismiss scientific binomial nomenclature in conservation, environmental education and citizen scie...
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


