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A bit of background

» Biodiversity and population trends in Europe?

* Nature restauration law and pollinators

» Data to implement actions -> EU-POMs and
European plan for pollinators
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ORIGINAL ARTICLE

National records of 3000 European bee and hoverfly species:
A contribution to pollinator conservation

EUROPEAN BEES

2,138 species recorded
(Ghisbain et al. 2023)

North-South gradient of diversity
(Reverté et al. 2023)

North South gradient of
knowledge

20% Endemics




European Red Lists
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European Red Lists

European Red List of
Butterflies

Compiled by Chris van Swaay, Annabelle Cuttelod, Sue Collins, Dirk Maes, Miguel Lopez Munguira, Martina
Sagic, Josef Settele, Rudi Verownik, Theo Verstrael, Martin Warren, Martin Wiemers and Irma Wynhoff
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9% assessed
as threatened
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2010. Butterflies
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National Red Lists

Andrena flavipes

11.8%

Ammobates punctatus

Bombus terrestris Anthophora retusa

@ Critically Endangered

@ Endangered
Vulnerable

@ Near Threatened

® Least Concern

' Data Deficient

@ Regionally Extinct

Halictus sexcinctus

Bombus hortorum

Drossart et al. 2019. Belgian bees red list.



Major threats

Agricultural expansion and intensification

Livestock farming and ranching

Pollution (agricultural and forestry effluents)

Residential and commercial development (urban sprawl) “
Fire and fire suppression _

Climate change NSNS

Other ecosystem modifications -

Human disturbances (recreational activities) il

Mining and quarrying F . |
! i i i
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Nieto et al. 2014. Bee ERL
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Groups declining : even the common ones

Impact of climate change” Study in Europe on bumblebees.
» Around 38-76% of European bumblebee species currently classified as ‘Least
Concern’ are projected to loss of at least 30% of territory by 2061-2080
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Projected declinein European bumblebee
populationsin the twenty-first century
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Habitat degradation and climate change are globally acting as pivotal drivers of wildlife
collapse, with mounting evidence that this erosion of biodiversity will accelerate in
the following decades' . Here, we quantify the past, present and future ecological
suitability of Europe for bumblebees, a threatened group of pollinators ranked among
the highest contributors to crop production value in the northern hemisphere* %,

We demonstrate coherent declines of bumblebee populations since 1900 over most
of Europe and identify future large-scale range contractions and species extirpations
under all future climate and land use change scenarios. Around 38-76% of studied
European bumblebee species currently classified as ‘Least Concern’ are projected to
undergo losses of at least 30% of ecologically suitable territory by 2061-2080 compared
to 2000-2014. All scenarios highlight that parts of Scandinavia will become potential

. . refugia for European bumblebees; it is however uncertain whether these areas will
G h IS ba in et a I . remain clear of additional anthropogenic stressors not accounted for in present models.
2 0 2 3 ) Na tU re Our results underline the critical role of global change mitigation policies as effective
levers to protect bumblebees from manmade transformation of the biosphere.




Pollinators decline stronger?
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BirdLife international
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Facts behind the NRL

* Biodiversity and population trends in Europe?

80% 10% 70%

of habitats are in poor condition of bee and butterfly species risk of soils are in an unhealthy
extinction condition

* Nature restauration law and pollinators

“Restoration” is a process of assisting the recovery of an
ecosystem that has been degraded, damaged, or destroyed




Nature restauration law

Vote for legally binding EU
nature restoration targets
to restore biodiversity and
degraded ecosystems

GOAL: restore at least
20% of the EU’s land and
sea areas by 2030

First ever focused
specifically on the
recovery of nature in EU
member states.




Nature restauration law and pollinators

Pollinators

Wild bees are the best know pollinators. Nonetheless, other insect species also contribute to pollinating flowers, which is crucial
for ensuring that crops can grow. Almost €5 billion of the EU’s annual agricultural output is directly attributed to insect

pollinators.

The new rules would reverse pollinator decline and increase their populations by 2030.

Pollinators in Europe include butterflies, beetles, bees, hoverflies, moths and wasps.




Facts behind the NRL

* Biodiversity and population trends in Europe?
» Nature restauration law and pollinators

* Data to implement actions -> EU-POMs




EU PoMS -> We need coordinated methods, we need
people, we need data, we need actions

. Roll out
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Focus on two “capacity building” project

ORBIT project

» Taxonomic resources for EU Pollinator
Monitoring Scheme

» New and developing tools for the
identification of bees (Insecta, Apoidea)

SPRING project

» Strengthening Pollinator Recovery
through INdicators and monitorinG

» Developing protocols for monitoring
pollinators in Transects and pan traps

Other pl‘OjectS » New IUCN Red list of the European bees, horizon projects

(Safeguard, Poshbee, WildPosh), biodiversa projects (Restpol), ...




Orbit (2021-2025): what do we have?

1.

Identification of wild bees:

a. ldentification to bee genera: Michez et al. 2019 (Bees of Europe)
b. ldentification to bee species: Few taxonomic revisions to European level

(Rasmont et al. 2019, Smit 2018) other revisions are mostly based on local
fauna, in national languages.

“~N\ Entomofauna

' .'!-'/ Zeitschrift fiir Entomologie

ISSN 0250-4413

Amsfclden, lanaary 2%, 213

Jan Smit

Identification key 1o the species of the bee genns Nomada
ScoroLt, 1770 (Hymenoptera: Apidac). incloding 23 new species




Orbit: what do we have?

- Situation at European scale: in North European countries the identification at species level is
easier than in the South because the species diversity is lower than in South Europe.

* In the North and in some central European countries (e.g. Germany, the Netherlands and
Switzerland) there are complete identifications keys and books, but none has been published for
countries with large species diversity as Portugal, Italy and Greece.

Paul Westrich

Bler

DIE WILDBIENEN
DEUTSCHLANDS

Z, Auflage




Orbit: what do we have?

* Most of the currently available revisions or identification keys to species level are outdate or
based on national level (in native languages) (from Michez et al. 2019).

« Comprehensive and updated keys to EU level are missing in almost all genera.




Orbit: What tools are in development?

Factsheet will: (1) summarize the taxonomy; (2) provide diagnoses; (3)
high-resolution pictures of diagnostic traits, (4) pictures of the bees in their
habitats, if available; (5) summarize the biology (including host-plant
associations and other ecological/behavioural traits); (6) maps; (7) barcodes;
(8) description and keys to genus level.

Fully open-access internet platform.




Orbit: What tools are in development?




Orbit: What tools are in development?




Orbit: what tools do we also need?

There is a mismatch between species richness and the number of publications associated to
different genera (Wood et al. 2020). While the family Andrenidae represents 23% of bee species
richness in Europe and pollinate an important number of plants, including crops, basic
taxonomic and biological information is still lacking for this diverse group (Wood et al. 2020a).




Spring (2021-2023): what do we have?

Monitoring

SPRING has started (1) monitoring of transects in all Europe (10% of the number of final goal of sites); (2) training
courses: basic, intermediate, advanced for volunteers and associated researchers and technicians.

Surveys from volunteers Transects and pan traps processing




Spring: what do we have?

Monitoring

v' Region 1. Scandinavia/Baltic: Sweden, Lithuania, Latvia, Finland,
Estonia

v' Region 2. Eastern 1. Hungary, Romania
v' Region 3. Eastern 2. Greece, Bulgaria, Cyprus
v' Region 4. Atlantic/Mediterranean. Spain, France, Portugal

v' Region 5. North/Central. Netherlands, Belgium, Denmark,
Ireland, Luxembourg.

»
1- v' Region 6. Central. Germany, Czech Republic, Austria, Poland,
s Slovakia
| Scandinavia/Baltic P Eastern (1) P Eastem (2)
B NorthiCentral Central South/Central

- Atlantic/Mediterranaan

v' Region 7. South/Central. Italy, Croatia, Malta, Slovenia




Training sessions

4 levels of trainings

4 sessions of advanced training for bees and
hoverflies

8 to 12 people per session from all EU27
countries

Challenge of determination




Spring: What tools are in development? On-line
resources, reference collection and keys

fnis

L& LIBERTE DE CHERCHER

UMONS

University of Mons

Systematics, biogeography and ecology of Melittidae
SPRING workshop August 2022

Denis Michez & Guillaume Ghisbain

PPT

KEYS

Reference
collection

KEY TO THE FEMALES

1. Anterior tibia with a light cuticle, from light brown to yellowish (Fig. 1). Discs of the terga hairless
and Shiny (FIg 2). oo smimemnm s s s g S .Dasypoda (Megadasypoda) visnaga

Figure 1. Habitus in dorsal view of D. visnaga Figure 2. Metasoma in dorsal view of D. visnaga
- Anterior tibia with ddark COHCIE. . ..o oo v s st D s A S5 B S 2

2. Galea with the external margin glabrous, sometimes a few setae at the apex. Maxillary palp shorter
than half of the length of the galea (Fig. 3). Pygidial plate with a dense and adpressed pilosity, at least
at the base. Malar space at least as long as the pedicel (Fig. 4) (except in D. spinigera in which the malar
space 1s shorter). Hair of the scopa always plumose. Position of the nervulus either ante-, inter- or
POSHFRCERL . o om0 s S SR Subgenus Megadasypoda (partim) .. .. 4

B ST

Figure 3. Galea and maxillary palp of D. toroki Figure 4. Malar space of D. braccata

- External margin of the galea with setae at least on its apical half. Maxillary palp longer than or equal
to half of the length of the galea (Fig. 5). Pygidial plate entirely glabrous. Malar space always clearly
shorter than the pedicel (Fig. 6). Pilosity of the scopa either plumose or not. Nervulus always
BRRETIREEN D v mosmm om0 T S R B0 R S S N S e Ss 9




Spring: What tools are in development? New EU
check lists

STEP 1 : Update of the species list from Nieto et al. 2014 at continental level

Review of Review of
1965 Update the list the list and 2138
- based on country i
SPECIES » literature » By alpha- » records » SPECIES
taxonomists
By national
champions

=) Pyblication of the updated check list
with Syrphid community




Spring: What tools are in development? National
check lists

STEP 2 : Country records for each country




Other European initiatives: Update of European Red
List -> Pulse

Assessment of the 1928 species with applicable criteria

Many families have poor data,
like Andrenidae and Megachilidae

2115 Andrenidae 442 104 323

Apidae 3 9 27 200 310 4 3
Colletidae 141 0 1 O 8 7 54 62 12.8
Halictidae 306 0 11 2 45 105 143 4.2
Megachilidae 441 T 3 1 10 184 242 1.1
Melittidae 37 0o 5 2 5 1 1 |
1928 7 46 22 101 661 1091 3.9




Other European initiatives: WildPosh / Pollinera

Project results are expected to contribute to all of the following expected outcomes:

Routes of exposure, linked to ecosystem and biodiversity dynamics to chemicals are better understood,

Issues raised by the contamination of biodiversity in the natural environment are better known,
including risks linked to existing contaminations (legacy), chemicals of emerging concern and
accumulations in nature,

Environmental fate of new chemicals of emerging concern is better understood,

Toxicological and ecological impacts of contaminants are better understood and risk assessments for
relevant highly exposed species are strengthened,

Prevention and mitigation measures are identified and developed -> Support policy decision for
transition

31




Who we are?
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* 15 partners
2 associate partners (UK) L8
* UMONS coordinator
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Objectives and conceptual framework

1. Determining the real-world agrochemical exposure profile of wild pollinators at
landscape level, within and among sites;
2. Using integrated and controlled laboratory and semi-field experiments to
characterise causal relationships between pesticides and pollinator health;
3. Building an open database on
pollinator traits/distribution
and chemicals to define
exposure and toxicity scenarios;
4. Proposing new tools for risk
assessment for wild
pollinators

33




TAKE HOME
MESSAGE

 Strong decline of pollinators,
common and rare

* Development of capacity,
data, assessment and action

 Results impacting policy



