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Introduction

Biodiversity is in peril, but the majority of species, particularly invertebrates, are still neglected in
global conservation efforts (Hochkirch et al., 2021). The percentage of threatened species in
Europe is even higher among invertebrates (24%) then among vertebrates (18%) (Hochkirch et al.,
2021, Hochkirch et al., 2023). Therefore, it is crucial to start conservation efforts for such
neglected groups, particularly for invertebrates providing important ecosystem services, such as
pollination.

Species belonging to the hoverfly family Syrphidae are considered the second most important
pollinators after Hymenoptera, visiting 72% of globally important crops (Doyle et al., 2020; Radner
etal., 2020). As opposed to most bee species, many hoverflies migrate in order to complete their
life-cycles. Following warm temperatures, up to 4 billion hoverflies migrate across Europe every
year (Wotton et al., 2019; Hawkes et al., 2024). This movement of ~80 tons of biomass
strengthens the genetic diversity of plants, brings food resources for hoverfly predators and
spreads biological control of pests over cultivated lands (Wotton et al., 2019; Pekas et al., 2020;
Hawkes et al., 2024; Reynolds et al., 2024). However, similar to other insect groups, many
hoverfly species are threatened by extinction (Vujic et al. 2022). Agricultural intensification and
the disappearance of flower rich meadows threaten the persistence of many hoverfly species’
populations.

Until now, the conservation status of 893 hoverfly species has been assessed for the European
Red List, with 35% (314) of those being classified as “Threatened” with extinction (Vujic et al.
2022).

One threatened hoverfly species is Neoascia unifasciata, which has been classified as
“Endangered” on the IUCN Red List of Threatened Species (van der Ent et al., 2021), highlighting
the need for conservation action. Throughout its geographic range, this species has only been
found in association with P. hybridus (butterbur), with the larvae feeding on its decaying stems
(Treiber, 1991; Stuke, 2001). The loss of large and old butterbur stands may have contributed to
the population declines of this species. Conservation action plans can be used to tailor
interventions towards the needs of specialist species such as Neoascia unifasciata. The following
document contains the first action plan for a threatened pollinator in Luxembourg. It includes a
status review of Neoascia unifasciata in Luxembourg, as well as a detailed conservation action
plan. The status review aims to summarize all information known about this species (taxonomy,
ecology, distribution, threats etc.) that forms the basis of the planning elements (Vision, Goals,
Objectives and Actions). The implementation of this plan will not only benefit Neoascia

unifasciata, but also other species associated with butterbur and living in alluvial forest habitats.



Status review

Species description

Systematics / taxonomy

Neoascia unifasciata was described by Strobl (1898) as a variety of Neoascia podagrica, until it
was recognized as a valid species by Barkemeyer & Claussen (1986). Doesburg (1953) described
N. obliqua ab.imperfecta as a new variety of obliqua, which were later identified as N. unifasciata.
However, these names were not synonymized as the name imperfecta is not valid (see
Barkemeyer & Claussen, 1986). It is a small (3.5-6.5 mm), saprophagous mostly black hoverfly
(Syrphidae) species (Fig. 1) (Thompson 1981; Reemer & Hippa, 2005). It belongs to the genus
Neoascia (fan flies) which has ten extant species distributed throughout the Holarctic region with
some species known from the Oriental region (Thompson, 1981, Reemer & Hippa, 2005,
Skevington et al 2019). The main distribution in the Palaearctic region is in the temperate part on
continental Europe and the Middle and Far East (Stackelberg, 1955). They are recognisable by a
petiolate abdomen and thickened hind femur. The species exhibits sexual dimorphism, such that
the female is characterised by a “club” like waisted abdomen that is wider at the end and thin
around the waist (Van Veen, 2004). Furthermore, the abdomen of the males is marked by a

complete whitish band (Fig. 1).

Figure 1: Male Neoascia unifasciata in

lateral and dorsal view. Specimen

collected around patches of Petasites

hybridus in Luxembourg in May 2023, near
—w  Koerich.

Biology and ecology

N. unifasciata is associated with large, thick patches of butterbur (Petasites hybridus) plants. Its
larvae are considered saprophagous, consuming its decaying stems (Treiber, 1991; Stuke, 2001;
Klasa & Soszynski, 2010). Eggs may be laid in other decaying matter found under Petasites cover

such as Populus twigs (Couvreur, 2009). Individuals bask on the leaves of Petasites hybridus in
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the morning. Later in the day, the can be observed flying above the Petasites alongside various
other Neoascia sp. such as N. obliqua and N. podagrica (Jassat, 1998, Treiber, 1991). They have
been observed resting on the stalks of P. hybridus during the hottest hours of the day (personal
obs.). They occasionally leave the Petasites dominated patches to feed on the pollen/nectar of

adjacent flowers.

The flight period of Neoascia unifasciata is reported to range from May to August (Krpac, 2001; Klasa
& Soszynski, 2010; Speight et al., 2017), but in Luxembourg it has been observed flying as early as April
(B. Andrasi, personal obs.). Similar to other Neoascia species, N. unifasciata is a hon-migratory
species (Hawkes et al., 2024; Raynolds et al., 2024). Therefore, large patches of Petasites
hybridus together with flower-rich meadows in the vicinity are important for the survival of the

species (Speight 1988; Treiber, 1991; and personal obs.).

Flower visits by the adults are not well documented, but the existing observations suggest that it
is not specialized in diet. Reported food plants vary across the species’ geographic range from
Apiaceae, Euphorbia cyparissias, Caltha palustris and Stellaria spp. in the Mediterranean (Krpac
et al., 2001; Vuji¢ et al., 2020), as well as Arrhenatherum elatius and Vernalis aestivalis in Central
Europe (Klasa & Soszynski, 2010; Téth, 2011). In Luxembourg, it has been observed landing and

flying around Veronica chameadrys in two of the four known sites (B. Andrasi, personal obs.).

Functions and values

Detailed information about its functions and values within the ecosystem is lacking. While itis a
pollinator, the efficiency of the species in pollination remains unknown. The species may play a
role as pollinator of small flowers which are not often pollinated by larger bees or butterflies. It
may serve as a good habitat quality indicator of non-polluted streams which are not disturbed
and/or canalised. In its larval form, it may play a role in decomposing decaying Petasites stems,

thus contributing to nutrient cycling.

Past and current distribution and demography

The existing records indicate a distribution from the Caucasus region to Central Europe and the
Baltic states, from Iran and Georgia in the southeast to southern Netherlands and northern
Germany in the northwest and Latvia in the northeast (Fig. 2). The southernmost occurrence of
this species is in Bulgaria, while the Northernmost is Latvia (Fig. 2). They occur at moderate
altitudes mostly between 228-560 meters (Treiber 1991). Occasionally, they may be found above
1,000 meters, e.g. in the eastern Alps or on Mount Epirus in Greece (Mazanek, 2006; Vuji¢ et al.,
2020; Koci¢ et al., 2023). In Luxembourg, the species was classified as “possibly extant” by van

der Ent et al. (2021). Based upon this classification, a targeted search for the species was
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conducted in 2023 in Petasites hybridus stands in Luxembourg and the species was found at two
sites in the Eisch valley near Koerich (Bernhardi, 2023). Two further sites were found in 2024
during the preparation of this document. The species is known to have usually very small
populations, and the overall population trend is considered negative (van der Ent 2021) as a
consequence of the decline of alluvial forests. These alluvial forests are also under severe threat

in Luxembourg.
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Figure 2: Geographical distribution of Neoascia unifasciata based on records published in the

literature, on GBIF.com, Observation.org and museum/private collections.

N. unifasciata is currently listed as Endangered on the European Red List (Van der Ent et al 2021).
Its disappearance has been reported from the Netherlands (Reemer et al., 2023). Currently,
Neoascia unifasciata is known from four sites in Luxembourg with a maximum distance of 3.5 km
between the sites furthest away (Fig. 3). It is assumed that the species was more widespread in
the past but has lost habitat due to increasing development in stream valleys as well as

canalization of streams.
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Figure 3: Map of the four sites (humbered green circles) of Neoascia unifasciata in Luxembourg.
All specimens were found close to the Belgium border, near the villages Habscht and Koerich.
Different shadings of green represent differences in the sum of all individuals of N. unifasciata
recorded so far — Site 1: 3; Site 2: 1; Site 3: 8; Site 4: 63.




Habitat and resource assessment

The typical habitat of N. unifasciata are wet meadows, tall herb stands with Petasites in alluvial
situations, for example on moist gravel beds near upland streams and forest edges, often in
valleys (Treiber, 1991; Klasa & Soszynski, 2010; Speight et al., 2017; Vuji¢ et al., 2020, Van de
Meutter et al.,, 2023). The current habitats are rather small and fragmented. Conservation
interventions aimed at habitat management should focus on maintaining Petasites hybridus
patches along with adjacent wildflowers, such as Veronica chameadrys. Critical resource

thresholds are not yet known for this species.

Threat analysis

The threats to Neoascia unifasciata populations have not been investigated in detail, yet.
According tovan der Entet al. (2021), the major threat to the European populations is overgrazing
of alluvial gallery forests by livestock, pollution, nitrification and changes in the hydrology of river
systems. Based on our knowledge of its ecology, populations of this species are vulnerable to any
factors leading to a loss of large Petasites hybridus patches. In Luxembourg, overgrazing can be
largely excluded as a threat to the species. Instead, some of the sites are affected by
abandonment and subsequent shrub encroachment, which leads to overshading of Petasites
stands, preventing them from developing larger stands in the future. Changes of the hydrology are
probably an important threat to the species as many smaller streams have been regulated or are
adjacent to farmland. The spread of invasive alien species, such as Japanese knotweed
(Reynoutria spec.) and Indian balsam (Impatiens glandulifera), is another important threat. N.
unifasciata may also be affected by spill-over of pesticides and pollutant run-offs from adjacent
roads. Larvae of N. unifasciata may be negatively affected by nitrification. In the past, the Eisch

has also been contaminated by long-term phenol spillovers.

Table 1: Potential threats that the recently discovered Luxembourgish populations of Neoascia
unifasciata face, including their timing and severity. To view the sites to which the numbers
refer, see Figure 3 above.

Threats
Site Shrub Pollutio  Nitrificatio Land Invasive
Encroachmen n n conversion sp.
t
1 v v X X X




Timing

Severity

v v X X v
v v v X X
v v v X X
Present Past Present Past Future
high low low low high

Abbreviations

AEV Administration de l'environnement

AGE Administration de la gestion de U'eau

ANF Administration de la Nature et des Foréts

ASTA Administration des Services Techniques de UAgriculture

FFF Fondation faune et flore

HfN Fondation Héllef fir d’Natur

LIFE L’Instrument Financier pour UEnvironnement

MECB Ministére de UEnvironnement, du Climat et de la Biodiversité
MNHNL Musée national de Uhistoire naturelle de Luxembourg

N&E Nature & Emwelt

SICONA Syndicat intercommunal du Centre pour la conservation de la nature
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Conservation Action Plan

Vision

Luxembourg maintains well-connected unconfined stream valleys with
periodically flooded areas that host larger stands of butterbur (Petasites
hybridus), providing sustainable habitat for specialist insects, such as the
Butterbur hoverfly, Neoascia unifasciata. This hoverfly species has self-
sustaining, viable populations, so that its role in the ecosystem is ensured.
Authorities, foresters, conservationists and local communities are aware of
the importance of butterbur stands for maintaining populations of
specialized insects. Sustainable management valuing and preserving these
special habitats is in place.

Goal 1 Governance and protection

Governance and protection established and secured for Neoascia
unifasciata and its habitat, providing leadership and implementation of the
conservation plan; as well as protection via recognition in plans for
associated protected habitats and pollinators.
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Objective 1.1: Governance

To establish a steering group by 2025 in order to guide and facilitate
implementation of the plan and review progress regularly.

Actions

1.1.1 Creation of a steering group
Purpose: To ensure the implementation of all actions
Note: Regular meetings each year to review progress (more often
during the first year)
Who: MNHN / SICONA / ANF / N&E / MECB
By when: Action completed in 2025
Indicator: Regular meetings
Resources: staff time

1.1.2 Facilitate implementation of the action plan
How: MECB - FPE / LIFE funding (?)
Note: Consider involving Belgian organizations (e.g. Natagora), N&E
might lack capacity for in-depth involvement
Who: SICONA/N&E / MNHN
By when: 2026
Indicator: Funding raised
Resources: staff time for proposal

1.1.3 Ensure consent of private owners of areas with populations of N.
unifasciata
Note: Sites 1 and 4 as well as parts of site 3 are private property;
consent and in favourable situations conventions with private owners
are needed to implement actions; ownership of surrounding areas
should be checked
How: Contact private owners to seek their consent
Who: ANF-Arrondissement Centre-Ouest
By when: 2026
Indicator: Conventions signed
Resources: staff time

12



1.1.4 Explore options for acquiring land with habitats of N. unifasciata from
private owners
Note: Sites 1 and 4 as well as parts of site 3 are private property;
ownership of surrounding areas should be checked
Who: SICONA (acquiring land on open areas) / Natur & Emwelt / ANF-
Arrondissement Centre-Ouest (acquiring land on forested areas)
By when: 2027
Indicator: report with overview of willingness of landowners to sell
Resources: staff time

Objective 1.2: Protection

To ensure that Neoascia unifasciata is added to the list of national protected
species, and effectively protect all habitats of N. unifasciata by 2028.

Actions
1.2.1 Add Neoascia unifasciata to the list of national protected species

How: List recently submitted

Who: MNHN / MECB

By when: 2025

Indicator: species listed

Resources: staff time

Status: proposal was submitted in October 2024

1.2.2 Ensure that the habitats of N. unifasciata are listed in as protected
biotopes

Note: Site 4 is currently correctly listed as a combination of 6430
(hydrophilous tall herb fringe communities), 6510 (lowland hay
meadow) and BK10 (Calthion meadow); site 1 is currently listed ab
BK11 (marsh), and adjacent parts as BK10 (Calthion meadow), BK04
(sedge reed), BKO6 (reed); focus on sites 2 and 3 (currently not listed)
Who: ANF-Service nature
By when: 2027
Indicator: habitats in list of protected biotopes
Resources: staff time

13



1.2.3 Ensure consideration of Neoascia unifasciata and its habitat in new or
planned protected areas

Note: ZPIN 87 (Léisbech) is planned adjacent to the area, its borders
may need to be adapted to include N. unifasciata sites. info ANF: the
planning of this nature reserve has not yet been started and it is being
designated by the water administration. ANF will contact AGE and
MECB via its COPIL network when the process is being started.

How: Provide input to management plan (e.g. integrate flattening of
Eisch and restoration of Petasites stands; removal of IAS)

Who: AGE / MECB / COPIL Natura 2000 Mamer-Aischdall-
Gréngewald

Indicator: Petasites stands considered in management plan of ZPIN
87

Resources: staff time

1.2.4 Inclusion of the Neoascia unifasciata population near Koerich (site 2
and 3) in the existing Natura 2000 site

How: Reach out to MECB about options to expand Natura 2000 site
Who: COPIL Natura 2000 Mamer-Aischdall-Gréngewald

by when: 2029

Indicator: Current Natura 2000 site is expanded to include Site 2 and
3

Resources: staff time

Objective 1.3: Integration in existing plans

To ensure that Neoascia unifasciata and its habitat are considered in existing
planning approaches by 2030.

Actions

1.3.1 Integrate Neoascia unifasciata conservation in the update of the
Natura 2000 action plan

Note: Next plan will start in 2030, based on actions refined in 2025/6.
Current Plan available here: https://data.legilux.public.lu/file/eli-etat-
adm-amin-2021-11-22-b4594-jo-fr-pdf.pdf
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How: Liaise with MECB to work on the revision of the plan
Who: MECB / ANF / COPIL Natura 2000 Mamer-Aischdall-
Gréngewald

By when: 2026-28.

Indicator: Natura 2000 plan updated

Resources: staff time

1.3.2 Ensure consideration of Neoascia unifasciata conservation in the
implementation of the beaver action plan

Note: Ask ANF-Service Faune sauvage et chasse about beaver family
sites (spatially explicit) in the area. Beaver Action Plan available here:
https://environnement.public.lu/fr/publications/chasse/bt6.html
How: Beaver management in habitats of Neoascia unifasciata should
consider preservation of Petasites stands

Who: MNHN

By when: 2025-2030

Indicator: Beaver managers are aware of Neoascia unifasciata
Resources: staff time

1.3.3 Integrate Neoascia unifasciata conservation into the National Newt
Action Plan and other action plans

Note: Site 1 (Habscht) is Natura 2000 site; Site 2 is owned by the
commune, SICONA have planned a stream action on the site; Site 3 is
(at least partly) owned by the commune as well, SICONA had planned
stream restoration action; Site 4 is privately owned, but Natura 2000
site (and under biodiversity contract). SICONA tried to buy the site 4
land during a LIFE project. Integration in the national Calthion Action
Plan should also be considered:
https://environnement.public.lu/dam-
assets/documents/natur/plan_action_especes/calthion.pdf

How: Measures to create new ponds at the Neoascia sites are
combined with those increasing Petasites stands.

Who: SICONA
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By when: 2027/2028
Indicator: Neoascia action plan consulted and integrated
Resources: staff time / machines

1.3.4 Ensure consideration of Neoascia unifasciata conservation in the
implementation of the water framework directive

Note: Restoration of Eisch is planned (3rd plan of water framework
directive 2021-2027), hydromorphological measure (HY MOO06),
evaluation currently underway, new plan being developed

How: Reach out to AGE to contribute to implementation of restoration
plan

Who: AGE

By when: 2028

Indicator: Management plan of water framework directive adapted
Resources: staff time

1.3.5 Ensure consideration of Neoascia unifasciata conservation in the
restoration of alluvial forests

Note: Alluvial forest restoration is currently ongoing
How: Reach out to ANF

Who: ANF / Biological Stations / Natur & Emwelt

By when: 2027

Indicator: Alluvial forest restoration plan adapted
Resources: staff time

Goal 2 Research

Spatial and ecological requirements of self-sustaining Neoascia unifasciata
populations as well as their interactions with other species understood and
a standardized monitoring method developed.

Objective 2.1: Distribution & Habitat preferences

To improve knowledge of the distribution and habitat requirements of
Neoascia unifasciata by 2028.
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Actions
2.1.1 Survey of distribution of Neoascia unifasciata

How: Search in Petasites stands along other streams/rivers (LIDAR or
other sources); use biotope cadastre (shapefiles are downloadable);
include citizen science

Note: e.g. Manternach (Syr), Redange

Who: FFF/ MNHN / AGE

by when: Completed in 2025

Indicator: All potential sites surveyed 2x

Resources: staff time / travel costs

2.1.2 Study life history, oviposition sites and larval habitat preferences of
Neoascia unifasciata

How: field observations

Who: FFF/ MNHN

by when: 2026

Indicator: Paper on life history, oviposition sites and larval habitat
preferences published

Resources: staff time / travel costs

2.1.3 Study importance of open canopy cover for Neoascia unifasciata

How: LAl analysis / GIS analysis (intersect with LIDAR data)

Note: currently underway, but more sites are needed to increase
sample size

Who: FFF/ MNHN

by when: 2025

Indicator: analysis completed

Resources: staff time / travel costs

2.1.4 Study minimum area of Petasites stands for maintaining a self-
sustaining population of Neoascia unifasciata

How: Analyse data gathered through field observations
Note: Include sites in Belgium to increase sample size
Who: FFF/ MNHN

17



by when: 2026
Indicator: Minimum resource threshold estimate available
Resources: staff time / travel costs

2.1.5 Study adult food preferences, distance to flowering plants and
abundance of flowers

How: Analyse data gathered through field observations, microhabitat
analysis

Who: FFF / MNHN

by when: 2028

Indicator: Paper on habitat preferences published

Resources: staff time / travel costs

2.1.6 Study importance of soil moisture and wind exposure for Neoascia
unifasciata

How: Soil moisture measurement over the year and across site (grid
approach)

Note: Distinguish foraging habitat from oviposition habitat etc.

Who: MNHN

by when: 2028

Indicator: Paper on habitat preferences published

Resources: staff time / travel costs

Objective 2.2: Interactions with other species

To improve knowledge of the ecological interactions of Neoascia unifasciata
with other species in the habitat, including other Neoascia species as well
as mammals by 2030.

Actions
2.2.1 Study interactions with other Neoascia species

How: Study resource partitioning between Neoascia unifasciata and
other Neoascia species.

18



Note: Particularly competition with N. obliqua / N. annexa should be
studied / Record habitat parameters and oviposition sites for all three
species to analyse for potential competition

Who: FFF / MNHN

by when: 2030

Indicator: Paper on resource partitioning published

Resources: staff time / travel costs

2.2.2 Study effect of beaver and wild boar activities on the habitat

How: Camera traps to check if Beaver uses Petasites stand and
potentially reduces Petasites densities. study potential threat by
flooding or digging activities

Who: FFF / MNHN

by when: 2030

Indicator: Report or paper on effects of beaver and wild boar activities
on the populations of Neoascia unifasciata.

Resources: staff time / camera traps / travel costs

2.2.3 Study the arthropod communities associated with butterbur

How: Field observations/collections of arthropods found within
butterbur stands

Who: FFF/ MNHN

by when: 2030

Indicator: Publication on arthropod communities

Resources: staff time / metabarcoding / travel costs

Objective 2.3: Management Effectiveness

To close knowledge gaps regarding the effects of habitat management and
most efficient methods to promote the host plant and habitat of Neoascia
unifasciata by 2028.

Actions

2.3.1 Study effects of management of adjacent meadows on Neoascia
unifasciata
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Note: On site 4, the area next to a large Petasites stand with Neoascia
unifasciatais mown regularly. How does this affect the hoverfly? When
is the best time for mowing? What is the best mowing height? Is
mowing problematic? Which type of mowing to be used? Which adult
food plants are on the meadow and how can they be promoted?
Who: FFF/ MNHN / SICONA?

by when: 2027

Indicator: Effects of mowing understood

Resources: staff time / travel costs

2.3.2 Study reproductive strategy of Petasites hybridus in order to optimize
restoration protocols

Note: It is unknown whether sexual reproduction or clonal
reproduction are more important in the population dynamics of
Petasites hybridus. This knowledge is needed to optimize restoration
protocols.

How: Microsatellite analysis

Who: FFF / MNHN

by when: 2028

Indicator: Results from genetic study

Resources: staff time

Objective 2.4: Monitoring method

To develop and implement population monitoring for Neoascia unifasciata
and its habitat as well as monitoring of the effects of conservation measures.

Actions

2.4.1 Developing a standardized monitoring method for Neoascia
unifasciata

How: probably something like timed counts / transect counts (visual)
/ test during the whole season at different times of the day and
different weather conditions

Who: FFF/ MNHN

by when: 2025/26: testing method, 2027-2030 implementation
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Indicator: Monitoring protocol for N. unifasciata published
Resources: staff time / travel costs

2.4.2 Integration of the monitoring protocol for Neoascia unifasciata into the
Monitoring scheme for Rare and Threatened Pollinator species (RaTS).

Note: A priority list for RaTS monitoring is currently being compiled by
MNHN

Who: FFF/ MNHN

by when: 2026

Indicator: Monitoring scheme integrated

Resources: staff time

2.4.3 Establishing a monitoring scheme for Petasites stands that maintain
Neoascia unifasciata

How: Simple measurement of area covered by P. hybridus (by GPS,
photographs, drones...).

Who: FFF / MNHN

by when: 2026

Indicator: Monitoring method available

Resources: staff time

2.4.4 Establishing a monitoring scheme for effectiveness of conservation
actions for Neoascia unifasciata

How: Analyse data from population and habitat monitoring on sites
with different measures

Who: FFF / MNHN

by when: 2030

Indicator: Monitoring method available

Resources: staff time

Goal 3 Conservation Action

Habitats of Neoascia unifasciata secured and expanded and its
population(s) reconnected by habitat restoration
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Objective 3.1 Population management and expansion

To manage the population(s) of Neoascia unifasciata and expand or
(re)connect them by removing shrubs, trees and invasive alien species, and
expand existing butterbur stands as well as floral resources

Actions
3.1.1 Remove fallen trees in existing butterbur stands

Note: particularly on site 4 there is a risk of falling trees as a result of
beaver activity; take care not to impact the Petasites stand; needs
consent of private owners

Purpose: To ensure the size and health of the Petasites stand is not
compromised

Who: ANF - Arrondissement Centre-Ouest

by when: when the trees have fallen over (2025-2030)

Indicator: Trees are removed

Resources: staff time/ equipment

3.1.2 Vegetation map for spatially-explicit management plan

How: Map of butterbur, shrubs, trees, ponds, knotweed, streams,
springs

Note: According to the biodiversity contract, mowing is only allowed
after 15 June on site 4.

Who: FFF/ MNHN / SICONA

by when: 2028

Indicator: Vegetation map exists

Resources: staff time / GPS / GIS

3.1.3 Hydrological map for spatially-explicit management plan

How: Map of existing drainages, ditches etc., use LIDAR
Who: ASTA/ANF/MNHN / land owners

by when: 2028

Indicator: Hydrological map exists

Resources: staff time / GIS
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3.1.4 Study phenol contamination in sediments of Eisch

Note: Past phenol spillovers have led to a contamination of the Eisch;
sediments should be analysed to avoid negative effects of any
restoration measures of the stream bed

Who: AEV

by when: 2027

Indicator: report on sediment contamination

Resources: staff time / consumables

3.1.5 Spatially explicit management plan to expand Neoascia habitat

How: Spatial-explicit GIS plan where to remove shrubs, where to
remove knotweed, where to restore streams, where to change
agricultural management

Note: Workshop with all actors to ensure that all management
measures are being implemented

Who: MNHN / ANF

by when: 2027

Indicator: Spatial plan exists

Resources: staff time / GIS

3.1.6 Implementation of the management plan

How: Remove shrubs & trees, remove knotweed, close drainage ditch.
Note: Small strips with butterbur exist along roads, which need to be
expanded; sites 1, 3 and 4 by SICONA, site 2 by ANF. Management of
woody structures need to follow the national law on nature
conservation i.e. authorisations need to be asked in advance.

Who: ANF — Arrondissement Centre-Ouest / AEG

by when: 2026-2030

Indicator: Strips cleared / expanded

Resources: staff time / machines / permits
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3.1.7 Monitoring vegetation development (focus on butterbur trends)

How: Annual vegetation mapping

Note: monitor also effects of beavers
Who: MNHN / ecotop

by when: 2026 - 2030

Indicator: Annual vegetation maps exist
Resources: staff time / GPS/ GIS

3.1.8 Explore options for increasing the flooded area in the area of Eisch and
Giewelerbaach

How: Are there options for flattening the stream beds? Could more
wetlands be restored

Note: Perhaps in new planned protected area (Léisbech),

Who: AGE / ANF / SICONA

by when: 2028

Indicator: Assessmentin place

Resources: staff time

Objective 3.2 Backup population in restored habitats

Initiate stream valley restoration in a second valley for long term
establishment of a second (meta)population of N. unifasciata

Actions
3.2.1 Petasites survey across Luxembourg

How: Map butterbur distribution in valleys of Luxembourg, as well as
other parameters (shrub encroachment, flowering plants, canopy
cover, slope, soil)

Note: Combine with search for Neoascia; ask Biological stations if
they know larger butterbur stands

Who: FFF/ MNHN / ecotop

by when: Completed in 2025

Indicator: Map with parameters exists

Resources: staff time / GPS / GIS
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3.2.2 Prioritization of potential restoration sites

How: based upon likelihood of Neoascia establishment (parameters
above & distance to known populations)

Note: Need information from research on habitat preferences

Who: FFF/ MNHN

by when: 2026

Indicator: Priority list exists

Resources: staff time

3.2.3 Spatial restoration planning to expand Petasites stands

How: Spatial-explicit GIS plan
Who: MNHN / SICONA / ANF
by when: 2027/28

Indicator: Spatial plan exists
Resources: staff time, GIS

3.2.4 Develop methods to improve Petasites colonization

How: Assisted colonization / seeds or rhizomes? first trials at
uncolonized sites or on site after Reynoutria removal

Who: MNHN

by when: 2028

Indicator: Translocation method developed

Resources: staff time /travel costs

3.2.5 Implementation of the restoration plan

How: Removal of shrubs & trees / sowing Petasites seeds (or planting)
/ stream restoration

Who: ANF / SICONA / HfN

by when: 2029 - 2030

Indicator: Restoration measures have been implemented
Resources: staff time / machines
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3.2.6 Monitoring vegetation development (focus on butterbur expansion)

How: Annual vegetation mapping

Who: FFF/ MNHN / SICONA

by when: 2028 - 2035

Indicator: Annual vegetation maps exist
Resources: staff time / GPS / GIS

3.2.7 Assessment of optimal colonization strategy of N. unifasciata

How: Depending on distance to next population: translocation?
Note: Is natural colonization possible / translocation needed? Captive
breeding possible?

Who: Steering group

by when: 2029

Indicator: Assessment completed

Resources: staff time

3.2.8 Promote buffer zones along streams and rivers

How: Encourage farmers to extend unused buffer zones along streams
and rivers; e.g. via biodiversity contracts (but in this case the site
needs to be used by farmers); other types of contracts might be useful
in cases of abandoned sites

Purpose: natural restoration of Petasites stands

Who: SICONA, ANF, N&E

by when: 2027-2030

Indicator: Increase in buffer zones along streams and rivers
Resources: staff time

Objective 3.3 Invasive species control

Control invasive plant species (Impatiens glandulifera, Reynoutria spp.,
Helianthus tuberosus) in the catchment areas of the Eisch and
Giewelerbaach
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Actions

3.3.1 Remove knotweed (Reynoutria spp.) in areas close to habitats of
Neoascia unifasciata

Note: Immediate action is particularly needed near site 2; the site is
privately owned (first contact owners); removal needs good
supervision (take care not to spread rhizomes), over several years;
contact Colabor (Bertrange); sow or plant Petasites after removal.
Who: ANF - Arrondissement Centre-Ouest

by when: 2025 (repeat annually until eradicated)

Indicator: Knotweed removed

Resources: staff time / equipment

3.3.2 Map distribution of Impatiens glandulifera, Reynoutria spp., Helianthus
tuberosus in the catchment of Eisch and Giewelerbaach

How: First use mData - field survey

Note: Make sure to include Belgium!

Who: MNHN / Efor-ersa

by when: Mapping Completed in 2025 (repeat annually until
eradicated)

Indicator: distribution map completed

Resources: staff time / GPS

3.3.3 Use upstream-downstream control approach for Impatiens
glandulifera

How: Cut Impatiens before seed development (2 x per year)

Note: LIFE RIPARIAS project may support this

Who: ANF - Arrondissement Centre-Ouest / COPIL Natura 2000
Mamer-Aischdall-Gréngewald

by when: 2027

Indicator: Impatiens distribution decreased

Resources: staff time / mowing equipment/ travel costs

3.3.4 Use upstream-downstream control approach for Reynoutria spp.

How: Complete digging of rhizomes, careful removal

Note: Immediate removal at Giewelerbaach
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Who: ANF - Arrondissement Centre-Ouest

by when: 2028

Indicator: Reynoutria distribution decreased
Resources: staff time / machines / travel costs

3.3.5 Liaise with Belgian colleagues to control invasive species in Belgian
catchment area

How: Organize meetings with Belgian stakeholders

Note: Interaction with GC - EEE would be useful as the ministry and
ANF regularly conduct meetings with the Greater Region.

Who: MNHN

by when: 2025-2030

Indicator: Belgian stakeholders are informed and cooperating on the
control of invasive species for the benefit of N. unifasciata populations
(and beyond)

Resources: staff time

Goal 4 Public Awareness

Awareness of the importance of butterbur stands and natural stream valleys
as a habitat for threatened insects increased and local stakeholders actively
engaged in their conservation

Objective 4.1 Public awareness

To increase awareness of butterbur stands and their associated insect
species among the general public and local stakeholders.

Actions
4.1.1 Information sign along hiking trail at Eisch

How: Develop a sign explaining the importance of the habitat, the
ecology of the hoverfly and the measures being undertaken to
preserve it

Note: must be weather resistant; authorisation required?

Who: MNHN / ANF / SICONA

by when: 2027
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Indicator: Sign completed/in place
Resources: staff time / designer / budget for production

4.1.2 Provide information about the project on Luxembourg’s pollinator
website

How: Include a short text, a link to this action plan and some photos
on https://www.planpollinisateurs.lu/

Who: MNHN / MECB / Naturpark Our

by when: 2026

Indicator: Website information available

Resources: staff time

4.1.3 Excursion with stakeholders

How: Organize an excursion with important stakeholders to visit the
site and inform about the species, the habitat and threats

Who: SICONA/ MNHN

by when: 2025-2030

Indicator: excursion conducted

Resources: staff time / travel costs

4.1.4 Produce a short video on the project

How: footage from camera traps, drones...
Who: MNHN

by when: 2028

Indicator: video available

Resources: staff time / drone / camera

Objective 4.2 Stakeholder engagement

To provide means for citizens, communities and other stakeholders to
engage in the conservation of N. unifasciata and its habitat by improving
management and contributing to monitoring of threats
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Actions
4.2.1 Monitoring of invasive plants and butterbur

How: Use iNaturalist/observation.orgto call for data and manage data
Who: MNHN

by when: 2025 - 2030

Indicator: Citizen Science data available

Resources: staff time

4.2.2 Organize a hoverfly identification course

How: Invite a hoverfly expert (e.g. from the Netherlands)
Who: MNHN / SICONA / SNL

by when: 2028

Indicator: identification course conducted

Resources: staff time / travel costs / honorary
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Table 2. Timeline of actions for the Neoascia unifasciata conservation plan (light grey boxes indicate the duration of the actions, the dark grey boxes
indicate milestones in the action).

Goal Objective Action Name of action 2024 2025 2026 2027 2028 2029 2030

1.1 1.1.1 Creation of a steering group

1.1 1.1.2 Facilitate implementation of the action plan

11 1.1.3 Consent of private owners

1.1 1.1.4 Land acquisition

1.2 1.2.1 Add to list of protected species

1.2 1.2.2 Protect habitats as "biotope"

1.2 1.2.3 Consideration in new planned nature reserve (ZPIN 87)

1.2 1.2.4 Inclusion in existing Natura 2000 site

1.3 1.3.1 Integration in Natura 2000 Action plan

1.3 1.3.2 Consideration in Beaver action plan

1.3 1.3.3 Consideration in Newt action plan

1.3 1.3.4 Consideration in Water framework directive

1.3 1.3.5 Consideration in plans to restore alluvial forests

2.1 2.1.1  Survey of distribution

2.1 2.1.2 Larval habitat preferences & life history

2.1 2.1.3 Importance of open canopy cover

2.1 2.1.4 Minimum area of Petasites stands

2.1 2.1.5 Importance of flowers for adults
2.1 2.1.6 Importance of soil moisture & wind exposure
2.2 2.2.1 Interactions with other Neoascia species

2.2 2.2.2 Effects of mammals

2.2 2.2.3 Arthropod communities in Petasites

N (NN NN NN NN R R IR R R IRPR|IR|IR R |R R |R

2.3 2.3.1 Effects of meadow management




2 2.3 2.3.2  Study on reproductive strategy of Petasites

2 2.4 2.4.1 Standardized monitoring protocol

2 2.4 2.4.2 Integration in RaTS monitoring

2 2.4 2.4.3 Petasites monitoring

2 2.4 2.4.4 Monitoring effectiveness of conservation action

3 31 3.1.1 Remove fallen trees

3 3.1 3.1.2 Vegetation map

3 3.1 3.1.3 Hydrological map

3 31 3.1.4 Phenole contamination

3 3.1 3.1.5 Spatially explicit management plan

3 3.1 3.1.6 Implementation of management plan

3 3.1 3.1.7 Vegetation monitoring

3 3.1 3.1.8 Explore options for increasing flooded area

3 3.2 3.2.1 Petasites survey across Luxembourg

3 3.2 3.2.2 Prioritization of restoration sites

3 3.2 3.2.3 Spatially explicit restoration plan

3 3.2 3.2.4 Test methods to improve Petasites colonization

3 3.2 3.2.5 Implement restoration plan

3 3.2 3.2.6 Monitoring of vegetation development in restored sites
3 3.2 3.2.7 Assessment of Neoascia colonization strategy

3 3.2 3.2.8 Promote buffer zones along streams

3 3.3 3.3.1 Remove knotweed close to habitats of N. unifasciata
3 3.3 3.3.2 Map distribution of IAS

3 3.3 3.3.3 Upstream-downstream control for I. glandulifera

3 33 3.3.4 Upstream-downstream control for Reynoutria spp.

3 33 3.3.5 Collaborate with Belgian colleagues on control measures
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4 4.1 4.1.1 Information sign

4 41 4.1.2 Provide information on pollinator website
4 4.1 4.1.3 Stakeholder excursion

4 4.1 4.1.4 Video on project

4 4.2 4.2.1 Citizen Science monitoring

4 4.2 4.2.2 Hoverfly Identification course

33



References

Barkemeyer, Werner; Claussen, Claus (1986). Zur Identitat von Neoascis unifasciata (Strobl,
1898) - mit einem Schlussel fur die in der Bundesrepublik Deutschland nachgewiesenen Arten
der Gattung Neoascia Williston 1886 (Diptera: Syrphidae). In: Bonner zoologische Beitrage:
Herausgeber: Zoologisches Forschungsinstitut und Museum Alexander Koenig, Bonn 37, S. 229-
239. Online verfugbar unter https://www.biodiversitylibrary.org/part/119134

Bernhardi F., Hochkirch A., Waigand A. 2023. Okologie und Verbreitung der
Schwebfliegengattung Neoascia in Luxemburg.

Couvreur, J. M. (2009). Observations on host plants and egg laying behaviour in some horerflies
(Diptera, Syrphidae). Bulletin SRBE IK. BVE, 145, 32-35.

de Groot,Maarten and Simoncic¢,Primoz and Verli¢,Andrej and Vilhar,UrSa, 20230320330,
English, Journal article, Slovenia, doi:10.20315/ASetlL.129.2, 2335-3953 2335-3112, (129),
Ljubljana, Acta Silvae et Ligni, (27-42), Slovenian Forestry Institute and Biotechnical Faculty of
University of Ljubljana, Hoverflies (Diptera: Syrphidae) as biodiversity indicators for assessing
urban forest habitats., (2022)

Doesburg, P. H. van, sr. (1953): Mededelingen over Syrphidae XllI. Ent. Ber. 14: 241-245.

Doyle T, Hawkes WLS, Massy R, Powney GD, Menz MHM, Wotton KR. Pollination by hoverflies in
the  Anthropocene. Proc Biol Sci. 2020 May 27;287(1927):20200508. doi:
10.1098/rspb.2020.0508. Epub 2020 May 20. PMID: 32429807; PMCID: PMC7287354.

Hawkes, W. L., Doyle, T., Massy, R., Weston, S. T., Davies, K., Cornelius, E., ... & Wotton, K. R.
(2024). The most remarkable migrants—systematic analysis of the Western European insect
flyway at a Pyrenean mountain pass. Proceedings of the Royal Society B, 291(2024), 20232831.
https://doi.org/10.1098/rspb.2023.2831.

Hochkirch, A., Samways, M. J., Gerlach, J., Bohm, M., Williams, P., Cardoso, P., ... & Dijkstra, K.
D. B. (2021). A strategy for the next decade to address data deficiency in neglected biodiversity.
Conservation Biology, 35(2), 502-509. doi: 10.1111/cobi.13589.

Hochkirch A, BilzM, Ferreira CC, Danielczak A, Allen D, Nieto A, et al. (2023) A multitaxon analysis
of European Red Lists reveals major threats to biodiversity. PLoS ONE 18(11): €0293083.
https://doi.org/10.1371/journal. pone.0293083.

IUCN Red List (2022, October 11). Over one third of hoverflies threatened with extinction in Europe
- IUCN Red List [Press release]. Available at: https://iucn.org/press-release/202210/over-one-
third-hoverflies-threatened-extinction-europe-iucn-red-list

IUCN. 2024. The IUCN Red List of Threatened Species. Version 2024-2.
https://www.iucnredlist.org. Accessed on 25 November 2024.

Klasa, A. and Soszunski, B, 2010. Bzygowate (Syrphidae; Diptera) Ojcowskiego Parku
Narodowego. Parki Narodowe i Rezerwaty Przyrody 30(1-2): 61-102.

Krpag, V., Vuji¢, A., Simié, S., & Radenkovié, S. (2001). Contribution to the knowledge of hoverflies
(Diptera: Syrphidae) of Macedonia. Acta Entomologica, 9(2), 169-174.

34


https://doi.org/10.1098/rspb.2023.2831
https://iucn.org/press-release/202210/over-one-third-hoverflies-threatened-extinction-europe-iucn-red-list
https://iucn.org/press-release/202210/over-one-third-hoverflies-threatened-extinction-europe-iucn-red-list

Mazanek L. (2006) Faunistic records from the Czech and Slovak Republics. Syrphidae. In:
Kinkorova, J. (ed.): Dipterologica bohemoslovaca Vol. 13. Acta Universitatis Carolinae, Biologica
50: 146-149.

Pekas, A., De Craecker, |., Boonen, S., Wackers, F.L. and Moerkens, R., 2020. One stone; two
birds: concurrent pest control and pollination services provided by aphidophagous hoverflies.
Biological Control, 149, p.104328.

Rader R, Cunningham SA, Howlett BG, Inouye DW. Non-Bee Insects as Visitors and Pollinators of
Crops: Biology, Ecology, and Management. Annu Rev Entomol. 2020 Jan 7;65:391-407. doi:
10.1146/annurev-ento-011019-025055. Epub 2019 Oct 14. PMID: 31610136.

Reemer, M., & Hippa, H. (2005). The first two oriental species of Neoascia Williston (Diptera,
Syrphidae).

Reynolds, S. K., Clem, C. S., Fitzgerald, B., & Young, A. D. (2024). Acomprehensive review of long-
distance hover fly migration (Diptera: Syrphidae). Ecological Entomology.
https://doi.org/10.1111/een.13373.

Skevington, J. H., Locke, M. M., Young, A. D., Moran, K., Crins, W. J., & Marshall, S. A. (2019). Field
guide to the flower flies of northeastern North America. Princeton University Press. DOI:
10.2307/j.ctv7xbrvz.

Stackelberg, A. A. (1955): [Palaarktische Arten der Gattung Neoascia Will. (Di-ptera, Syrphidae)].
- Trud. Zool. Inst. Akad. Nauk 21: 342 - 352 (russ.).

Speight, M. C. (1988). Neoascia podagrica (Diptera: Syrphidae) in Ireland, with a key to distinguish
it from related European species. The Irish Naturalists' Journal, 22(10), 447-452.

Speight, M. C. D. (2017). Species accounts of European syrphidae, 2017. Syrph the net, the
database of European Syrphidae (Diptera), 97, 294.

Stuke, Jens-Hermann & Schulz, W. (2001). Remarkable records of hoverflies (Diptera: Syrphidae)
from Lower Saxony (Germany) 4. 6. 333-346.

Strobi, G. (1898): Die Dipteren der Steiermark. IV. Theil. - Mitt. Naturw. Ver. Stei- ermark 34 (1897):
192 - 298.

Thompson, F. C. (1981): Nomenclature of the European species of Neoascia Willi- ston (Diptera:
Syrphidae). - Ent. scand. 12: 470-478.

Toth S. (2011): Magyarorszag zeng6légy faunaja (Diptera: Syrphidae) [Hoverfly fauna of Hungary.
— e-Acta Naturalia Pannonica, Supplementum 1: 5-408.

Treiber, R. (1991). Die Schwebfliege Neoascia unifasciata (Strobl, 1898) in Pestwurzfluren Baden-
Wirttembergs (Diptera, Syrphidae). Nachrichtenblatt der Bayerischen Entomologen, 40(3), 87-
92.

Vujié, A., Gilbert, F., Flinn, G., Englefield, E., Ferreira, C. C., Varga, Z., ... & Vrba, J. (2022).
Pollinators on the edge: our European hoverflies. The European Red List of hoverflies. Brussels,
Belgium, European Commission. DOI: 10.2779/652219.

Vujié, A., Speight, M.C.D., de Courcy Williams, M., Rojo, S., Stahls, G., Radenkovi¢, S., Likov, L.,
Milici¢, M., Pérez-Banodn, C., Falk, S. and Petanidou, T. 2020. Atlas of the Hoverflies of Greece
(Diptera: Syrphidae). Koninklijke Brill NV, Leiden, Netherlands.

35


https://doi.org/10.1111/een.13373

van der Ent, L.-J., van Steenis, J. & van Steenis, W. 2021. Neoascia unifasciata. The [IUCN Red List
ofThreatenedSpecies 2021:e.T149165245A149165248. https://dx.doi.org/10.2305/IUCN.UK.202
13.RLTS.T149165245A149165248.en.

Van de Meutter, F., Opdekamp, W., Mortelmans, J., Versigghel, J., & Mestdagh, C. (2023). Backin
Belgium: Brachypalpus valgus (Panzer, 1797), Mallota cimbiciformis (Fallén, 1817), Neoascia
unifasciata (Strobl, 1898), Merodon moenium (Wiedemann, 1822) and Parhelophilus consimilis
(Malm, 1863)(Diptera: Syrphidae) rediscovered. Bulletin de la Société royale belge
d'Entomologie, 159, 134-147.

Van Veen, M. P. (2004). Hoverflies of northwest Europe. Identification keys to the Syrphidae.
KNNV Uitgeverij, Utrecht.

van Steenis, W., Reemer, M., J.T. Smit & T. Zeegers 2024. Verspreidingsatlas Nederlandse
zweefvliegen 2024. — EIS Kenniscentrum Insecten, Leiden. EIS2024-07.

Vujié, A., Gilbert, F., Flinn, G., Englefield, E., Varga, Z., Ferreira, C. C., ... & Velickovic¢, N. (2022).
European Red List of Hoverflies. European Commission.

Wotton, K. R., Gao, B., Menz, M. H., Morris, R. K., Ball, S. G.,Lim, K. S., ... & Chapman, J. W. (2019).
Mass seasonal migrations of hoverflies provide extensive pollination and crop protection
services. Current Biology, 29(13), 2167-2173. https://doi.org/10.1016/j.cub.2019.05.036.

36


https://dx.doi.org/10.2305/IUCN.UK.20213.RLTS.T149165245A149165248.en
https://dx.doi.org/10.2305/IUCN.UK.20213.RLTS.T149165245A149165248.en
https://doi.org/10.1016/j.cub.2019.05.036

Supplementary material

Distribution map references

Hungary - Toth S. (2011): Magyarorszag zeng6légy faunaja (Diptera: Syrphidae) [Hoverfly fauna
of Hungary. — e-Acta Naturalia Pannonica, Supplementum 1: 5-408.

Bulgaria - Toth, S. (2014). Additional data to the Hoverfly fauna of South West Bulgaria (Diptera:
Syrphidae). Natura Somogyiensis, (24), 197-219.

Macedonia - Krpag, V., Vujié, A., Simié, S., & Radenkovié, S. (2001). Contribution to the
knowledge of hoverflies (Diptera: Syrphidae) of Macedonia. Acta Entomologica, 9(2), 169-174.

Macedonia - Krpac, V. (2021). Review on Hoverflies (Diptera, Syrphidae) fauna in Sharr
Mountains. Journal of Science, Environment and Technology-ECOTEC, 3(5-6), 38-149.

Austria - Aistleitner, E., Pruner, S., & Schwendinger, G. (2020). Eine kommentierte Lister der
Schwebfliegen (Diptera: Syrphidae) Vorarlbergs (Austria occ.). Beitrage zur Entomofaunistik, 21,
137-163.

Austria - 198. Heimburg, H., Doczkal, D. & Holzinger, E. (2022) A checklist of the hoverflies
(Diptera:  Syrphidae) of Austria. Zootaxa, 5115(2), 151-209. Available from:
https://doi.org/10.11646/zootaxa.5115.2.1

Belgium - 240.van de Meutter, F. (2011) An annotated catalogue of the hoverflies (Diptera:
Syrphidae) of Belgium. Studia Dipterologica, 18, 55-75.

Belgium - Van de Meutter, F., Opdekamp, W., Mortelmans, J., Versigghel, J., & Mestdagh, C.
(2023). Back in Belgium: Brachypalpus valgus (Panzer, 1797), Mallota cimbiciformis (Fallén,
1817), Neoascia unifasciata (Strobl, 1898), Merodon moenium (Wiedemann, 1822) and
Parhelophilus consimilis (Malm, 1863)(Diptera: Syrphidae) rediscovered. Bulletin de la Société
royale belge d'Entomologie, 159, 134-147.

Czech Republic/Slovakia - Mazanek, L. (2009) Syrphidae Latreille, 1802. Checklist of Diptera of
the Czech Republic and Slovakia (ed. by Jedli¢ka L., Kudela M. & Stloukalova V.). Electronic
version, 2. Comenius University, Bratislava, Slovakia. Available from:
http://zoology.fns.uniba.sk/diptera2009.

Czech Republic - Kral, M. (2020). Doporu&ena citace. ZPRAVY, 74.

Czech Republic - Kral, M. (2019). Pestfenkoviti (Diptera: Syrphidae) Pfirodniho parku Sovinecko.
Zpravy Vlastivédného muzea v Olomouci, (317).

Slovakia-MazanekL. 2006 Faunisticrecordsfrom the Czech and Slovak Republics. Syrphidae.
In: Kinkorova, J. (ed.): Dipterologica bohemoslovaca Vol. 13. Acta Universitatis Carolinae,
Biologica 50: 146-149.

37


https://doi.org/10.11646/zootaxa.5115.2.1
http://zoology.fns.uniba.sk/diptera2009

Slovakia - Mazének L. & RohacekJ. 2009 Syrphidae. Pp.162-178. In RohacekJ. & SevéikJ.
(eds): Diptera of the Polana Protected Landscape Area - Biosphere Reserve (Central Slovakia).
SNC SR, Administration of the PLA - BR Polana, Zvolen 340 pp.

Slovakia - Mazanek L., Bartak M., DolezalZ. 1999 Faunistic records: Syrphidae. In: Jedlicka,
L. (ed.), Dipterologica bohemoslovaca. Vol. 9. Slovak Entomological Society, Bratislava. pp.
194-198.

France - Speight, M., Sarthou, J. P., Vanappelghem, C. & Sarthou, V. (2018) Maps of the
departmental distribution of syrphid species in France / Cartes de distribution départementale
des syrphes de France (Diptera: Syrphidae). Syrph the Net, the database of European Syrphidae
(Diptera). Syrph the Net publications, 100, Dublin, Ireland

France - Van de Meutter, F., Opdekamp, W., Mortelmans, J., Versigghel, J., & Mestdagh, C. (2023).
Back in Belgium: Brachypalpus valgus (Panzer, 1797), Mallota cimbiciformis (Fallén, 1817),
Neoascia unifasciata (Strobl, 1898), Merodon moenium (Wiedemann, 1822) and Parhelophilus
consimilis (Malm, 1863)(Diptera: Syrphidae) rediscovered. Bulletin de la Société royale belge
d'Entomologie, 159, 134-147.

Germany - Treiber, R. (1991). Die Schwebfliege Neoascia unifasciata (Strobl, 1898) in
Pestwurzfluren Baden-Wiurttembergs (Diptera, Syrphidae). Nachrichtenblatt der Bayerischen
Entomologen, 40(3), 87-92.

Germany - (Stuke, 2001) Remarkable records of hoverflies (Diptera: Syrphidae) from Lower
Saxony (Germany) 4

Greece - 257. VLUji¢, A., Speight, M., de Courcy Williams, M.E., Rojo, S., Stahls, G., Radenkovi¢,
S., Likov, L., Milig¢i¢, M., Pérez-Bandn, C., Falk, S. & Petanidou, T. (2020) Atlas of the Hoverflies of
Greece: (Diptera: Syrphidae). BRILL Publisher. Leiden, The Netherlands. Available from:
https://doi.org/10.1163/9789004334670

Latvia - Karpa, A. I. N. A. (2008). Catalogue of Latvian Flies (Diptera: Brachycera). Latvijas
entomologs, 46, 4-43.

Latvia -Borodina, O., & Borodin, O. (2023). SYRPHIDAE (BRACHYCERA: DIPTERA) OF LATVIA:
CURRENT STATUS OF STUDY IN THE REGIONAL ASPECT.

Latvia - Kuznetzov, S.Y. (1993) A checklist of Latvian, Lithuanian and Estonian hover flies (Diptera,
Syrphidae). Dipterological Research, 4(1-2), 35-47

Netherlands - Peck, L. V. (1988) Family Syrphidae. Catalog of Palaearctic Diptera. Volume 8:
Syrphidae — Conopidae (ed. by Soos, A. & Papp, L.). Elsevier Science Publisher, Amsterdam, The
Netherlands

Netherlands - Reemer, M., Renema, W., van Steenis, W., Zeegers, T., Barenfregt, A., Smit, J., van
Meen, Mp. P., van Steenis, J., van der Leij, L. (2009). Nederlandse Fauna 8 - De Nederlandse
zweefvliegen. Natural Natuurhistorisch Museum Naturalis, Leiden, The Netherlands.

Poland - Barikkowska, R. (1980) Fly communities of the family Syrphidae in natural and
anthropogenic habitats of Poland. Zaktad Narodowy imienia Ossolinskich, Wydawn. Polskiej
Akademii Nauk. Warsaw, Poland.

38


https://doi.org/10.1163/9789004334670

Poland - Klasa, A., & Soszynski, B. (2010). Dziewie¢ nowych dla Polski gatunkdw muchéwek z
rodziny bzygowatych (Diptera: Syrphidae) z Ojcowskiego Parku Narodowego i innych regionéw
kraju. Wiadomosci Entomologiczne, 29(4).

Romania - Stanescu, C. & Parvu, C. (2005) Syrphids (Diptera: Syrphidae) of Romania. Checklist,
phenology, distribution. Travaux du Muséum National d'Histoire Naturelle “Grigore Antipa”, 48,
177-202.

Romania - Jessat, M. (1998). Neue und seltene Schwebfliegen (Diptera, Syrphidae) fur die Fauna
Rumaniens. Mauritiania, Naturkund. Mus, 1(3), 549-564.

Serbia - Nedeljkovié, Z., Vuji¢, A., Simié, S., & Radenkovié, S. (2009). The fauna of hoverflies
(Diptera: Syrphidae) of Vojvodina province, Serbia. Archives of Biological Sciences, 61(1), 147-
154. https://doi.org/10.2298/ABS0901147N.

Serbia - Jankovi¢-Milosavljevi¢, M. A., Tot, T. J., MiliCi¢, M. S., Popov, S. D., Radenkovié, S. R., &
Vujié, A. A. (2024). Hoverfly fauna (diptera: syrphidae) of the eastern part of Serbia. Zbornik Matice
srpske za prirodne nauke, (146), 7-71. https://doi.org/10.2298/ZMSPN2446007).

Slovenia - de Groot, M. & Govedic, M. (2008) Checklist of the hoverflies (Diptera: Syrphidae) of
Slovenia. Acta Entomologica Slovenica, 16(1), 67-87.

Slovenia - Koci¢, A., Vuji¢, A., Tot, T., Milosavljevi¢, M. J., & de Groot, M. (2023). An updated
checklist of the hoverflies (Diptera: Syrphidae) of Slovenia. Zootaxa, 5297(2), 189-227.

Switzerland - Maibach A., 1993. Contribution a l'’étude des Syrphidae aquatiques de Suisse
occidentale (Insecta : Diptera). These de doctorat, Université de Lausanne, Suisse, 642pp.

Switzerland - PETREMAND, G., MAIBACH, A., SPEIGHT, M. C., GOELDLIN DE TIEFENAU, P., &
CASTELLA, E. (2021). Une premiére liste des Diptéres Syrphidés du canton de Vaud (Suisse).
Bulletin de la Societe Vaudoise des Sciences Naturelles, 100. 10.5169/seals-953549.

Iran - Vosughian, M. (2013) The identification of Syrphids (Dip.: Syrphidae) in Maragheh Region-
East Azerbaijan Province. M. Sc. thesis of Entomology, University of Tabriz, Tabriz. 160 p.

Iran - Dousti, A. F. (2023). An updated checklist of Syrphidae (Diptera, Brachycera) from Iran.
Journal of Insect Biodiversity and Systematics, 9(2), 207-264.
https://doi.org/10.52547/jibs.9.2.207.

39


https://doi.org/10.2298/ABS0901147N
https://doi.org/10.2298/ZMSPN2446007J
https://doi.org/10.52547/jibs.9.2.207

