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Abstract

The Red Data Book of European Butterflies, published in 1999, showed that butterflies have declined
seriously across Europe and that 71 of the 576 species are threatened (12% of the total) either because of
their extreme rarity or rapid decline. Many more species were shown to be declining in substantial parts of
their range. A follow up project was conducted in 2002–3 to identify Prime Butterfly Areas (PBAs) in
Europe where conservation should be targeted as a priority. Due to constraints of time and resources, this
concentrated on identifying the most important (prime) areas for 34 target species, using a network of
national compilers. The book gives details of 431 areas covering 1.8% of the land surface of Europe, and
shows that target butterflies are declining in one quarter of PBAs, indicating that breeding habitats are
continuing to deteriorate even though many are protected by national designation. Chief threats are from
agricultural intensification, afforestation, abandonment of traditional practices, and isolation. We make
nine recommendations: (1) Produce detailed descriptions of the PBAs within each country and protect all
PBAs under national law; (2) Protect PBAs under relevant international EU law (e.g. EU Habitats and
Species Directive); (3) Provide adequate protection of PBAs in non EU countries; (4) Ensure sound habitat
management within PBAs and sympathetic management in surrounding areas; (5) Take measures to
conserve the wider environment and whole landscapes within and surrounding PBAs in order to sustain
viable metapopulations; (6) Monitor populations of target species and conduct research to identify
appropriate habitat management techniques. (7) Revise pan-European legislation to take account of the
new information provided in the Red Data Book of European butterflies (e.g. Bern Convention and the EU
Habitats and Species Directive); (8) Conduct a more comprehensive review of Important Butterfly Areas in
Europe as soon as possible; (9) Keep the list of Prime Butterfly Areas up-to-date (e.g. via the internet).

Introduction

The decline of Europe’s butterflies has been
recognised for many years (e.g. Heath 1981;
Pavlicek-Van Beek et al. 1992; Pullin 1995), but
the full scale of the problem was not known
until the publication of the Red Data Book of

European Butterflies (Van Swaay and Warren
1999).

The analysis showed that a total of 71 European
species are threatened (12% of the total), com-
prising 19 threatened at a global level and 52
threatened at a European level. Amongst the
globally threatened species (endemic to Europe):
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• 1 species is Critically Endangered;
• 4 species are Endangered;
• 14 species are Vulnerable.

The European threat status (for species also
found outside Europe) was:

• 1 species is Extinct;
• 6 species are Critically Endangered;
• 14 species are Endangered;
• 31 species are Vulnerable.

A further 43 species were classed as Lower Risk
(near threatened).

In this paper we present a summary of a follow
up project to identify Prime Butterfly Areas
(PBAs) where conservation efforts should be
focused. The project was one of several aimed at
identifying Important Biodiversity Areas across
Europe, which so far includes birds (Heath and
Evans 2000), and work in progress on plants
(Anderson 2002), reptiles and dragonflies.

The identification of PBAs is intended to sup-
port other initiatives, like Natura 2000, the
Pan-European Ecological Network (PEEN), the
Pan-European Biological and Landscape Diversity
Strategy and the Bern Convention. Protection and
proper management of these areas will not only
help to conserve the target species, but also many
other characteristic butterflies and other inverte-
brates occurring in the same habitats.

Methods

The principal aims of the project were:

• to identify an initial selection of the most
important areas for the conservation of butter-
flies that should be given priority for conserva-
tion in Europe;

• to promote awareness of threatened butterflies in
Europe, their special refuges and the main issues
affecting them;

• to present information on each PBA in a stan-
dardised way;

• to help focus conservation and management
measures on these areas.

Information was gathered from all European
countries belonging to the Council of Europe,
including Madeira, the Azores, the Canary
Islands, Cyprus, the whole of Turkey and Russia
west of the Urals. The selection of PBAs was
focussed on butterfly species fulfilling at least two
of the following three criteria (grey-shaded in
Figure 1):

1. Biogeography: the world range of the species is
restricted to Europe (Range Affinity 4 in Van
Swaay and Warren 1999) (189 species).

2. Conservation: the species is threatened accord-
ing to the Red Data Book of European Butter-
flies (Van Swaay and Warren 1999) or the

Figure 1. Selection criteria for target-species used for the selection of Prime Butterfly Areas. Target-species fulfil at least two of three

criteria (grey-shaded).
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IUCN Red List of threatened animals (71
species).

3. Legislation: the species is listed in Appendix II
of the Bern Convention (on the conservation of
European wildlife and natural habitats) and/or
the EU Habitats and Species Directive (23
species).

The 34 target-species select by these criteria for
inclusion in the PBAs in Europe are listed in
Table 1. A site is called a PBA if it contains a

substantial resident population of at least one of
these target species. We included two types of
areas: (1) discrete sites that support one or more
target species; or (2) wider areas (such as mountain
ranges or valley systems) where a target species
occurs as scattered populations that may well be
connected as a single metapopulation.

Within the short time and limited funding
available for the this project, it was only possible
to identify a first selection of the most important
areas for target species in Europe, combined with a
wide geographic coverage that includes both
marginal and core populations. In general, we
aimed to include the three best populations of each
target species within each country. As with the
Red Data Book, the data were provided by over 50
national compilers who were asked to select the
PBAs for their country and complete a question-
naire giving details on location, key butterfly
species, habitats and land uses, threats, protection,
and conservation issues (following the classifica-
tion of Tucker and Heath 1994). Details of the
methods can be found on the project-website
www.vlinderstichting.nl/en/randc/pba.htm. The
detailed results on which this summary is based
were published in a book (Van Swaay and Warren
2003).

Summary results

A total of 431 PBAs were identified among 37
countries and three island archipelagos
(Figure 2). They cover more than 21 million ha,
equivalent to 1.8% of the land area of Europe.
The exact number of PBAs identified in each
country depends on many different factors, such
as size of the country, the number of target spe-
cies present, the extent of relevant habitats
remaining in the country, and the capacity to
gather the data.

The most frequently occurring species within
PBAs are Maculinea arion, Euphydryas aurinia,
and Parnassius apollo, which are each found in
over 100 PBAs. Together with Maculinea teleius
these three species also have the largest number of
identified breeding areas, with at least 1000 esti-
mated populations within the PBAs. Many other
target species have a far more restricted range and
the sites selected are of the utmost importance for
the conservation of rare and highly threatened

Table 1. List of target-species for Prime Butterfly Areas pro-

ject, each of which fulfilled at least two of three criteria (grey-

shaded in Figure 1). For more details on the global distribution

see (Van Swaay and Warren 1999). Threatened species are listed

as such by in the Red Data Book of European Butterflies or on

the IUCN Red List of threatened animals.

Species Global

distribution

restricted

to Europe

Threatened Bern

Convention

Habitat

Directive

Pyrgus cirsii X X

Zerynthia caucasica X X

Parnassius apollo X X

Papilio hospiton X X

Pieris wollastoni X X

Pieris cheiranthi X X

Gonepteryx maderensis X X

Lycaena ottomanus X X

Maculinea arion X X

Maculinea teleius X X

Maculinea nausithous X X

Maculinea rebeli X X

Plebeius trappi X X

Plebeius hesperica X X

Polyommatus golgus X X

Polyommatus humedasae X X X

Polyommatus galloi X X

Polyommatus dama X X

Argynnis elisa X X

Euphydryas maturna X X

Euphydryas aurinia X X

Lopinga achine X X

Coenonympha oedippus X X

Coenonympha hero X X

Erebia christi X X X

Erebia sudetica X X X

Erebia epistygne X X

Erebia calcaria X X

Melanargia arge X X

Hipparchia maderensis X X

Hipparchia azorina X X

Hipparchia occidentalis X X

Hipparchia miguelensis X X

Pseudochazara euxina X X
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species. They include several endemic species that
are restricted to just one or two sites in the entire
world, for example: Gonepteryx maderensis,Hip-
parchia maderensis,Hipparchia azorina ssp., Poly-
ommatus dama and P. humedasae.

Information on trends shows that many target
species are declining within PBAs, even within
protected areas (Figure 3 and Table 2). This is
alarming and indicates that breeding habitats are
deteriorating rapidly on most PBAs and that
conservation measures are needed urgently. Very
few species have undergone a recent increase on
PBAs, the maximum being increases of Euphydr-
yas aurinia at five sites. However trends of target
species are not known on many PBAs, indicating
the general need for increased monitoring of
populations.

The habitat types present on PBAs reflect those
of the target species present and mainly comprise
woodland, alpine/sub-alpine grassland, dry grass-

land, and humid grassland. A great variety and
intensity of land-uses are recorded within the
PBAs, reflecting the long history of human settle-

Figure 2. The location of the 431 Prime Butterfly Areas of Europe, identified for the 34 target species.

Figure 3. Abundance trends of target species in PBAs.
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ment and management of most habitats across
Europe. The conservation of habitats and butter-
flies therefore frequently depends on the continu-
ation of traditional land-use practices, and suitable
policies and programmes that can support them,
or where necessary replace them. The main types
of land-use recorded within PBAs are agriculture
(62% of PBAs), forestry (60%), nature conserva-
tion (60%) and tourism and recreation (50%).

The threats facing PBAs are diverse, ranging
from adverse management activities, land-use,
urban or industrial developments, and impacts of
land-uses from neighbouring areas (e.g. pollution,
drainage – see Figure 4). The main types of threats
affecting PBAs are intensification of agriculture
(43% of the PBAs), afforestation of former open

land (40%), isolation and habitat fragmentation
(35%), abandonment of traditional land use (33%,
mainly in Eastern and Southern Europe). Other
important threats include: adverse management,
the negative effects of tourism and recreation
(especially within Alpine and Mediterranean hab-
itats), the felling of woodland, land drainage,
urbanization and burning of vegetation. Collecting
is not considered to be an important threat to the
target species within the PBAs.

A total of 192 PBAs in Europe (44% of the
total) have at least some protection under national
law (Figure 5). In the countries of the European
Union 53% of the PBAs were also classified as
Natura 2000 sites. Although this large overlap of
PBAs with sites protected under the Natura 2000
programme is positive, it is worrying that over half
of PBAs still have no international protection in
spite of having major populations of butterflies for
which European countries have a particular
responsibility.

Discussion

This summary and full report (van Swaay and
Warren 2003) documents for the first time the
most important butterfly sites across Europe and
we urge national conservation agencies to use the
list to target protection measures within their own
country and to tackle the many problems that
have been identified on individual PBAs. The fol-
lowing specific actions are recommended:

(1) Produce detailed descriptions of the PBAs
within each country and designate all PBAs as
protected areas under national law (NB 56%
of PBAs are not protected).

(2) Protect PBAs under relevant international law
such as the EU Habitats and Species Directive;
and outside the EU, designation as part of the
Emerald Network. (NB 47% of PBAs in the
EU are not protected under international
laws).

(3) Provide adequate protection of PBAs in non
EU countries and consider PBAs identified in
this review as equivalent to Natura 2000 sites.

(4) Ensure sound habitat management within
PBAs and sympathetic management in sur-
rounding areas (e.g. continuation of tradi-
tional agriculture and forestry practices and

Table 2. The overall reported abundance trends per target

species in Prime Butterfly Areas in Europe, listed in descending

order of decrease.

Species Decrease Stable Increase Unknown

Maculinea arion 42 79 2 50

Euphydryas aurinia 37 71 5 60

Maculinea teleius 29 37 1 19

Parnassius apollo 26 74 1 23

Lopinga achine 25 38 20

Maculinea nausithous 22 24 1 22

Euphydryas maturna 20 43 1 17

Coenonympha hero 16 13 13

Maculinea rebeli 10 21 1 24

Coenonympha oedippus 9 10 7

Lycaena ottomana 5 11 1

Pyrgus cirsii 3 2 12

Plebeius trappi 2 2

Erebia sudetica 1 3 3

Pieris wollastoni 1

Polyommatus dama 1

Melanargia arge 6

Erebia christi 3

Papilio hospiton 3

Erebia epistygne 2 4

Erebia calcaria 2 1

Argynnis elisa 2

Plebeius hespericus 1 4

Hipparchia miguelensis 1 1

Hipparchia maderensis 1

Polyommatus galloi 1

Polyommatus golgus 1

Polyommatus humedasae 1

Pseudochazara euxina 1

Zerynthia caucasica 1

Hipparchia azorina 5

Hipparchia occidentalis 2

Gonepteryx maderensis 1

Pieris cheiranthi 1
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financial support for appropriate habitat
management through EC Agri-environment
Regulation (EC Reg. 2078/92).

(5) Take measures to conserve the wider envi-
ronment and whole landscapes within and
surrounding PBAs in order to sustain viable
metapopulations.

(6) Monitor populations of target species and
conduct research to identify appropriate hab-
itat management techniques.

(7) Revise pan-European legislation to take ac-
count of the new information provided in the
Red Data Book of European butterflies (e.g.
Bern Convention and the EU Habitats and
Species Directive).

(8) Conduct a more comprehensive review of
Important Butterfly Areas in Europe as soon
as possible (NB the PBA book has shown that
this is feasible and that there is a great will-
ingness to support such an initiative by key
entomologists across Europe).

(9) Keep the list of PBAs up-to-date (e.g. via the
internet).

Conclusions

The PBA and Red Data Book projects demon-
strate the effective collaboration of country experts

Figure 4. Main threats to target species within Prime Butterfly Areas as identified by country compilers.

Figure 5. The main national protection status of Prime Butterfly Areas in Europe. Note that PBAs can have more than one protection

status.
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to achieve shared conservation objectives over a
short time scale. They have brought together un-
ique datasets that help plan conservation at a pan
European level. These datasets are already being
used to initiate and guide action within many
countries. However, new information on butter-
flies is becoming available constantly and our
knowledge of the status and threats to European
butterflies will undoubtedly improve in coming
years. We must therefore recognise that no review
is ever perfect but represents a snapshot of the best
data available at the time. The results also provide
a good platform to build improved information
systems and better conservation strategies in the
future. We hope that the two projects provide
useful models of what can be achieved at a Euro-
pean scale as similar information is needed on
other invertebrate taxa.

The urgent need to take concerted action to
conserve butterflies and moths across Europe has
led us and several other colleagues across Europe
to found a new umbrella organisation in
November 2004: Butterfly Conservation Europe.
This organisation aims to halt and eventually
reverse the decline of Lepidoptera in Europe and
promote all activities that may help to conserve
this group of insects. The new organisation will
co-ordinate existing work and stimulate further
action both at a European policy level and at a
country level. Butterfly Conservation Europe
hopes to build on the successes of the two pre-
vious projects and support a growing network of
organisations who are tackling Lepidoptera con-
servation within each country. Further details of
its work can be found on www.europeanbutter-
flies.net
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