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The recent distribution of the European Maculinea species
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The genus Maculinea is confined to the Palaearctic region. Four species occur from Central Europe to China and/or Japan, while
M. rebeli is probably restricted to Europe. Although within many Western European countries the distribution of the species is
well known, there are still many questions. The exact status of some of the species is still unclear and the amount of decline
in this century is unknown. In Asia, especially within the nations of the former USSR, the distributions of species are even less
well known and as a basis for good research and effective nature conservation, knowledge on these subjects is needed.
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Introduction

All Maculinea species are restricted to the Palaearctic
region and their centre of distribution is located in
Central to Eastern Europe and West Asia. Five species
are mentioned for Europe: Maculinea arion L. and M.
teleius Bergsträsser from France and Spain to China;
Maculinea nausithous Bergsträsser from Spain to Mon-
golia, and M. alcon Denis & Schiff. and M. rebeli
Hirschke. The distribution and status of the last two are
somewhat difficult to determine: in former times the
two were regarded to be subspecies of M. alcon s.l. and
were rarely separated in distribution data. Conse-
quently, in old literature it is often difficult, or even
impossible to decide which species is treated. A sixth
species, Maculinea arionides M. occurs only in China
and Japan and its status is unclear.

For all Maculinea species, the eastern boundaries of the
distribution are poorly known, and there is little informa-
tion on their distribution, status and ecology in many
nations of the former USSR and neighbouring states.
Some information can be found in Lee (1982), Bálint
(1991a), Fukuda et al. (1992), Lukhtanov and Lukhtanov
(1994), KopwyHOB and GopWyHOB (1995), but much has
still to be found in the field and in many museum collec-
tions. The taxonomy of the Maculinea species is still
unclear, especially with respect to the eastern part of their
distribution. Further information dealing with the tax-
onomy can be found in Bálint (1985, 1986, 1991b, 1993) and
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in Sibatani et al. (1994), who also examines the status of
several rare species in East Asia.

The main aim of this study is to give a realistic impres-
sion of the distribution of the five European Maculinea
species. A further aim is to identify the reasons for their
decline.

Method

Maps were drawn on the standard 50 3 50 km-UTM-grid
scale (Van Helsdingen et al., 1997) and based on published
literature, national databases and data given by special-
ists. Only post-1980 data were included and data that
were exact enough to be presented in the UTM-grids.
Hence, ‘shaded areas’ and fauna catalogues are not used
in the maps, but mentioned in the text. An overview of the
recent distribution by country is presented in Table 1.

Detailed information on Maculinea arion, M. teleius
and M. nausithous can be found in new data sheets pro-
duced by the European Invertebrate Survey and are
used as background information for the Habitats
Directives of the European Community (Thomas, 1997;
Wynhoff, 1997a,b). More details at regional and local
level can be found in these data sheets.

Results and discussion

Distribution

All Maculinea species occur in Central Europe in a band
reaching from the East of France through Germany,
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Switzerland, Austria, Czech Republic, Slovak Republic,
the Balkan countries and further to the East. Except for
M. rebeli, all species can be found in the region stretch-
ing over the former Russian states until Mongolia,
China and Japan. However, the northern and southern
boundaries differ between species (Tolman and
Lewington, 1997).
Table 1. Occurrence of Maculinea species in
prep.)

Country M. arion M. teleius

Poland n n
Czech Republic n n
Slovak Republic n n
Germany n n
France n n
Switzerland n n
Austria n n
Yugoslavia n n
Slovenia n n
Hungary n n
Russia n n
Romania n n
Ukraine n n
The Netherlands e r
Turkey n –
Spain n –
Bulgaria n –
Croatia n n
Italy n n
Lithuania n n
Belgium n e
Latvia n n
Estonia n –
Denmark n –
Sweden n –
Albania n –
Greece n –
Finland n –
Luxemburg n –
United Kingdom r –
Norway – –
Ireland – –
Sicily – –
Portugal – –

n, native; e, extinct; r, reintroduced.
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Maculinea arion Linnaeus 1758 (Fig. 1). All over Europe,
populations of M. arion have experienced severe
declines during the 20th century, especially in the
northern part of the species’ range. M. arion became
extinct in the Netherlands in 1964 (Tax, 1989) and in the
UK in 1979 (Thomas, 1995). It was also extinct in Bel-
gium until summer 1996 when it recolonized a location
 the European countries (Van Swaay et al., in

M. nausithous M. alcon M. rebeli

n n n
n n n
n n n
n n n
n n n
n n n
n n n
n n n
n n n
n n n
n n n
n n –
n n –
r n –
n n –
n n n
n – n
n – –
– n n
– n –
– n –
– – –
– n –
– n –
– n –
– n –
– n –
– – –
– – –
– – –
– – –
– – –
– – –
– – –



Figure 1. Distribution of Maculinea arion in Europe.

D i s t r i b u t i o n o f M a c u l i n e a s p e c i e s

17



I . W y n h o f f
in the South (Goffart, 1997). It is probable that only two
populations survive in Denmark (Stoltze, 1996; P.S.
Nielsen, pers. comm.). In Finland many local extinc-
tions have occurred, with a few populations surviving
on glacial outwash ridges near the south coast (Marttila
et al., 1992). In Sweden, strong populations recently
occurred on Gotland and Öland, while it is largely
extinct on the mainland. Many populations have
become extinct throughout Germany and northern
France, although in southern Germany more popula-
tions exist than presented on the map. M. arion has also
largely disappeared from some mountain ranges, for
example the Jura. It is very localized, but common
where it occurs in the Pyrenees, and remains wide-
spread, but at low densities between ca 1500–2000 m in
the French, Italian and Austrian Alps and in the Cev-
ennes (Thomas, 1997). In Poland, the populations can
be found in the southern part of the country (Buszko,
1997). In Estonia it is rare with at maximum 20 popula-
tions (Viidalepp, 1995). Ivinskis (1993) calls it common
for Lithuania, where it is restricted to dry pine forests
in the eastern provinces.

Maculinea teleius Bergsträsser 1779 (Fig. 2). The distribu-
tion map for M. teleius overestimates the status in com-
parison to other species, as one dot on the map often
represents just one population. Moreover, many popu-
lations are not only small but also isolated for many
generations.

In France M. teleius has only a limited number of
populations, mainly in the northeastern regions (Lho-
noré, 1992). The subspecies burdigalensis is probably
extinct. Germany has isolated sites in the central and
southern regions (Ebert and Rennwald, 1991). How-
ever, for example, in the Westerwald only 1% of the
populations are large, while 85% are small or very
small (,10 individuals per day) (Fischer and Kunz,
1994). In Bavaria, larger populations and even metapo-
pulations of M. teleius can be found in a number of
regions (Bayerisches Landesamt für Umweltschutz,
1995). In Switzerland and Austria the area occupied is
restricted (Y. Gonseth, pers. comm.). The last Italian
populations, located in the southern foothills of the
Alps, are also declining and threatened by the loss of
suitable habitat (Balletto, 1992). In Hungary and Slov-
enia, M. teleius only occurs in the northern regions
(Bálint, 1991b; Jaksı̌ć, 1988). In Poland, M. teleius is rarer
and declining faster than M. nausithous. The remaining
populations are in the south (Buszko, 1997). At least
some of them are very large. Finally, there are also
populations in Lithuania (Ivinskis, 1993), the Czech
Republic (Kudrna, 1994), Romania (Popescu-Gorj, 1987;
18
Ruşti, 1987), Bulgaria (Ganev, 1985) and Moldova (S.
Popov, pers. comm.). Much further east there are sites
of this butterfly species in Western Siberia (Lukhtanov
and Lukhtanov, 1994; M. Woyciechowski, pers.
comm.).

Maculinea nausithous Bergsträsser 1779 (Fig. 3). In Spain, M.
nausithous occurs only in the province of Soria, North
of Leon and near Madrid at an altitude 1100–1400 m
(Fernández-Rubio, 1991; Munguira and Martı́n, 1993).
In France the species occurs chiefly in the northeast,
Alsace and Bourgogne (Lhonoré, 1992), but often only
in a limited number of isolated populations. In Ger-
many it is more widely distributed in the central part,
Bavaria, and the southern regions of eastern Germany.
In Baden-Württemberg there are still quite a lot of pop-
ulations (Ebert and Rennwald, 1991), and it also occurs
in Westerwald and Spessart, the Palatinate, in the
region around Stuttgart, and Bavaria. Isolated sites can
be found in the Eifel and the Lower Rhine Region. In
the former East Germany it occurs only in the southern
regions and near Berlin (Weidlich and Kretschmer,
1995). The Polish populations are mainly concentrated
in the south. In some regions the species can be quite
common, but it is still declining (Buszko, 1997). In the
Czech Republic, it is restricted to the northern regions
(Kudrna, 1994). Records from Switzerland are concen-
trated in four regions: Neuchâtel, Berner Oberland,
Lake Zürich and parts of the Rhine Valley (Gonseth,
1987; SBN, 1987). In Austria, where M. nausithous is
rarer than M. teleius, local populations were recorded in
the north and in the southeastern part of Steiermark
(Reichl, 1992). The Hungarian populations can be
found not far away in the northern and western
regions of this country (Bálint 1991b, 1993). Several
records are known from Moldova (S. Popov, pers.
comm.) and Bulgaria (Ganev, 1985). For the Slovak
Republic, only old records are available (Hruby, 1964).
Furthermore, M. nausithous has been found in northeast
Turkey and in western Siberia.

Maculinea alcon Denis and Schiffermüller 1775 (Fig. 4). The
distribution of M. alcon shows a scattered pattern of
several disjunct areas: in Denmark near the western
coast of the mainland (Stoltze, 1996) and at the South-
ern tip of Sweden (Hammarstedt, 1992), which are the
most northerly populations in Europe. In the Nether-
lands there are two regions with populations of M.
alcon with most occurring in the northern region (Tax,
1989). This area is quite close to the populations in the
moorland of northern Germany (Rohlfs, pers. comm.).
The Dutch populations on the sandy soils in the south-



Figure 2. Distribution of Maculinea teleius in Europe.
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Figure 3. Distribution of Maculinea nausithous in Europe.
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Figure 4. Distribution of Maculinea alcon in Europe.
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ern provinces are comparably close to the Flemish
ones. In Flanders, the butterfly can be found in the
region north of an imaginary line from Antwerp to
Maastricht (Maes and Van Dyck, 1996).

In France, M. alcon also occurs in different regions.
The largest populations are known from the Sarthe. In
the Gironde region, populations are less dense, while
they are smallest in Brittany and Contentin (Lhonoré,
1992). In Germany it is restricted to several regions
where it can be locally quite common. The distribution
in Central and South Germany is probably at least
partly known, but is not yet published. In the former
East Germany, M. alcon is extinct (Reinhardt and Thust,
1993). The distribution of M. alcon in Spain is restricted
to isolated populations in Cantabrica and the western
Sistema Iberico (Fernández-Rubio, 1991) at altitudes up
to 1300 m, spatially isolated from M. rebeli.

In Switzerland, most populations can be found east
of the Alps from 400 to 900 m (Gonseth, 1987). The
largest spot on the map is formed by Northeast Aus-
tria, Slovenia and northern Croatia. More populations
occur in North Hungary, South Poland, Moldova and
Romania (Bálint, 1985; Buszko, 1997; Schaider and
Jakšić, 1989; S. Popov, pers. comm.). In northeast
Turkey, the subspecies M. alcon monticola has been
recorded (Hesselbarth et al., 1995).

Maculinea rebeli Hirschke 1904 (Fig. 5). The rarest Euro-
pean Maculinea species is M. rebeli. In general, the dis-
tribution of this species extends from the Central
Massif and the southeastern Alps in France and the
eastern Pyrenees in Spain through Central European
mountainous areas in Switzerland, the Dolomites and
the Appenines to the east. All locations are at an alti-
tude of 1300–2000 m (Higgins and Riley, 1984). In
France, the majority of populations are located in the
east of the country (SBN, 1987). The Spanish popula-
tions are restricted to the central and western Pyrenees
and the western Sistema Iberico at altitudes from 900 to
2000 m (Fernández-Rubio, 1991). The distribution is
completely separated from M. alcon. In Swizerland, M.
rebeli only occurs in mountainous areas in the Jura and
the Alps at altitudes of 800–2300 m (Gonseth, 1987).

In Germany, isolated populations can be found in
eastern Westphalia (Meier, 1992) on the Swabian Alb,
and in Bavaria (Ebert and Rennwald, 1991; Dolek et al.,
1998). In other mountainous areas in Germany, more
populations probably occur. In Eastern Germany, M.
rebeli can only been found in Thüringen (Reinhardt and
Thust, 1993). In the Czech Republic, the species is
restricted to the far south (Kudrna, 1994). The only Pol-
ish population occurs in the Pieniny mountains
22
(Buszko, 1997). M. rebeli has not been found in Turkey
or Siberia.

Status

The IUCN world status of M. arion, M. alcon and M.
rebeli is ‘vulnerable’, while M. teleius and M. nausithous
are considered to be ‘endangered’ (IUCN, 1990, old cat-
egories). M. arion is listed in appendix IV, but not
appendix II, of the EC Habitats Directive (Thomas,
1997). Maculinea teleius and M. nausithous are listed in
both appendices (Wynhoff, 1997a, b), while M. alcon
and M. rebeli are not included. Also, only three of the
European Maculinea species are mentioned in the Bern
Convention: M. arion, M. teleius and M. nausithous.

In almost all countries that have developed Red
Lists, one or more of the Maculinea species have a well-
defined and protected status, although there are many
differences between countries and states and/or prov-
inces (Gepp, 1983; Blab et al., 1984; Gonseth, 1987; Ebert
and Rennwald, 1991; Munguira and Martı́n, 1993;
Wynhoff and Van Swaay, 1995; Maes and Van Dyck,
1996; Buszko, 1997). The best protected species is M.
teleius, while M. rebeli is least protected. This is prob-
ably due to its uncertain taxonomic status. In most
countries where (some of) the species are protected by
law, nature conservation still faces the problem of
unprotected habitats.

Reasons for decline

In most European countries, Maculinea species are
declining. For example in the Netherlands four Maculi-
nea species occurred at the beginning of the century,
but in the seventies all but one became extinct (Tax,
1989). The reasons for the decline are often similar to
other butterfly species but the highly specialized, myr-
mecophilous Maculinea have been especially badly
affected. Most populations have disappeared as a result
of habitat destruction and habitat deterioration. Many
habitats have also been destroyed by the development
of suburbs, factories, infrastructure and recreational
objects (Tax, 1989; Settele, 1990; Thomas, 1991; Elmes
and Thomas, 1992; Munguira and Martı́n, 1993;
Thomas, 1997). The habitat changes as a result of
changes in agricultural techniques, such as increase in
mowing frequency, drainage of patches or even com-
plete regions, intensification of grazing or, alternatively,
abandonment.

However, many populations depend on some form
of disturbance by man to maintain their habitat
through traditional methods of agriculture (Thomas,
1997). This is shown for M. arion in the UK: about 50%



Figure 5. Distribution of Maculinea rebeli in Europe.
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of extinctions were caused by serious deteriorations of
the site by intensive agriculture. The other half resulted
from the abandonment of sites by farmers, leading to
an increase in vegetation height and cover and a sub-
sequent rapid loss of Myrmica sabuleti (Thomas, 1995).
In some countries, the decline of rabbits through myx-
omatosis made things even worse. Many populations
of M. nausithous and M. teleius are affected in a similar
way, either by intensification of agricultural use or by
abandonment of sites (Ebert and Rennwald, 1991;
Maurin and Keith, 1994). After a decrease in host-ant
density due to changes in the vegetation structure and
in the microclimate at the colony sites, butterfly num-
bers decrease and finally the populations become
extinct. At first, abandonment of meadows causes an
increase in population density of M. nausithous, but if
continued for a longer period, the vegetation will
become too dense for the host-ant Myrmica rubra.

Under certain climatological conditions and if the
soil is not too dry or too wet, M. alcon and M. rebeli
populations benefit from an extensive grazing regime
by a limited number of sheep or cattle. Without this
regime, vegetation cover gets too dense. The hostplant
populations of Gentiana cruciata or G. pneumonanthe are
no longer able to rejuvenate and the host-ant species
disappear (Kockelke et al., 1994). However, heavy graz-
ing, especially when the early larval instar caterpillars
are still on the hostplant, is a serious threat to the popu-
lations (Scheper, 1994).

In a more indirect way, air and water pollution also
affect the vegetation composition and structure and
this also causes deterioration in sensitive Maculinea
habitats (Munguira and Martı́n, 1993). Habitat changes
can sometimes be very subtle, but nevertheless destroy
suitable butterfly patches completely. At present, bio-
tope destruction is a major threat to Maculinea popula-
tions in Mediterranean Europe and in all eastern
European Countries (Munguira and Martı́n, 1993;
Thomas, 1997; M. Woyciechowsky, pers. comm.).

Many populations of sedentary species are threat-
ened by the fragmentation of their habitats in combina-
tion with the isolation of small habitat patches. Such
isolated populations are very susceptible to chance
extinction and as there is no exchange possible with
other habitat patches, recolonization will not occur.
Maculinea species are generally not considered to be
able to cross a distance of more than a few kilometres
(Settele et al., 1996). Nowadays, many populations have
already been isolated for decades and some of these
have gone extinct without experiencing any change in
their habitat. Climate change may also have a negative
24
effect on stenoecious, sedentary species such as Maculi-
nea spp.

In the western part of its distribution, wet heathland
represents the major habitat type of M. alcon. During
this century, large areas of heath were drained and
improved for agricultural use. The remnants suffer
from eutrophication by air pollution. The vegetation
changed in many cases from an open Erica-vegetation
to a closed one, dominated by Molinia caerulea (Purple
moorgrass). There are strong indications that the but-
terfly avoids the larger M. caerulea areas. In this way
fragmentation of populations takes place and former
metapopulations get split up. In the Netherlands, there
are at present only three metapopulations which are
capable of surviving in the long term. The other small
and isolated populations appear to be the first to
become extinct. Even over a rather short time interval,
between 1980 and 1995, extinction of several popula-
tions was observed (Scheper, 1994; Wynhoff et al.,
1996).

In several cases, this was most likely the result of a
lowering of the ground water table and the absence of
suitable management. The lowering of the water table
has restricted many populations of Gentiana pneumo-
nanthe (and M. alcon) to the lowest (and relatively wet-
test) areas of the nature reserves. This not only caused
a fragmentation of populations within otherwise rather
continuous heathlands, but also increased the risk of
relatively long inundations of entire gentian popula-
tions during winters with high rainfall. Long periods of
inundation postpone the flowering of gentians, with
the effect that the number of buds for oviposition will
be reduced (Wynhoff et al., 1996). This case study in the
Netherlands is just an example; similar habitat deteri-
orations have occurred all over Europe.

Collecting butterflies is often said to be a major rea-
son for decline. As long as populations are large and
subpopulations are connected, it is almost impossible
to eliminate them just by collecting. However, collect-
ing a relatively large number of individuals could have
detrimental effects after habitat patches (i) have
decreased in size and quality; (ii) have become isolated;
and (iii) when the butterfly numbers have already seri-
ously decreased.

Conclusions

One or more Maculinea species can be found in the
majority of countries in Europe. M. rebeli is possibly
restricted to Europe, the other four occur also further
east as far as Mongolia or even China and Japan.
Unfortunately, from Finland to Italy and from Spain to
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Poland, populations of all treated species are declining
or have even become extinct. Metapopulations are
reduced to core-populations and core-populations van-
ish. These processes executed a severe influence at the
edges of the distribution and in regions that were
improved for agriculture. Nowadays, large populations
and well-functioning metapopulations are restricted to
regions with a relatively low agricultural pressure, as
can be found in eastern European countries and prob-
ably in the states of the former USSR. In the West Euro-
pean countries, extinctions have occurred much more
often, mainly due to intensification in agriculture and
land use. The remnants get more and more isolated
and suffer from a high chance of stochastic extinction.

The maps (Figs 1–5) of the distribution of the Maculi-
nea species give a good impression of the species’
range. However, gaps still need to be filled, for
example mapping schemes in the countries in the Bal-
kans, the former USSR, France and Italy would add a
lot to recent knowledge on the distribution of butterfly
species. In some countries, data are already collected
but have not yet been published. In species conserva-
tion projects, detailed maps of the local distribution
should be added. As such additional maps give the
distribution on a more precise scale, they give better
information on the size, the composition and the isola-
tion of the populations.

Within Europe, almost all sites of Maculinea species
have been created by and depend on some kind of
human activity in the form of extensive (often tradi-
tional) agriculture to keep the vegetation structure
open and the ant nest density sufficiently high. Next to
habitat destruction, habitat changes as a result of
improvements in agricultural techniques form a major
threat to sites. This concerns not only intensification of
agricultural use, but also abandonment. Therefore the
protection of Maculinea populations almost always
includes management of sites and thus protection of
old cultural techniques.
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Band 1: Lepidoptera – Diurna. Linz: Forschungsinstitut
für Umweltinformatik.

Reinhardt, R. and Thust, R. (1993) Zur Entwicklung der Tagfal-
terfauna 1981–1990 in den ostdeutschen Ländern mit einer
Bibliographie der Tagfalterliteratur 1949–1990 (Lepidoptera,
Diurna). Neue Entomologische Nachrichten, Beiträge zur
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