THE EROSION OF BUTTERFLY DIVERSITY IN WESTERN FRANCE
I

nsects represent about three quarters of animal species and butterflies are conspicuous insects, usually easily identifiable. Because of this, the Lepidoptera Rhopalocera (Hesperioidea &
Papilionoidea) form an important flagship taxon for invertebrate conservation (New et al. 1995). Also, in a country with a long naturalist tradition, with insect collections, butterflies are
one of the rare zoological groups endowed with extensive, dated and located material. This taxon potentially provides the most extensive information and historical data of all groups, but
lepidopterists are mortal and collections are perishable. The collate of the scattered and threatened information, and making sense of it, would be unsuccessful but for the support of the
current entomological community. Above all, today, lepidopterists are the only group of individuals able to carry out rapid surveys and butterfly mapping (Asher et al. 2001). Thus, this
work on the erosion of butterfly diversity in western France has been developed through an associative organization - The Atlas entomologique régional (Nantes) - the aim has been to
accumulate data from historical sources and to carry out species recording (Perrein 1999).

STUDY AREA AND METHODS -----------------------------------------------------------------The survey area is a territory of 13.535 km 2 composed of two “départements” in western
France : Loire-Atlantique and Vendée (figure 1). The co-ordinate system used is the
European UTM grid (Universal Transverse Mercator). The resolution for recording and
mapping data is the 10km square. There are 179 squares of 10 x 10 km including coastal
squares and squares overlapping border departments.
At the launching of the project in February 1992, three time periods were selected : two
past periods – before 1960 and 1960-89 – and a contemporary period (1990-present).
The current period 1990-2002 represents the most comprehensive survey of butterflies
ever undertaken in France (1993-2000). A report is published each year, at the beginning of the season, summing
up the progress of the project, providing a list of recorders, a table of the number of squares occupied by each
species and, illustrated using maps, the species richness of squares for each time period. During the last five years,
targeted recording has played a very important role in ensuring detailed coverage of some under-recorded squares
and species for the period 1990-2002. Records of species for 10km squares provide the basis for the important
map of species richness (figure 2). A diagram of annual cumulative new records for squares provides an
assessment of recording effort ; on this diagram, the logistic
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curve is plotted by a red line with two prospective years
(figure 3).
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Fig. 3 – Recording & logistic curves

Fig. 2 – Species richness
During the last ten years, as a parallel venture, requests for
information have been conducted to all entomologists liable to
be engaged in capturing or recording butterflies in Loire-Atlantique or Vendée. Such a programme has never been carried out in France
so systematically and exhaustively. As insect collections also form an artefact, a very important part of historical research has been to find
out what has happened to these collections : whether preserved, broken-up, lost, or destroyed. To date, many lepidopterists have been
approached and a great many insect specimens have been located to museums, universities, private collections etc., and recorded by the
Atlas entomologique régional (Nantes).

On a short time-scale, the measure of the erosion in butterfly diversity has been calculated by comparing historical data
(before 1990) to current data (1990-2002). Two methods have been retained for this first presentation :
1 - by comparing the distribution maps of species and by establishing their conservation status at the “arrondissement” scale.
The “arrondissement” or district is a French administrative area below the department. There are four districts in LoireAtlantique, three in Vendée. This spatial scale ensures a good level of coverage for historical data because the districts
reflect the geographical pattern of human population density. This geographical framework can also better interest the
general public and the administration, thus regional politicians and local councillors.
2 - by comparing the nested species-area curves for different time periods. This approach takes into account biogeography’s
most important rule, that is, the number of species increases according to geographical area (Rosenzweig 1995).

RESULTS --------------------------------------------------------------------------------------------------At the “arrondissement” scale, the mean number of species undergoing decline is about 12 and the mean number of species
lost (extinct or not subsequently recorded) is about 18 ; in percentages, respectively about 14 % and 21 % (figure 4). At this
scale, new species (those without historic data or as a result of recent expansion) amount to less than 2 %.
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The nested species-area curves have been plotted from Nantes in Loire-Atlantique (solid lines) and La Roche-sur-Yon in
Vendée (dashed lines), for the period before 1990 and the current period 1990-2002 (figure 5). The erosion of species
diversity is similar enough for these two
neighbouring departments. But, the loss
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Fig. 4 – Erosion per « arrondissement »
rate is dependent on spatial scale. Thus it
before 1990 La Roche-sur-Yon
is more important at the fine scale than at
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the regional scale ; in other words, the larger the area, the smaller the loss. On this short time scale, based
1990-2002 La Roche -sur-Yon
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on three time periods (before 1960, 1960-89, 1990-2002) the nested species-area curves from Nantes
show an accelerating loss of biodiversity (figure 6).
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To conclude, in an attempt to model the situation, it is informative to show how the conservation status of
butterfly species is developing in a species-area diagram (figure 7).
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Fig. 5 – Diachronical species-area curves from 2 localities
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Fig. 6 – Accelerating loss of biodiversity
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Fig. 7 – Attempt of modelling
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