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Geographical distribution of mayflies and stoneflies (Insecta:
Ephemeroptera, Plecoptera) in Switzerland - preliminary results
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In 1993 a project was launched by the “Centre suisse de cartographie de la faune” (CSCF) with the
aim to produce distribution maps of mayflies, stoneflies and caddisflies and to (re)evaluate their endan-
germent. Data obtained from private and public collections as well as those contained in publications
were stored on a data bank. Simultaneously insects were collected in selected parts of Switzerland.
The Swiss geographical characteristics i.e. the Alps covering most of Switzerland have a great influ-
ence on the distribution of most species. Some of them, especially those living in large rivers, became
rare due to human impacts such as river training and pollution. Preliminary results are discussed with
the help of six examples.
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INTRODUCTION

Recent studies in Switzerland have shown a strong regression in the biodi-
versity of aquatic insects due to human impacts such as pollution and river training
(e.g. AUBERT, 1985, 1986, 1989; SCHRODER & REY, 1991; ZURWERRA & TOMKA,
1984). In order to improve the ecological conditions and to preserve the biological
richness of aquatic habitats, more detailed information about the insect fauna in
rivers and lakes is necessary. With the exception of dragonflies (MAIBACH & MEIER,
1987), the geographical distribution of the aquatic insects in Switzerland is poorly
known. To fill this gap a project was launched in 1993 by the “Centre suisse de car-
tographie de la faune” (CSCF). The aim of this survey is to produce distribution
maps of mayflies, stoneflies and caddisflies and to (re)evaluate their endangerment.
The comparison with historical data will allow the changes in the distribution area
of some species to be assessed.

Apart from providing a spatial and temporal overview of the distribution of
every species, the database may be used to produce different maps at different scales
e.g. the distribution in the Alps of species in a particular family. If the database is
regularly revised, it will allow more precise evaluation of the distribution area. Dis-
tribution maps can serve as good tools to identify the critical areas when decisions
are required from responsible authorities. The implementation of protection and
rehabilitation measures should thereby be aided.

METHODS

In a first step, data from private and public collections as well as those found
in publications were stored on the data bank of the CSCF. In addition, field collec-
tions in selected parts of Switzerland were conducted three times from March till
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Fig. 1. Geographical distribution of Habroleptoides auberti (BIANCHERI, 1954) in Switzerland.
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Fig. 2. Geographical distribution of Cloeon dipterum (LINNE, 1761) in Switzerland.
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RHITHROGENA GERMANICA EATON, 1885
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Fig. 3. Geographical distribution of Rhithrogena germanica EATON, 1885 in Switzerland.
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Fig. 4. Geographical distribution of Leuctra meridionalis AUBERT, 1951 in Switzerland.
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PERLA GRANDIS (RAMBUR, 1842)
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Fig. 5. Geographical distribution of Perla grandis (RAMBUR, 1842) in Switzerland.

PERLODES DISPAR (RAMBUR, 1842)

< 1950
[@ 1950 - 1980
[® - 1980

1: 1'300'000
0 10 20 30 40 50
e ————

KILOMETRES
CSCF, JUILLET 1995

Fig. 6. Geographical distribution of Perlodes dispar (RAMBUR, 1842) in Switzerland.
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October 1993. The collection sites were chosen so as to give the greatest possible
areal coverage. Larvae were caught by kicksampling, imagines by using an ento-
mological handnet and light traps. All material is stored in the collection of the
Museum of Zoology in Lausanne. All records are handled by the CSCF using the
computer program ORACLE. For each species, the following details are recorded:
date of collection, locality, altitude, stage of development, sampler and person
responsible for the determination. The distribution maps were printed with the help
of ARCINFO. For multiple records within a grid of 5 km?, a summarized value is
indicated as one point on the map. Three different symbols show the evolution of
the distribution area of the species. The maps will be published in the Documenta
Faunistica Helvetiae.

PRELIMINARY RESULTS

Six selected species (3 mayflies, 3 stoneflies) are presented here.

Mayflies

Habroleptoides auberti (BIANCHERI, 1954)

H. auberti is restricted to the alpine region (PutHz, 1978). The larvae live in
streams and small rivers. In Switzerland, its distribution is bordered by the north-
ern calcareous Prealps and the southern Jura massif (Fig. 1). The altitudinal range
extends from 800 m to 1500 m a.s.l. Although widely distributed, the species is
locally not very abundant (STUDEMANN et al., 1992).

Cloeon dipterum (LLINNAEUS, 1761)

C. dipterum 1s a holarctic species considered to be widespread and very abun-
dant (STUDEMANN ef al., 1992). The map, however, reflects rather the collectors
efforts than the real distribution (Fig. 2). The larvae of this pioneer species are found
chiefly in small organically enriched ponds, shallow water in lakes and slow-flow-
ing sections of rivers and streams up to 1500 m a.s.l.

Rhithrogena germanica EATON, 1885

R. germanica is a European rheophilic species, deemed to be vulnerable and
therefore considered to be endangered (SARTORI et al., 1994). The larvae colonizes
the lower reaches of streams and rivers. In Switzerland, the species has progressively
disappeared since 1950. However, several populations have been (re)discovered in
the last decade (LUBINI & SARTORI, 1994). The species is now restricted to the Rhine
and some of its tributaries in the northwestern part of Switzerland (Fig. 3), suggest-
ing a possible (re)colonization of its former habitats through surviving populations
after the improvement of the water quality. Populations are found up to 620 m a.s.l.

Stoneflies

Leuctra meridionalis AUBERT, 1951

L. meridionalis was described by AUBERT from material of the southern part
of Switzerland (AUBERT, 1951). The species is restricted to a small part of Switzer-
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land which forms the most northern boundary of its distribution area (Fig. 4). It is
an alpine species, found also in Italy (Ravizza DEMATTEIS & RAviZzA, 1988) and
Austria (THEISCHINGER & HuUMPESCH, 1975). In Switzerland, the larvae live in
streams and small rivers up to 1600 m a.s.l..

Perla grandis (RAMBUR, 1842)

P. grandis is a European species with its geographical distribution in the cen-
tral and southern parts of the continent (ILLIES, 1978). In Switzerland, the species
is widespread (fig. 5). Before 1950, it was very abundant in streams and rivers in
the Prealps and southern slopes of the Alps. Through these rivers it also extended
down to the Swiss Plateau. Recent collections show that P. grandis is also common
in the Alps, but has almost disappeared from the Plateau in the last 40 years. In
Switzerland, it 1s the biggest stonefly species, the wing span of the females reach-
ing 7 cm.

Perlodes dispar (RAMBUR, 1842)

P. dispar of which the male is short-winged, is widely distributed in the cen-
tral and northern part of Europe (ILLIES, 1978). The larvae live in large rivers and
stony streams (LILLEHAMMER, 1988). In Switzerland, 100 years ago, P. dispar was
found on the border of several large rivers of the Swiss Plateau such as Aare, Lim-
mat and Rhine (AUBERT, 1949). Since then the species has almost disappeared and
is now confined to the river Rhine (fig. 6). It must therefore be considered to be
endangered as in Germany (ZwICK, 1984).
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RESUME.

Répartition géographique des Ephéméroptéres et Plécoptéres (Insecta: Ephemeroptera, Plecoptera)
de Suisse - Résultats préliminaires. - En 1993 le Centre suisse de cartographie de la faune a mis sur
pied un projet de carthographie de la distribution des éphémeéres, plécopteres et trichoptéres de Suisse,
permettant de (ré)évaluer leur statut. Les données proviennent de collections privées ou publiques et
de publications. Des récoltes complémentaires de matériel ont été nécessaires dans certaines régions.
La prédominance du milieu alpin en Suisse détermine la répartition de nombreuses espéces. Les
impacts humains tels que pollution et rectification des cours d’eau ont provoqués la raréfaction de
plusieurs especes, liées principalement aux grandes rivicres. Les résultats préliminaires de six especes
sont présentés ici.

REFERENCES

AUBERT, I. 1951. Leuctra meridionalis n.sp., un Plécoptere nouveau du versant sud des Alpes. Mitt.
schweiz. ent. Ges. 24 (2): 181-182.

AUBERT, J. 1985. Les Plécopteres du Napf et des Préalpes de Lucerne et d’Unterwald (Plecoptera).
Ent. Ber. Luzern 14: 93-111.

AUBERT, J. 1986: Les Plécopteres du Napf et des Préalpes de Lucerne et d’Unterwald (Plecoptera).
Complément et correction. £nt. Ber. Luzern 15: 17-26.

AUBERT, J. 1989. Les Plécopteres des cantons de Vaud et Fribourg. Bull. Soc. Vaud. Sc. Nat. 79 (4):
237-283.

[LLIES, J. 1978. Plecoptera. In: ILLIES, J. (Ed.) Limnofauna Europaea. pp. 264-332. G. Fischer,
Stuttgart.

132



DISTRIBUTION OF MAYFLIES AND STONEFLIES IN SWITZERLAND

LILLEHAMMER, A. 1988. Stoneflies (Plecoptera) of Fennoscandia and Denmark. Fauna Entomologica
Scandinavica. 21. Brill, E., J. (Ed.) Scandinavian Science Press Ltd. NY.

LuBinI, V. & SARTORI, M. 1994. Current status, distribution, life cycle and ecology of Rhithrogena
germanica EATON, 1885 in Switzerland: preliminary results (Ephemeroptera, Heptageniidae).
Aquatic Sciences 56 (4): 388-397.

MAIBACH, A. & MEIER, C. 1987. Verbreitungsatlas der Libellen der Schweiz (Odonata). Documenta
Faunistica Helvetiae 4. 228p.

PutHz, V. Ephemeroptera. In: ILLIES, J. (Ed.) Limnofauna Europaea. pp. 256-265. G. Fischer,
Stuttgart.

Ravizza DEMATTEIS, E. & Ravizza, C. 1988. Les Plécopteres de la vallée supérieure du P6 (Alpes
Cottiennes), Notes faunistiques et écologiques. Annls Limnol. 24 (3): 243-260.

SARTORI, M., LANDOLT, P. & ZURWERRA, A. 1994. Rote Liste der gefihrdeten Eintagsfliegen der
Schweiz. pp. 72-74. In: DUELLL, P. (Ed). Rote Listen der geféiihrdeten Tierarten der Schweiz.
BUWAL-Reihe Rote Listen. 97p.

SCHRODER, P. & REY, P. 1991. Fliessgewdissernetz Rhein und Einzugsgebiet. Milieu, Verbreitung und
Austauschprozesse der Wirbellosenfauna zwischen Bodensee und Taubergiessen. Institut fiir
Angewandte Hydrobiologie Konstanz. Scientific Publictaions 1. 236 pp.

STUDEMANN, D., LANDOLT, P., SARTORI, M., HEFTI, D. & ToMKA, I. 1992. Ephemeroptera. Insecta Hel-
vetica 9. 170p.

THEISCHINGER, G. & HumPpEScH, U. 1975. Plecoptera (Insecta) aus Oberosterreich, II. Zusammen-
fassender Beitrag zur Kenntnis der Landestauna. Naturk. Jahrb. Stadt Linz 21: 81-134.
ZURWERRA, A. & ToMmka, [. 1984. Beitrag zur Kenntnis der Eintagsfliegenfauna der Schweiz (Insecta,

Ephemeroptera). Bull. Soc. Frib. Sc. Nat. 73 (1/2): 132-146.

Zwick, P. 1984. Rote Liste der Steinfliegen (Plecoptera). /n: BLAB, J., Nowak, E., TRAUTMANN, W,
& Sukorr, H. (Eds.) Rote Liste der gefihrdeten Tiere und Pflanzen in der Bundesrepublik
Deutschland. Naturschutz Aktuell. 1: 115-116. Kilda, Greven.

133






	Geographical distribution of mayflies and stoneflies (Insecta : Ephemeroptera, Plecoptera) in Switzerland : preliminary results

