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RELATION BETWEEN CLIMATE AND BAT FAUNA IN EUROPE
ANDREEA PERESWIET-SOLTAN

Abstract. From northern Africa to northern Scandinavian Peninsula there are several climatic areas:
Mediterranean, temperate, continental, hemiboreal, milder. A certain structure and abundance of the
cheiropterological fauna correspond to each of them. Basing on these correlations, the chiropteran
species of Europe are divided in three groups: strongly thermophilic species; species adapted to milder
climatic conditions; species of cold climate. From the three groups, those of milder climate have a
larger distribution latitudinally, in the West of the Palaearctic Region.

Résumé. Depuis le nord de 1'Afrique et jusqu'au nord de la Péninsule Scandinave on peut identifier
plusieurs zones climatériques: méditerranéenne, tempérée, continentale, hémiboreale, modérée. A
chacune de ces zones correspond une certaine structure et abondance de la faune de chiroptéres. Sur la
base de ces corrélations on divise les especes de chiropteres d'Europe en trois groupes: - especes
fortement thermophiles; - espéces adaptées a des conditions climatériques modérées; - espéces de
climat froid. De ces trois groupes, les espéces de climat modéré ont une répartition latitudinale plus
grande dans l'ouest de la région Paléarctique.

Key words: cilmate, bat fauna, group of families, latitudinal transect, gradient.

INTRODUCTION

In the western Palearctic there are several climatic zones, ranging from dry
and hot in the southern Mediterranean to cold in Scandinavia. Bats are strongly
dependent on climate conditions and a number of bat species declines markedly
northwards.

The aim of this paper is to investigate a gradient in the bat species number
along a latitudinal transect from northern Africa through central Europe to
Scandinavia.

METHODS

Transect from northern Africa through central Europe to Scandinavia was
divided into six regions according to general climatic conditions (Fig. 1). Region I
(Algeria, Tunisia, Libya) is characterized by the Mediterranean climate on the coast
and dry-hot conditions in the deserts; region II (Italy, Balkans, Bulgaria, and
Greece) — Mediterranean climate; region 111 (Romania, Hungary, Czech Republic,
and Slovakia) — temperate climate; region IV (southern Poland) — continental
climate; region V (Lithuania, Latvia, Estonia, Finland) hemiboreal climate; region
VI (Sweden) — specific, milder climate, as influenced by the warm Gulf Stream.

The occurrence of 45 bat species from 7 families was analysed. Species
distribution data was taken from publications listed in references.

RESULTS

Family, genus and species abundance is shown in figure 2.
In region I bats occur mostly on the coast and in the mountains in the deserts
(Fig. 3). Bats from this region belong to the two groups of families: tropical
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Fig. 1 — Left - subdivision of the transect in the 6 regions considered. Right - mean number of species
present in each region and relative thermopluviometric diagram (*approximate because information for
Balkans is lacking).
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Fig. 2 — Variation in numbers of families, genera and mean number of species in the six regions
distinguished.

(Emballonuridae, Nycteridae, Hipposideridae, Rhinopomatidae, Molossidae)
(Kowalski & Rzebik-Kowalska, 1991) and temperate zone (Rhinolophidae,
Vespertilionidae). Bats from the family Molossidae reach their range limits in
region II, while those from the subfamily Miniopterinae (Simmons, 2005) in region
1I1. The range of bats from the family Rhinolophidae extends further to the North, to
region IV (Tab. 2).

DISCUSSIONS

In region V (western Scandinavia), as the result of the Gulf Stream influence,
the climate is much milder than in the eastern region VI at the same latitude.
Therefore, in Sweden there occur three species preferring higher temperatures
(Plecotus austriacus, Myotis bechsteinii, Myotis myotis). The presented analysis
allows the author to divide European bat species into three groups depending on
their climatic requirements. Strongly thermophilous species (eg. Rhinolophus
clivosus, Pipistrellus deserti, Pipistrellus hanaki, Pipistrellus rueppelli, Otonycteris
hemprichii, and Tadarida teniotis) and those preferring cold climate (eg. Eptesicus
nilssonii, Mpyotis dasycneme, Myotis daubentonii) have a relatively narrow
latitudinal range of distribution. Species adapted to moderate conditions have a
much wider geographical range along the south-to-north transect and represent only
the Vespertilionidae family (eg. Eptesicus serotinus, Vespertilio murinus, Myotis
nattererii, Myotis daubentonii, Myotis mystacinus, Nyctalus leisleri, Nyctalus
noctula, Pipistrellus pipistrellus, Pipistrellus nathusii, Plecotus auritus) (Tab. 1).
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Fig. 3 — Northern Africa 3 sub-climates considered and relative list of species.
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Table 1
Frequency of Vespertilionidae species in the six regions distinguished.
VESPERTILIONIDAE % FREQ. SUB-FAMILY
ASS.

6
Eptesicus nilssonii 83 5 EPTESICINI
Eptesicus serotinus 100 6
Hypsugo savii 50 3 VESPERTILIONINI
Vespertilio murinus 83 5
Mpyotis alcathoe 33 2 MIOTINI
Myotis aurascens 17 1
Myotis dasycneme 83 5
Myotis emarginatus 67 4
Myotis nattereri 100 6
Mpyotis bechsteinii 67 4
Mpyotis blythi 67 4
Myotis myotis 50 3
Myotis mystacinus 83 5
Mpyotis brandtii 83 5
Mpyotis daubentonii 83 5
Myotis capaccinii 50 3
Nyctalus leisleri 100 6
Nyctalus noctula 100 6
Nyctalus lasiopterus 67 4
Pipistrellus deserti 17 1 PIPISTRELLINI
Pipistrellus pipistrellus 100 6
Pipistrellus pygmaeus 100 6
Pipistrellus hanaki 83 5
Pipistrellus nathusii 83 5
Pipistrellus kuhlii 50 3
Pipistrellus rueppelli 17 1
Barbastrella barbastrellus 83 5 PLECOTINI
Plecotus auritus 83 5
Plecotus austriacus 83 5
Plecotus macrobullaris 17 1
Plecotus kolombatovici 17 1
Otonycteris hempirichi 17 1
Miniopterus schreibersii 50 3 MINIOPTERINAE

RELATIA DINTRE CLIMA SI FAUNA DE LILIECI DIN EUROPA
REZUMAT

Din nordul Africii pana in nordul Peninsulei Scandinave pot fi identificate mai multe zone
climatice: mediteraneand, temperata, continentala, hemiboreald, moderata. Fiecareia din ele ii
corespunde o anumita structurd si abundenta a faunei chiropterologice. Pe baza acestor corelari sunt
impartite speciile de chiroptere din Europa, in trei grupe: specii puternic termofile; specii adaptate la
conditii climatice moderate; specii de climat rece. Din cele trei grupe, cele de climat moderat au o mai
larga raspandire latitudinala, in vestul regiunii palearctice.
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