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ABSTRACT
Th e main aim of this study is to get information about the breeding 

habits of the Azorean bat that can be crucial for its conservation.
Of the 22 roosts detected, 17 were located on trees, 3 on houses 

and 2 on rocks.  Most of the adult females (103) were captured at 
maternity colonies.  By contrast only one adult male was captured.  
As expected, the males of the Azorean bat seem to be solitary.  The 
maternity colonies are formed from April until September/October.  
Before that period the individuals appear to be alone or in small 
groups as it is established for the closest related species, Nyc  talus 
leisleri.  Most of the juveniles are born from mid June to July, as with 
N. leisleri.  The annual cycle of N. azoreum probably is monoesteric 
with delayed fertilization as it is usual for the bats of temperate 
zones.  The emergence from the roosts occurs before sunset, although 
the other species of this genus tend to emerge later.  This seems to be 
a peculiarity of this endemic species, probably related to the scarcity 
of diurnal predators in the Azores allowing this species to forage 
during the insect abundance peak period. 

RESUMO
O objectivo principal deste estudo foi obter informação acerca 

dos hábitos de nidificação do morcego açoriano, os quais podem ser 
cruciais para a sua conservação. 

Dos 22 dormitórios detectados, 17 encontravam-se em árvores, 
3 em casas e 2 em rochas.  A maioria das fêmeas adultas (103) foi 
capturada em colónias de maternidade.  Pelo contrário apenas 
foi capturado um macho.  Assim, tal como esperado, os machos 
do morcego açoriano parecem ser solitários.  As colónias de 
maternidade formam-se de Abril a Setembro/Outubro.  Antes deste 
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período os indivíduos parecem estar sozinhos ou em pequenos 
grupos tal como está estabelecido para a espécie mais próxima, 
Nyctalus leisleri.  A ma  ioria dos juvenis nasce de meados de Junho a 
meados de Julho, como acontece com N. leisleri.  O ciclo anual de N. 
azoreum provavelmente é monoestérico com fertilização retardada 
tal como é comum nos morcegos das zonas temperadas.  A saída dos 
dormitórios ocorre antes do pôr-do-sol, embora as espécies deste 
género apresentem tendência para sair mais tarde.  Esta parece 
ser uma particularidade desta espécie endémica, provavelmente 
relacionada com a escassez de predadores diurnos nos Açores, o 
que permite que esta espécie procure alimento durante o pico de 
abundância de insectos.

INTRODUCTION

From the ten species of mam-
mals that occur regularly 

in the Azores, the Azorean bat, 
Nyctalus azoreum (Thomas, 
1901), is the only endemic spe-
cies.  First considered an intro-
duced species by some authors 
(Morelet, 1860;  Drouët, 1861), 
it was described as a valid spe-
cies by Oldfield Thomas in 
1901; however, most authors 
have classed it as a subspe-
cies of the larger Leisler’s bat, 
Nyctalus leisleri (Kuhl, 1817). It 
is currently recognized a dis-
tinct species and it is separated 
from the Leisler’s bat on mor-
phological, genetic and behav-
ior grounds (Palmeirim, 1991;  
Rainho et al, 2002;  Salgueiro et 
al, 2004;  Salgueiro et al, 2007;  
Speakman & Webb, 1993).  It is 

thought to have originated from 
the Leisler’s bat that colonized 
the Azores relatively recently 
(Salgueiro et al, 2007).

It is resident on the Oriental 
and Central Groups of the 
Azores archipelago.  Despite be-
ing abundant on some islands 
it is rare on others, namely on 
Santa Maria island.  This is one 
reason why it is regarded as vul-
nerable in the red list of IUCN 
(Hutson et al.,2001;  IUCN, 2007) 
and critically endangered in the 
Red Data Book of Vertebrates 
(Cabral et al., 2006).

Previous studies of the 
Azorean bat were based on 
Museum specimens (Palmeirim, 
1991;  Speakman & Webb, 1993), 
on field observatio  ns or collec-
tion of samples for short periods  
of time (Moore, 1975;  Rainho et 
al, 2002) thus overlooking one 
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  of the most striking features of 
the Azorean bat:  its tendency to 
be more diurnal than other in-
sectivorous bats (Moore, 1975;  
Speakman & Webb, 1993;  Irwin 
& Speakman, 2003).  Generally 
echolocating bats have evolved 
in order to avoid predation by 
diurnal birds of prey and nor-
mally forage after sunset when 
the number of small insects is re-
duced (Avery, 1986;  Speakman, 
1990;  Speakman, 1991;  Jones & 
Rydell, 1994;  Speakman, 1995).

Bats show a wide range of so-
cial and roosting behaviors dur-
ing the year.  Roosts are used by 
bats for a variety of purposes 
(mating, maternity and hiber-
nacula, for example) at different 
times of the year.  As the clos-
est related species, N. leisleri, 
hibernates from late September   
to early April, as the females of 
this species give birth from mid 
June (Schober & Grimmberger, 
1993) and as there is lack of data 
about the breeding cycle of the 
Azorean bat this study was done 
from March to August.

Speakman & Webb (1993) re-
corded the Azores bats from 30 
minutes prior to sunset to 30 
minutes after dawn as they as-
sumed that they were not con-
tinuously active throughout the 
day.  A more detailed study of 

the diurnal activity of the en-
demic bat should be carried out 
for an extended period of time.

The main aims of this study 
were, then, to obtain information 
about breeding habitats and the 
diurnal activity of Nyctalus azore-
um, both of which could be crucial 
for the conservation of the only 
Azorean endemic mammal.

METHODS

The search for the roosts 
was conducted from March to 
August, 1998 throughout São 
Miguel Island.  Inquiries were 
initially done to find roosts but 
the majority was detected in 
Caloura, Capelas, Furnas and 
Ponta Delgada (São José and 
São Pedro), following the bats 
flying, after an occasional ob-
servation of bats entering or 
leaving a roost or after hearing 
their sounds.  The number of in-
dividuals in each roost was re-
corded, looking directly into the 
roost (roosts with small number 
of individuals) or counting the 
bats leaving a roost in the eve-
ning (roosts with high number 
of individuals).  The counts were 
made more than one time and, 
as often as possible, mainly at 
the larger colonies where count-
ing innacuracy is more probable. 
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The individuals were cap-
tured using mist-nets and traps 
especially made for the different 
sizes of the holes. 

The bats were classed by their 
ability to fly:  adults (powered 
flight) – more than one year old;  
juveniles (erratic flight) – be-
tween one year and one month 
old;  newborns (unable to fly) – 
less than one month old. 

The reproductive status of 
adult females, throughout the 
breeding season, was assessed 
following Kunz (1990):  Pregnant 
- visible distention of the lower 
abdomen;  not pregnant – with-
out visible distention of the 
lower abdomen.

The emergence of the bats 
from the roosts was recorded on 
14 roosts.  The individuals were 
counted from one hour before 
sunset until 45 minutes after 
sunset.  In one of these roosts 
counts were made during a 24 
hour period, divided by 4 con-
secutive days.  All the record-
ings were done by two observ-
ers: one counting and the other 
writing down. 

RESULTS AND DISCUSSION

One hundred and seventeen 
bats were captured, of which 103 
adult females, 1 adult male, 2 ju-

venile females, 5 juvenile males, 
2 new born females and 4 new 
born males.

The mean weight (g) was:  
adults, 10.1 (±0.81), n=50;  ju-
veniles, 9.6 (±1.02), n=7;  pups, 
3.3 (±1.29), n=6.  As expected, 
juveniles seem to grow very 
fast.  Growth rates are usually 
fast in bats as their wings must 
achieve near adult dimensions 
before they fly (Altringham, 
1996).  This endemic bat shows 
a smaller weight than that of 
the closest species (N. leisleri 11-
20 g, Schober & Grimmberger, 
1993).  According to Salgueiro 
et al, (2007) the weight of the 
Azorean bat ranges from 6 to 15 
g, although the sample size, ages 
or reproductive state of females 
are not mentioned. 

From the 22 roosts detected 
the majority was located on 
trees (17 = 77%) and the remain-

FIGURE 1. Number of individuals 
captured during the breeding season
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ing on houses (3 = 14%) and on 
rocks (2 = 9%).  The closest spe-
cies, N. leisleri and N. noctula 
(Schreber, 1774), show s  imilar 
habits (Glaisler & Dungel, 1979;  
Schober & Grimmberger, 1993).  
The number of roosts found in 
Caloura, Capelas, Furnas, São 
José and São Pedro were, respec-
tively:  one, two, twelve, six and 
one.  Ten roosts were maternity 
colonies and harbored 684 indi-
viduals [2 roos  ts were located on 
  houses;  mean number of indi-
viduals 117 (± 1);  8 roosts were 
located on trees, median number 
of individuals 30, maximum 219, 
minimum 15, interquartile range 
29], 4 roosts had less than 10 in-
dividuals and more than one [to-
tal number of individuals - 19; 
mean number of individuals – 5 
(± 3)], and 8 roosts had 1 indi-
vidual.  Males and females of N. 
leisleri occupy summer roosts.  
Whereas males use roosts alone 
or in small groups, females 
gather in maternity roosts of 
20 to 50 females (in trees) and 
several hundreds (in buildings) 
(Schober & Grimmberger, 1993).  
The high number of individuals 
on roosts located on houses and 
the large variation of numbers on 
roosts located on trees, as shown 
in the present study, are crucial 
in terms of conservation of this 

insular species, for it strongly 
indicates that the potential loss 
of important roosts could be a 
real threat to the Azorean bat.

The site fidelity to the roosts 
was low especially to the ones 
with reduced number of individ-
uals.  There are plenty of avail-
able roosts and the Azorean bat 
may moves from one to another, 
possibly due to disturbance, a 
situation to be taken into ac-
count in terms of conservation 
of this species.  There is, then, 
urgent need to have more de-
tailed knowledge about the dis-
tribution and fidelity of to roosts 
throughout the geographical 
range of the Azorean bat, either 
in the islands were the endemic 
bat is more common, but more 
so where this species is rare.

The high number of adult 
females captured is explained 
by the fact that most captures 
were done at nursery colonies.  
By contrast only one adult male 
was captured.  Males of some 
species of European bats, name-
ly N leisleri and N. noctula, live 
alone or in small groups.  Each 
male guards a harem of females 
and often keeps its mating ter-
ritory for several years whereas 
females may move to other male 
territories.  Nyctalus leisleri mates 
in late August or September and 
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again in spring (Altringham, 
1996;  Schober & Grimmberger, 
1993).  As expect  ed, the males of 
the Azorean bat may be solitary 
during the breeding season.  As 
the nursery colonies are more 
conspicuous and noisy they 
were more easily detected than 
the male roosts. 

The number of individuals in 
a roost seems to be influenced 
by the available space (generally 
at the houses the colonies were 
larger than at the trees and the 
trees with larger cavities har-
bored higher number of females 
and juveniles).  The same result 
has been found for N. leisleri 
(Schober & Grimmberger, 1993) 
although maternity colonies 
of the Azorean bat seem to be 
larger than the ones of the the 
Leisler’s bat (Kanuch & Celuch 
2007;  Schober & Grensmberger, 
1993) but this can be influenced 
by the available mature trees 
with large holes. 

The adult females with dis-
tended lower abdomen (54) 
weighed more than the adult 
females without distended 
lower abdomen (46) (Figure 2) 
throughout the breeding season 
(Hgl(6) =68,2; p<0.05).  There were 
significant statistical differences 
between the females with dis-
tended lower abdomen during 

the breeding season (Hgl(2)=14.7; 
p<0.05).  These differences are 
related with the different stages 
of reproductive state of females 
and it seems that by mid June the 
majority of fe  males are pregnant 
(64%).  As the first pregnant fe-
males were detected by the end 
of May and births began to occur 
by mid June the length of gesta-
tion appears to be longer than 45 
days at least for these females.  
Fetal growth in bats is amongst 
the slowest in mammals and the 
period of gestation in bats is very 
variable among species.  The 
range of variation of the gesta-
tion period within species in the 
wild populations of bats could 
reach ten days and is largely due 
to environmental factors affect-
ing food supply (Altringham, 
1996).  For this reason, the rela-
tion of the length of gestation 
and availability of preys of the 
Azorean bat needs to be studied 

FIGURE 2. Variation of the mean 
weight of adult females during the 
breeding season.
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at different sites throughout its 
geographical range.

The maternity colonies are 
formed from April to September/
October (Figure 3).  Before that 
period the individuals seem 
to be alone or in small groups.  
Probably mating roosts are es-
tablished during autumn as it 
is known for the Leisler’s bat 
(Schober & Grimmberger, 1993). 

Most juveniles are born dur-
ing the last two we  eks of June 
and the first week of July.  This 
high synchronization of births 
is similar to the closest species 
(Jones & Rydell, 1994).  The an-
nual cycle of the Azorean bat 
seems to be monoesteric with 
delayed fertilization as it is usual 
for the bats of temperate zones. 

The emergence of N. azoreum 
from the roosts occurs one hour 
before sunset (Figures 4 and 5). 

The different species of this 
genus tend to emerge later 

(Schober & Grimmberger, 1993) 
and this is what we would ex-
pect in an animal that relies on 
echolocation rather than vision.  
Other insectivorous bats also do 
not show consistent daylight ac-
tive behavior, although it was 
detected recently in a popu-
lation of Soprano pipistrelles 
(Pipistrellus pygmeus) from Italy, 
under very special conditions 
(Walker, 2010).  Early emergence 
is, then, an unusual behavior for 
an insectivorous bat and seems 
to be a peculiarity of this en-
d  emic species.  This is probably 
related to the scarcity of diurnal 
predators in the Azores allowing 
the Azorean bat to forage during 
the insect abundance peak pe-
riod.  In fact the buzzard (Buteo 
buteo) is the only diurnal bird of 
prey in the Azores and it occa-
sionally feeds on bats.

As it is an insectivorous ani-
mal, to know its foraging hab-

FIGURE 3. Social organization of the Azorean bat.
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its would be a priority.  An in-
tegrated ongoing improvement 
of the landscape throughout the 
archipelago should take place 
including policies to refrain de-
forestation, to enhance restora-
tion of the native vegetation and 
to change agricultural and cattle 
raising practices.  These policies 
should be based upon restric-
tions in the use of pesticides and 
other pollutants and will prove 
to be very valuable to an appro-
priate management and effec-
tive protection of this isolated 
species.  Simultaneously, they 
will benefit the remaining bio-
diversity and will contribute to 
a sustainable, higher quality of 
life in the Azores islands.
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