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Selected ecological and biometrical parameters of the Daubenton’s
bat population (Myotis daubentonii) in the “Ee¢zczok* nature reserve

(S Poland)
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1 Introduction

In Poland, previous studies of Daubenton’s
bat have been focused on different aspects of
its biology and ecology (e. g. FEpYK & FEDYK
1970, Czeczuga & RUPRECHT 1982, LESINSKI
1989, 1990, BogpaNowicz 1992, KoKUREWICZ
& BARTMANSKA 1992, Jones & KOKUREWwICZ
1994, KowaLski et al. 2002). However, data on
habitat preferences and nocturnal activity are
still scarce and limited to large forest com-
plexes of northern Poland. In the Kozienicka
Forest, Daubenton’s bats were mist-netted
over rivers significantly more frequently than
over ponds (KowaLski et al. 1996). Similar re-
sults were noted in the Darzlubska Forest
(Ciecnanowski 2002). In Biatowieza Primeval
Forest, this species was the second most com-
mon bat flying over rivers and its nocturnal
activity showed a bimodal (evening-morning)
pattern (RacHwaLp et al. 2001). Moreover,
despite numerous faunistic studies there is still
little information regarding sex ratio and basic
biometrical parameters of bats in Poland.

Our purpose was to assess habitat prefe-
rences and over-night activity of the
Daubenton’s bat in a small isolated forest
patch protected as a nature reserve. We also
collected data on sex ratio, body mass and fo-
rearm length of this species.

2 Study area

The “Lgzczok™ nature reserve was establis-
hed in 1957. It is situated in southern Poland
in the Silesian Lowland (50°08°10”N,

18°16°41”E), and is a part of the Landscape
Park “Cistercian Landscape Compositions of
Rudy Wielkie™. It covers an area of 4.08 km?.

The nature reserve is an isolated forest is-
land surrounded by the town of Racibdrz, a
few villages and agricultural land. The main
components of the reserve are managed fish
ponds (2.47 km?) and woods (1.34 km?). Old
oaks (Quercus robur) dominate the tree stand
— 64 % of the area is covered by oak-stand
more then 100 years old and 24 % is 61-100
years old. The average stand volume is 440
m*ha. Mean annual rainfall is approximately
630 mm. Mean temperature in January is 2°C
and in July is 18°C. The elevation is 180-184
m a.s.l. Eleven species of bats were recorded
in the reserve (MystaJEx et al. 2002, 2005,
2007), with Daubenton’s bat being the most
numerous.

3 Materials and Method

We conducted our studies from May to Sep-
tember in 2001-2003. We caught bats in mist
nets in two habitats: (1) small river, on average
5 m wide and 0.5 m deep with a very slow
current, which flows through old-stand oak
(mist netting in two localities) and (2) large
fish ponds (0.1-0.91 km?), with old-growth
trees (mainly oaks) on banks and dikes (mist
netting in three localities).

We set up nets between 19.30 h and 06.00 h
on 14 nights, 6 nights each in 2001 and 2002
and 2 nights in 2003, with equal effort in both
habitats. Nets were installed across the river
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and along its banks, and on the banks of the
ponds and dikes between them. In each locali-
ty we used 2-4 mist nets (3 x 7 m, Ecotone
719/7, Ecotone, Poland) and checked them
every 15 minutes. We recorded time of capture
and sex for each captured Daubenton’s bat,
and assessed age class according to the me-
thod described by RicHARDSON (1994). We also
measured forearm length of all bats and the
weight of bats caught in 2002 and 2003.

To examine habitat preferences of
Daubenton’s bat we used: (1) total numbers of
bats captured in both habitats, (2) percentage
of nights when Daubenton’s bats were caught
and (3) mean number of captures per net-night.
We analysed differences in the night activity
of Daubenton’s bat as a percentage of indivi-
duals captured in each hour. For statistical cal-
culations we used Statistica for Windows 5.1.
(StatSoft Inc., Tulsa, USA, 1997).
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4 Results

During the study we captured 225 individu-
al Daubenton’s bats (75 in 2001, 121 in 2002,
and 29 in 2003). They were caught significant-
ly more often over ponds than over the river
(205 vs. 20 individuals; 2= 152.111; n = 225;
df = 1; p < 0.001). Similar differences were
observed in the consistency of Daubenton’s
bat captures. Over ponds they were captured
on every night, while over the river on only
71 % of nights. Mean number of individuals
captured per net-night was 9.1 (SD 5.0, range
5.5-17.5) over ponds and 0.8 (SD 0.7, range
0-1.5) over the river. Differences in this
coefficient in both habitats were significant
(U=0.0,p<0.002,2z,=7,2,=7).

Two visible peaks of Daubenton’s bat activi-
ty were observed. The first peak followed sun-
set and continued for the first two hours of
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Fig. 1. Nocturnal activity of Daubenton’s bats (Myotis daubentonii) in the “Lgzczok” reserve
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darkness, when 62 % of bats were mist-netted.
The second, but smaller, peak was observed
before sunrise (Fig 1). Differences in the acti-
vity of bats between consecutive hours of the
night were significant over ponds (x> =
292.707; n = 205; df = 9: p < 0.001), but not
over the river ( = 5.000; n = 20; df = 9; ns) —
however, in this case only 12 bats were
caught.

Females constituted 74 % of captured Dau-
benton’s bats and males only 26 % (x* =
50.884; n = 225; df = 1; p < 0.001). The pro-
portion of females was larger among both
adult (72 % vs. 28 %; x> =42.938; n = 156; df
=1, p <0.001) and young individuals (77 %
vs. 23 %; x* = 114.244; n = 69; df = 1;
p <0.001).

The mean forearm length of captured
Daubenton’s bats was 37.5 mm (SD 1.5, range
27.9-40.3 mm, n = 225). Females had on ave-
rage longer forearms then males, 37.7 mm
(SD 1.6, range 27.9-40.3 mm, n = 166) and
37.1 mm (SD 1.1, range 34.1-39.9, n = 59) re-
spectively. This difference was statistically si-
gnificant (t =2.75299; df = 223; p = 0.01).

The mean body weight of captured bats was
9.9 g (SD 1.3, range 5.0-12.5 g, n = 150), and
there was no significant difference between
genders.

5 Discussion

Mist-netting is often proposed as a means to
examine species structure and nocturnal activ-
ity of bats (e. g. BELL 1980, Kunz & Kurta
1990, THomAas & LAVAL 1989) though as a
method of studying bats it has several poten-
tial biases due to differing ability to avoid nets
by each species and individual, as well as net
localisation (Kunz & Kurta 1990). However,
Daubenton’s bat is more vulnerable to capture
by mist nets than other species because it for-
ages mostly very close to the water surface
(ZaHN & MAIER 1997).

Daubenton’s bat clearly preferred fishponds
in the “Lezczok” reserve. At the river they oc-
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curred sparsely and not on all netting occa-
sions. In contrast to this, in northern Poland in
Kozienicka Forest and Darzlubska Forest,
Daubenton’s bats were more frequently re-
corded over rivers than over ponds (KOwALSsKI
et al. 1996, CiecHaNowskr 2002). This could
be the result of differences in the size of water
bodies and watercourses examined in each
study. In the “Eezczok” reserve, the area of
ponds ranged from 0.1 to 0.9 km? and the
width of the river was only 5 m. Meanwhile, in
Darzlubska Forest ponds were notably small-
er; 0.0025 and 0.0002 km?, but the width of
the river was greater at 10 m (CIECHANOWSKI
2002). Information on the sizes of ponds and
rivers from Kozienicka Forest were not in-
cluded. The authors stressed only that ponds
were small, with the longer axis shorter then
25 m (KowaLski et al. 1996), which equates to
an area of less then 0.0005 km?. This suggests
that the size of water bodies or width of rivers
could be an important factor for Daubenton’s
bat. Larger areas of water could attract greater
numbers of bats due to a higher quantity of in-
sects compared to smaller areas. For Dauben-
ton’s bat a very important source of food is
insects taken from the water surface, poten-
tially constituting around 25 % of their diet
(FLavin et al. 2001).

Daubenton’s bat prefers crevices and hol-
lows in trees, mostly oaks, which grow on for-
est margins (BoonMan 2000). The warming of
these trees by the heat of the sun is especially
important during rearing of the young. In addi-
tion, such localisation of roosts reduces costs
of flying to foraging areas. Results of studies
conducted on the little brown bat, Myotis luci-
fugus (LeConte, 1831) — a North American’
relative of Daubenton’s bat — showed that dur-
ing lactation the area travelled by females was
smaller. In this period, females come back to
the roost during the night to feed their young
(Henry et al. 2002). In the “Lezczok” reserve,
the banks of ponds and the dikes surrounding
them are overgrown by old trees (mostly oaks),
which are exposed to sunlight. In contrast,
river banks are covered by dense forest, and
trees which overhang the banks have no addi-
tional heat from sunlight. This fact could sup-
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port our findings of a preference of Dauben-
ton’s bat for large ponds.

The bimodal (evening-morning) pattern of
Daubenton’s bat activity is similar to the re-
sults of the study in Biatowieza Primeval For-
est (RACHWALD et al. 2001). In both cases bats
showed the lowest activity in the middle of the
night and the highest after sunset. A second
peak of activity, not as high as the first, oc-
curred before sunrise. This bimodal rhythm of
nocturnal activity was also reported for other
species of bats (e. g. GAISLER 1979, ERKERT
1982). However, in some cases only one peak
of activity (after sunset) was observed
(McANEY & FaIrLEY 1988). The highest inten-
sity of bats foraging in the first phase of night
could be due to food availability (during the
night a reduction in insect activity is observed
— McANEY & FaIrLEY 1988) or by thermoreg-
ulatory factors (bats prefer foraging in the
warmest part of the night — RAcHwALD et al.
2001).

The sex ratio amongst new-born Dauben-
ton’s bats is close to 1 : 1 (Bogpanowicz 1994).
An almost even ratio of the genders was also
observed amongst Daubenton’s bats hibernat-
ing in the undergrounds of the Modlin fortress
in the central part of Poland (LEsiNski 1986).
However, on large rivers of the Biatowieza
Forest (RacHwALD et al. 2001) and during our
study females clearly dominated. This could
be the result of competition between females
and males, when larger females try to displace
smaller males from richer feeding grounds, al-
though this requires more detailed studies
(Senior et al. 2005, DieTz et al. 2005).

Our results support earlier observations, that
amongst Daubenton’s bats females are larger
then males. They are usually heavier and have
longer forearms and a larger skull (BoGbano-
wicz 1992, Jones & Kokurewicz 1994, DoLcH
1995, KowaLski et al. 1996). Higher body
mass and a larger wingspan could be advanta-
geous for females which, unlike males, have
to carry a developing foetus during pregnancy
(Mvyers 1978), and later, new born young (Ri-
CHARDSON 2002).
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Summary

Habitat preferences, nocturnal activity, sex ratio, body
mass and forearm length of Daubenton’s bats (Myotis
daubentonii) were studied during 2001-2003 in a small,
isolated wood protected as a nature reserve in the Silesian
Lowland (S Poland). Overall 225 individuals were cap-
tured by mist nets in two habitats — at large ponds (0.1-0.9
km?) and at a river (5 m wide, 0,5 m deep), both surroun-
ded by old oak-stands. Bats were captured more frequent-
ly over ponds than over the river (9.1 and 0.8 individuals
per mist-night, respectively). They showed a bimodal pat-
tern of nocturnal activity with the highest peak of activity
two hours after sunset and a second, but smaller, peak du-
ring the two hours before sunrise. Females were more nu-
merous then males (74 % vs. 26 %), and they were gene-
rally larger. Mean body mass was 9.4 g for females and
9.2 g for males, while mean length of forearm was 37.7
mm and 37.1 mm respectively for females and males.

Zusammenfassung

Ausgewiihlte kologische und biometrische Parameter
der Wasserfledermaus-Population (Myotis daubento-
nii) im Lezczok-Naturreservat (Siid-Polen)

Habitat-Bevorzugung, Nachtaktivitat, Geschlechterver-
hiltnis, Korpergewicht und Unterarmlange der Wasserfie-
dermaus (Myotis daubentonii) wurden von 2001-2003 in
einem isolierten Waldgebiet, ausgewiesen als Naturreser-
vat, im schlesischen Tiefland (Siid-Polen) untersucht. Ins-
gesamt 225 Individuen wurden in zwei Habitaten — an
groBen Teichen (0,1-0,9 km?) und an einem FluB (5 m
breit, 0,5 m tief), beide Lebensrdume umgeben von alten
Eichenbestinden — mit Netzen gefangen. Uber den
Teichen wurden mehr Fledermause gefangen als iiber dem
FluB (9,1 zu 0,8 Individuen pro Fangnacht). Die Nachtak-
tivitit der Tiere wies zwei Aktivitétsspitzen auf, eine in
den ersten beiden Stunden nach Sonnenuntergang, die an-
dere, aber geringere, wihrend der beiden Stunden vor
Sonnenaufgang. Die 99 waren héufiger als die 33 (74 zu
26 %), und sie waren im allgemeinen groBer. Die Korper-
gewichte lagen bei den % im Mittel bei 9,4, bei den 33
nur bei 9,2 g, wihrend die Unterarmlénge bei den 29 im
Mittel 37,7, bei den 83 dagegen nur 37,1 mm betrug.



318 W. Mystajex et al.: Selected ecological and biometrical parameters of Daubenton’s bat

References

BELL, G. P. (1980): Habitat use and response to patches of
prey by desert insectivorous bats. Can. J. Zool.
58, 1876-1883.

Bocpanowicz, W. (1992): Sexual dimorphism in size of
the skull in European Myotis daubentonii (Mam-
malia: Chiroptera). In: HORACEK, 1., & VOHRALIK,
V. (ed.): Prague Studies in Mammology, 17-25.
Charles Univ. Press. Praha.

- (1994): Myotis daubentonii. Mammal. Species 475, 1-9.

Boonman, M. (2000): Roost selection by noctules (Nyc-
talus noctula) and Daubenton’s bats (Myotis
daubentonii). J. Zool., Lond., 251, 385-389.

CiecHaNowskl, M. (2002): Community structure and ac-
tivity of bats (Chiroptera) over different water
bodies. Mammal. Biol. 67, 276-285.

Czeczuaa, B., & RUPRECHT, A. L. (1982): Carotenoid con-
tents in mammals. II. Carotenoids of some Ves-
pertilionidae from the seasonal variation aspect.
Acta Theriol. 27, 83-96.

Dietz, M., ENCARNAGAO, J. A., & KaLko, E. K. V. (2006):
Small scale distribution patterns of female and
male Daubenton’s bats (Myotis daubentonii). Acta
Chiropterol. 8, 403-415.

Dotch, D. (1995): Beitrége zur Siugetierfauna des Landes
Brandenburg — Die Siugetiere des ehemaligen
Bezirks Potsdam. Natursch. Landschaftspfl. Bran-
denbg. 3, Sonderh., 1-95.

Erkert, H. G. (1982): Ecological aspects of bat activity
rhythms. In: Kunz, T. H.: Ecology of bats, 201-
242. Plenum Press. New York-London.

Fepvk, A., & FEDYK, S. (1970): Karyotypes of some spe-
cies of vespertilionid bats from Poland. Acta The-
riol. 15, 295-302.

FLavin, D. A., BigGang, S. S., SuieL, C. B., Smpy, P, &
FaRLEY, J. S. (2001): Analysis of the diet of
Daubenton’s bat Myotis daubentonii in Ireland.
Ibid. 46, 43-52.

GAISLER, J. (1979): Ecology of bats. In: Stopparr, D. M.:
Ecology of small mammals, 282-342. Chapmann
and Hall. London.

Henry, M., THomas, D. W., VAUDRY, R., & CARRIER, M.
(2002): Foraging distances and home range of
pregnant and lactating Little brown bats (Myotis
lucifugus). J. Mammal. 83, 767-774.

Jones, G., & Kokurewicz, T. (1994): Sex and age varia-
tion in echolocation calls and flight morphology
of Daubenton’s bats Myotis daubentonii. Mam-
malia 58, 41-50.

Kokurewicz, T., & BARTMANsKA, J. (1992): Early sexual
maturity in male Daubenton’s bats (Myotis daub-
entonii Kuhl, 1819) (Chiroptera: Vespertilioni-
dae); field observations and histological studies
on the genitalia. Myotis 30, 95-108.

KowaLski, M., KrasnopgBski, I., SacHanowicz, K.,
Drozpz, R., & Wortowicz, B. (1996): Sktad ga-
tunkowy, wybiorczos¢ kryjowek i miejsc
zerowania nietoperzy w Puszczy Kozienickiej.
Kulon 1-2, 25-41.

-, LesiNski, G., Fuszara, E., Rabzicki, G., & Haipuk, J.
(2002): Longevity and winter roost fidelity in bats
of central Poland. Nyctalus (N. F.) 8, 257-261.

Kunz, T. H., & Kurta, A. (1990): Capture methods and
holding devices. In: Kunz, T. H.: Ecological and
behavioural methods for the study of bats, 1-29.
Smithsonian Inst. Press. Washington D. C.

Lesiski, G. (1986): Ecology of bats hibernating under-
ground in Central Poland. Acta Theriol. 31, 507-
521.

- (1989): Summer and autumn dynamics of Myotis daub-
entoni in underground shelters in central Poland.
In: HANAK, V., HORACEK, 1., & GAISLER, J. (ed.):
European Bat Research 1987, 519-521. Charles
Univ. Press. Praha.

McANeY, C. M., & FarLEY, J. S. (1988): Habitat prefe-
rence and overnight and seasonal variation in the
foraging activity of Lesser Horseshoe bat. Acta
Theriol. 33, 393-402.

Myers, P. (1978): Sexual dimorphism in size of vespertil-
ionid bats. Am. Natur. 112, 701-711.

Mystaek, R. W., HENeL, K., & Nowak, S. (2002): Bats
Chiroptera of the “Lezczok” reserve near Raci-
borz. Nietoperze 3(2), 271-276.

-, -» Kurek, K., UrBAN, R., & Nowak, S. (2005): Bats of
the Landscape Park “Cistercian Landscape Com-
positions of Rudy Wielkie”. Scripta Rudensia 14,
5-14.

-, Nowak, S., & HeNEL, K. (2007): Community structure
and activity levels of bats above waters in the
Lezczok Reserve, southern Poland. Vespertilio 11,
103-107.

RacuwaLp, A., BoraTyNski, P, & Nowakowski, W. K.
(2001): Species composition and activity of bats
flying over rivers in the Biatowieza Primeval For-
est. Acta Theriol. 46, 235-242.

RicHARDSON, P. W. (1994): A new method of distinguish-
ing Daubenton’s bats (Myotis daubentonii) up to
one-year old from adults. J. Zool., Lond., 233,
307-309.

- (2002): Bats. The Natural History Museum. London
(112 pp.).

SENIOR, P., BUTLIN, R. K., & ALTRINGHAM, J. D. (2005): Sex
and segregation in temperate bats. Proc. R. Soc.
B. 272, 2467-2473.

Thomas, D. W., & LaVaL, R. K. (1990): Survey and cen-
sus methods. In: Kunz, T. H.: Ecological and be-
havioural methods for the study of bats, 77-89.
Smithsonian Inst. Press. Washington D. C.

ZAnN, A., & MAIER, S. (1997): Jagdaktivitit von Fleder-
méusen an Bichen und Teichen. Z. Siugetierkd.
62, 1-11.

RoBert W. Mystalek, The Association for Nature “Wolf”, Twardorzeczka 229, PL 34-324 Lopowa (Poland);

E-Mail: rwm@autograf.pl

GrzeGORz JAMROZY, Department of Forest Zoology and Wildlife Management, Agricultural University of
Krakéw, AL. 29, Listopada 46, PL 31-425 Krakéw (Poland)





