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We investigated the reaction of bank voles Clethrionomys glareolus (Schreber,
1780) to odors of conspecific individuals and that of wood mice Apodemus syluaticus 
(Linnaeus, 1758) in a mature forest in central Poland (52°20’N, 27°25’E). Our results 
show no difference in catching bank voles in traps using conspecific or wood mouse 
odors as bait.
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Introduction

Most studies dedicated to the role of olfaction in small mammals were carried 
out either in laboratories (eg Hurst 1990) or in enclosures (eg Drickamer et al. 
1992), and the role of olfactory cues for rodents living in the wild is still not 
sufficiently known. Many authors stressed the importance of olfaction in rodent 
social life (Rozenfeld et al. 1987, Tew et al. 1994, Drickamer 1995), but the role 
of odor seems to be even more important for orientation in a landscape. Some data 
show that small mammals may traverse much longer distances than it had been 
previously thought (Szacki et al. 1993) and olfaction may be the only source of 
navigational information. In fact, some data have suggested the significant role 
of olfactory trails for small mammal movements (Jamon 1994).

To date, studies of significance of odors for ecology of small mammals have 
shown that live-trapping of small mammals is often more efficient when conspecific 
individuals had earlier stayed in those traps (Montgomery 1979, Heske 1987, Tew 
1987, Tew et al. 1994, Drickamer 1995). Other studies (Gurnell and Little 1992) 
have shown that trap attractivity is influenced by sex and age of individuals 
trapped previously. Most authors suggest that rodents tend to avoid odor of other
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species (eg Drickamer 1984, Merriam 1990), but it is apparently not always the 
case (Tew et al. 1994).

Studies of rodent reactions to odors of other individuals were carried out also 
in laboratories. Nyby et al. (1985) studied the influence of pheromones from 
individuals of different age and sex and compared them to the attractiveness of 
odors of different foods: sunflower seed, peanut butter, or standard food for 
laboratory mice. Andrzejewski and Owadowska (1994) developed an easy method 
for using rodent odors (not mixed with food odor) for bait and they successfully 
applied it when catching small mammals with snap-traps in a forest.

The aim of this study was to test the hypothesis that the effect of conspecific 
scent and that of other species are equally attractive when applied to traps.

Study area and methods

Differnces in atractiveness of different odors in a population of bank voles Clethrionomys glareolus 
(Schreber, 1780), were examined in an alder-wood [Carici elongate-Alnetum (Koch 1926) community] 
at an age of approximately 100 years. The forest was characterized by very dense undergrowth and 
it was located in Kampinos National Park, about 45 km west of Warsaw.

Six parallel lines of snap-traps were set in the forest. Each line was 850 m long and snap-traps 
were set at 10 meter intervals. The distance between lines was 150 meters. Two types of traps were 
used. In some traps release mechanisms consisted of wooden bases supporting polyurethane foam 
soaked with sunflower oil (common European bait). A trap of this kind is triggered by an animal 
pulling the foam. Traps supplied with odor baits were made of metal only. Their release mechanism 
reacted to an animal pressing the trap with its feet.

Odor bait was prepared in the laboratory. A few rodents of the same species were kept in each of 
several 2 liter glass jars. Two thirds of each jar was filled with sponge cubes (cube size was suitable 
for attaching to traps). While in a jar rodents were neither fed nor watered. Rodents spent 3 hours in 
a jar, 3 times daily. When not in jars, rodents were provided with food and water ad libitum 
(Andrzejewski and Owadowska 1994). Scent bait was obtained from bank voles (common in the field 
area) and wood mice Apodemus syluaticus (Linnaeus, 1758) (rare in the area). At the time when the 
study was carried out, no individuals were sexually active. Therefore, we have assumed there was no 
difference in odors from different sexes, and so we randomly selected individuals (both sexes) for 
placement in the scent jars.

Different baits were placed along the trap lines in the following sequence: station 1: food bait; 
station 2: scent bait with bank vole odor; station 3: food bait; station 4: scent bait with wood mouse 
odor, etc., on all trap lines. Thus, the number of traps with food bait equaled the number of traps 
with two types of scent bait (n = 255 + 255). Half of the scent baits were supplied with bank vole odor 
and a half with wood mouse odor.

Traps were checked once a day. Species, sex and type of bait were recorded for every capture. 
Traplines were set for 6 days from 16 to 21 September 1993.

Results

A total of 240 bank voles, 5 yellow-necked mice Apodemus flavicollis, 5 wood 
mice, 2 field mice A. agrarius, 3 common shrews Sorex araneus, and 2 pygmy 
shrews S. minutus were captured.
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Ninety two individuals of 240 bank voles (or 38.3%) were caught in traps with 
food bait, 76 (31.7%) in traps with wood mouse odor and 72 (30%) with bank vole 
odor. As the proportion of different types of traps was 2:1:1 (traps with food bait 
: traps with wood mouse odor : traps with bank vole odour), the expected 
distribution of catches is 120 : 60 : 60. The difference between that distribution 
and the actual one was significant (% = 13.2, p < 0.05). The number of individuals 
of other species was too small for statistical analysis. On average, 15.33 ±  7.39 
bank voles were caught per day in traps with food bait, 12.67 ± 5.13 with wood 
mouse odor, and 12.00 ± 5.76 with bank vole odor. The statistical analysis 
(Student’s ¿-test for paired dependent samples) shows that there is no difference 
between trappability of individuals caught in traps with wood mouse odor and 
those caught in traps with bank vole odor (for the whole interval p > 0.8). The 
same statistical analysis indicates a significant difference in trappability in traps 
with odor bait and traps with food bait (p < 0.001).

Discussion

Most of field studies dedicated to olfaction in small mammals were conducted 
with the use of live-traps. Traps of this type change the spatial behavior of rodents 
(Sheppe 1967, Szacki et al. 1993). Besides, they have to contain some food to 
prevent animals from starving and this provides additional odor cues. If no food 
is supplied traps have to be checked very often and this is not always possible. 
For those reasons we decided to use snap-traps.

The results show that bank voles respond more strongly to odor of other rodents 
(of two species being studied) than to the smell of sun-flower oil. As the food- and 
odor-traps were of different type it is impossible to demonstrate that odor-bait is 
actually more attractive than the sunflower-oil. However, the results do show that 
odor-bait is at least as attractive as food bait.

The results presented suggest that both odor of conspecifics and odor of a species 
occurring sympatrically but at low densities are similarly attractive for bank voles. 
This suggests that bank voles are able to perceive olfactory cues left by conspecifics 
in a forest, and, to the same degree, odor originating from other species present 
in the area, in this case the wood mouse. Other studies have shown that the two 
sympatric species are competing under natural conditions (Andrzejewski and 
Olszewski 1963, Gurnell 1985, Kozakiewicz et al. 1987) and most other studies 
report that individuals tend to avoid heterospecific odors. However, Tew et al. 
(1994) have shown that bank voles do not avoid traps that had previously held 
wood mice. Our experiment does not show whether the similar reaction of bank 
voles to odors of both species is significant for competitive or cooperative reasons. 
It seems, however, that using other species scent to orient may increase individual 
fitness by improving foraging efficiency. Other studies involving more species 
would shed further light on the problem.
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