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ABSTRACT. Identifying the ideal method to capture small mammals, and the influence of seasonal
(monthly) variation on capture rates, is important for maximizing efficiency and time. This study tested the
prediction that Peromyscus leucopus scent collected in the lab and placed in cleaned (experimental) traps
would attract conspecifics with similar or higher frequency than regular clean traps or dirty traps containing
the residual scent of previously captured conspecifics. There was no significant difference in capture rates of
P. leucopus among clean, dirty, or experimental traps. However, dirty traps did have increased sexual bias,
with a greater frequency of male captures. Additionally, July had higher capture rates of female P. leucopus
than September and June, whereas males showed no significant seasonal variation. These findings document
the potential influences and results of trap type and season on small mammal capture rates, and provide
valuable considerations and recommendations for management practices and future studies using scented,
live-capture traps.
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INTRODUCTION

Live traps are one of the most common meth-
ods for acquiring live, free-ranging small mam-
mals. Techniques for maximizing small
mammal captures have been highly desired in
the fields of wildlife ecology and management
(Gaulin & FitzGerald 1988; Slade et al. 1993;
Whittaker et al. 1998; Anthony et al. 2005). To
accomplish this, factors that influence capture
rates, such as residual scent or season, must be
identified.

Dirty traps are thought to be the preferred
method for producing the largest yield in terms
of small mammal captures (Boonstra & Krebs
1976; Heske 1987; Gurnell & Little 1992). It is
thought that the residual scent of previously
captured conspecifics entices others to investi-
gate (Boonstra & Krebs 1976), though the exact
reason for this (territorial defense, mate acquisi-
tion, curiosity) is unknown. However, the use of
dirty traps has often been associated with sexu-
ally skewed capture rates (Whittaker et al.
1998; Wolf & Batzli 2002). Such biases typically
involve higher male capture rates (Wolf & Batzli
2002), yet the cause of this bias remains

undocumented. Territoriality of males offers
one potential explanation, as males would enter
the trap to defend their territory from the per-
ceived threat of an unknown conspecific. How-
ever, female Peromyscus have been known to
be equally, if not more, territorial than males
(Metzger 1971; Korytko & Vessey 1991). An-
other explanation is that males are more active
in their pursuit of reproductive females, and
that the residual scent of females in dirty traps
attracts males. While these mechanisms provide
possible explanations for the prevalence of sexu-
al biases in the literature, more empirical data
are needed to understand sexually biased cap-
ture results in small mammals. Understanding
and potential mitigation of this problem would
be of great benefit to future studies requiring
the acquisition of live, free-ranging conspecifics.

Disease transmission is another problem
associated with the use of dirty traps since Pero-
myscus are known vectors for Hantavirus
(Nichol et al. 1993; Mills et al. 1995). Nichol
et al. (1993) documented a direct link between
infection in humans and exposure to rodent
excreta, particularly that of Deer Mice (Pero-
myscus maniculatus). Because dirty traps have
excreta of previously captured mice, handling
these traps may increase risk of human infec-
tion. Dirty traps also expose mice among and
within populations to potential infections, as
trappers move from one site to another. As
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such, the use of dirty traps previously occupied
by infected individuals could facilitate the
spread of diseases to new populations, increas-
ing population mortality (Burthe et al. 2008),
and the potential transmission to additional spe-
cies (Kallio et al. 2006).

Our objective was to quantify those factors
that influenced capture rates of Peromyscus
spp. We wanted to determine if artificially scent-
ed traps (experimental traps) could be substitut-
ed for dirty traps, without a significant decrease
in capture rates. We tested the following predic-
tions: 1) experimental traps would not differ
from dirty traps in capture rates, 2) experimen-
tal traps would cause less sexual bias than dirty
traps, and 3) that the capture rates of Peromys-
cus spp. will vary seasonally.

METHODS

Trapping took place between 24 June 2010
and 31 October 2010 at study sites located in
Muncie and Fort Wayne, IN and Miller City,
IL. The Fort Wayne and Miller City study loca-
tions consisted of one site each. In Muncie there
were three separate sites: Cooper Farm, Miller
Wildlife Area, and Christy Woods. The study
sites all consisted of stands of upland hardwood
forest comprised primarily of red oak (Quercus
rubra L.) and sugar maple (Acer saccharum
Marshall), with relatively flat topography.

Although we could not definitively determine
which species of Peromyscus (P. leucopus or
P. maniculatus) were captured, based on the
type of habitat where the trapping took place
(upland hardwood forest), we believe that all in-
dividuals captured were P. leucopus (Whitaker
& Mumford 2009), and will henceforth refer to
them as such. Three adult P. leucopus, two
males and one female, were captured and
housed in individual cages lined with shredded
paper towels for two weeks to collect scent.
Mice were provided with pet mouse food (Ex-
truded Global Rodent Diet, Harlan/Teklab
Global) and water ad lib. Following scent collec-
tion, captive mice were released at their original
site of capture. Peromyscus scent consisted of
urine, feces, and other bodily odors that were
absorbed into the paper towel pieces while the
mice were caged. The shredded paper towels
from male and female cages were placed in
a sealed plastic bag, mixed, and laid in the sun
for a few hours to volatilize scent chemicals to
ensure an even mixture of all mice scent.

Additionally, exposure to ultraviolet light
reduces the vitality of infectious diseases such
as Hantavirus (Prescott et al. 2005). The scented
pieces were placed behind clean cotton in the
back of the “experimental” Sherman traps
(22.967.668.9 cm; H.B. Sherman Traps, Tal-
lahassee, FL).

At each site, transects of 25 groups of three
traps (one clean, one dirty, and one experimen-
tal) were established for each trap session, last-
ing three days (two nights; n 5 150 trap
nights). Trap groups were placed at least 1 m
apart wherever P. leucopus and other small
mammals were likely to be found, such as areas
of high course woody debris or along fallen trees
(Lee 2004; Whitaker &Mumford 2009). At each
trap group, three non-folding Sherman traps
were placed parallel to each other , 2.5 cm
apart, with the open ends facing the same direc-
tion. Dirty traps had previously captured P. leu-
copus and were never subjected to cleaning.
Clean traps were either brand new or had been
dismantled and thoroughly cleaned with LysolH
detergent (Reckett Benckiser Inc.). Experimen-
tal traps were clean traps with a large piece of
P. leucopus scented paper towel. For each trap
session, a new systematic trap-treatment order
was implemented to ensure an unbiased place-
ment of the three trap treatments throughout
the course of the study. All six possible combi-
nations were used in random order without re-
placement. If a clean or experimental trap
captured an animal, that trap was removed
and cleaned, and a trap of the appropriate treat-
ment (clean or experimental) was set in its place.
Traps were washed and scrubbed with a LysolH-
water mixture (following manufacture’s direc-
tions), rinsed with water, and left to air dry.
All traps were baited with sunflower seeds
mixed in a small amount of peanut butter.

Traps were checked each morning from 0600–
0900. Captured animals were identified by ge-
nus, sex, and recapture status. Captured ani-
mal’s ventral surface was marked with a black
permanent marker for short-term recapture
identification and the animal’s right ear was
tagged (Model 1005-1; National Band and
Tag, Newport, KY) for long-term recapture
identification.

An Analysis of Variance (ANOVA) test was
performed on the number of individuals cap-
tured per trap treatment per night to determine
if differences existed among the three treatment
types. Tukey’s HSD tests were used post hoc

OWEN ET AL.—PEROMYSCUS SCENT TRAPPING 33



to determine which variables differed signifi-
cantly. Separate ANOVAs and two-sample
t-tests were also used to determine differences
among and between male and female Peromys-
cus captured per trap treatment. Chi-squared
goodness-of-fit tests were used on the total num-
ber of individuals captured throughout the
study. ANOVAs were also used to test for
differences in total (sexes combined), male, and
female capture rates by month. However,
because of uneven sampling effort among the
months, we only analyzed capture rates and
not total captures for our comparisons. All sta-
tistical tests were done using Minitab Statistical
Software (Minitab Inc.) with a5 0.05 to test for
significance.

RESULTS

A total of 1650 trap nights (25 groups of 3
traps each night for 22 nights) resulted in 96 in-
dividual animals captured during the study.
Two P. leucopus escaped from dirty traps before
identification and were not included in any anal-
yses. Clean traps captured 22 animals, experi-
mental traps captured 28, and dirty traps
captured 46. Peromyscus leucopus were the pri-
mary mammal captured (n 5 71), with total
captures of 20 clean, 22 experimental, and 29
dirty (Table 1). No recaptures occurred during
this study. Of the total animals captured, 23
were non-mouse species, including 10 Eastern
Chipmunks (Tamias striatus), nine Northern
Short-tailed Shrews (Blarina brevicauda), and
four Red Squirrels (Tamiasciurus hudsonicus).

There was no significant difference in capture
rates (number captured per night) of P. leucopus
among the different trap types (F2,63 5 1.02, p5
0.366; Table 1), nor was there a difference in the
total number of P. leucopus captured over the
duration of the study (X2 5 1.887, d.f. 5 2,
p 5 0.389; Table 1). There was also no signifi-
cant difference in capture rates between males
and females in clean (t36 5 1.69, p 5 0.100) or
experimental (t38 5 1.56, p 5 0.128) traps; how-
ever, dirty traps caught more males than females
(t39 5 5.51, p, 0.001; Table 1; Fig. 1). July had
a higher total (both sexes) capture rate per night
than September (F4,17 5 2.96, R2

adj 5 0.272, p5
0.050), with no significant differences among
any other months. Separately, July had a higher
capture rate of females than September and
June (F4,17 5 3.73, R2

adj 5 0.342, p 5 0.023;
Fig. 2), whereas males showed no difference in
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capture rates among months (F4,17 5 2.00, p 5
0.140; Fig. 2).

DISCUSSION

Our results provide evidence that experimen-
tal traps represent a viable substitute for dirty
traps in studies involving P. leucopus. These
data (Table 1; Fig. 1) support our predictions
that experimental traps would not differ signifi-
cantly from dirty traps in the capture of P. leu-
copus, and that experimental traps would not
have the sexual biases often associated with
dirty traps (Fig. 1). It was clear that dirty traps
had a much more prominent sexual bias, with
a ratio of nearly 5:1 (males to females) com-
pared to 2.3:1 in clean traps and 1.75:1 in exper-
imental traps. These results provide supportive
evidence that artificially scented traps represent
a viable surrogate for dirty traps.

Our results support previous results that dirty
traps cause sexual bias in capture results
(Whittaker et al. 1998; Wolf & Batzli 2002).
Such biases can result in erroneous population
and demographic information (Burger et al.
2009) sufficient to raise questions about the le-
gitimacy of previous studies reporting sex ratios.
However, such biases were weakest in experi-
mental traps, further supporting their use.
What little difference was noted in sex ratios
was likely the result of either random variation
or seasonal variation in capture rates, possibly
because of inactivity of breeding females.

However, the underlying cause(s) of this sexual
bias (territoriality, mate searching, etc.) remains
unknown. Future studies should employ con-
trolled experiments on both sexes, with various
trap types, to determine the proximate cause(s)
of sexually biased trap results.

The use of experimental traps also provides
a mechanism to mitigate the transmission and
spread of infectious diseases. Because P. leuco-
pus are known vectors of infectious diseases,
such as Hantavirus (Nichol et al. 1993; Mills
et al. 1995), mitigating transmission between
and among populations would be highly benefi-
cial. Experimental traps are essentially clean
traps; therefore, they are less likely to facilitate
the spread of infectious diseases. Confirming
that mice are free of infectious diseases prior to
collection of the scented material also can re-
duce disease transmission. Additionally, expos-
ing the scented material to ultraviolet light
(i.e., sun or lamp), combined with previously
mentioned methods, helps mitigate disease
transmission to humans and wildlife.

Our results also document season (month) as
a potential influence on the capture rates of
small mammals (Fig. 2). Female P. leucopus
were captured more frequently in July than ei-
ther September or June. These trends are likely
the result of cyclic breeding. Because P. leucopus
from Indiana breed throughout the year with
gestation periods of , 21–25 days (Whitaker &
Mumford 2009), females are likely less active

Figure 1.—Nightly (n 5 22 nights; n 5 1650 trap nights) capture rates for male (n 5 53) and female (n5 18)
Peromyscus leucopus among trap types (Mean ¡ SE). *Dirty traps had significantly higher male capture rates
compared to females.
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during peak periods of birthing. This could re-
sult in decreased capture rates some months.
This likely explains the variation among month-
ly capture rates in female, but not male P. leuco-
pus, as they are able to remain relatively active
throughout the year. As such, special consider-
ation should be given when interpreting capture
data of P. leucopus with respect to season.

In summary, this study demonstrates that ex-
perimental traps can attract small mammals at
rates equivalent to dirty traps. Reduced sexual
bias, reduced risk of disease transmission, and
similar capture rates clearly support the use of
experimentally scented traps in field biology.
Additionally, influence of season on the capture
rate of P. leucopus should be considered when
planning general surveys and interpreting data.
Our results provide evidence for the efficacy of
scented trap methodology and for the influence
of season on small mammal trapping, and
should encourage further investigations into
questions relating to trapping protocols, such
as whether potent or increased amounts of
scented paper would increase capture yield.
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