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ABSTRACT 
Peromyscus leucopus, the white-footed mouse, is a generalist rodent that shows 
an affinity for deciduous forest fragments. The purpose of this study was to 
examine differences in population characteristics of mice based on variation in 
habitat. This study surveyed population characteristics of these very adaptive 
rodents within habitats at a novel field research site in the Hocking Hills region of 
Ohio. In this study, a 4 x 4 grid of 16 Sherman live-traps was set in each of two 
different habitats at Clear Creek Metro Park in southeast Ohio. Traps were set on 
six different occasions during Fall 2013 in the two secondary growth deciduous 
forest habitats. One habitat contained deciduous trees (‘deciduous habitat’) while 
the other contained both deciduous and coniferous tree species (‘conifer 
habitat’). Results showed that the relative abundance was greater in the conifer 
habitat compared to the deciduous habitat, which may be explained by different 
available food resources. Other descriptive characteristics of mice were similar 
between populations.  
 

INTRODUCTION 
 When studying mammalian population dynamics, it has been recognized 
that spatial and temporal variation in biotic and abiotic factors can play a central 
role in determining population densities (Linzey et al., 2012). Habitat disturbance 
along with deforestation have contributed to the fragmentation and reduction in 
total area of forest habitat (Anderson et al., 2003, Linzey et al.). This can lead to 
variations in the population densities of white-footed mice. Extrinsic factors such 
as weather and climate have been shown to be important in determining the 
abundance of Peromyscus leucopus, but it has not been determined whether 
these factors act directly on survival and reproduction or whether they act 
through some other factor such as food supply. However, these weather changes 
have been shown to have only a short-term impact acting over 1-2 months 
(Vessey & Vessey, 2007).   

Behavioral or intrinsic factors such as competition for food and space can 
determine the population density, either by increasing or decreasing growth 

rates, but to what extent is not known (Linzey et al., 2012). Previous research has 
indicated a Type-2 survivorship curve for white-footed mice. These data are based 
on cohorts of mice born in nest boxes implying mortality at all life stages (Vessey 
& Vessey, 2007). When population growth rates decreases due to crowding, 
predators and competition, the population is considered to be negative density-
dependent and decreases in size after reaching a certain population size. Negative 
density dependence is important in determining species abundance (Vessey & 
Vessey, 2007). There is likely an upper limit set to population sizes based on the 
relative inelasticity of female territories. White-footed mice are able to rapidly 
respond to favorable conditions because they mature early and exert maximal 
reproductive effort early in life (Vessey & Vessey, 2007). These factors, in 
combination with extrinsic factors, contribute to the population densities of P. 
leucopus and may vary with habitat. 

Generalist rodents such as P. leucopus historically have preferred forest 
habitats characterized by the structural complexity of the understory and high 
vertical density. This could be due to the increased food availability and/or the 
increased cover from predators (Anderson & Meikle, 2006). Examining the way in 
which the mice respond to food availability can lead to a better understanding of 
the mechanisms for the relationship between relative abundance of mice and 
complexity (Anderson & Meikle, 2006). Understory vegetation can provide 
primary production of fruits and seeds as well as secondary production of 
arthropods. With increased food availability due to increased complexity of the 
understory, rodents may respond with improved body condition and greater 
reproduction. Both of these would lead to a high relative abundance of mice 
(Anderson & Meikle, 2006). Mast (e.g., seeds and nuts) produced from overstory 
trees is an important food resource that is cached over-winter (Vessey & Vessey, 
2007). These exemplify just a few ways in which the abundance of mice can be 
affected by the availability of different food sources.   

In this study, two separate forest habitats (one with conifers and one 
without) were examined to determine the abundance of the species in different 
habitats. For each trapping session, when a mouse was caught a number of 
descriptive characteristics were recorded. These data produced results that 
estimate the relative abundance and population characteristics of mice in each 
habitat. Additionally, anecdotal evidence was collected that can be important in 
gaining information about possible changes in populations based on habitat 
characteristics. To our knowledge, this is the first study on small mammals 
conducted at this field site and thus these data will help to better characterize the 
population of mice living in each habitat.   
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METHOD 
Study Area 
 This study was conducted at Clear Creek Metro Park located Rockbridge, 
OH in the Hocking Hills region of southeastern Ohio (Figures 1 & 2). This is the first 
small mammal trapping project at this study site. This park is a Nature Preserve 
1,914 hectares in size with several large fragments of forest habitat throughout 
the park. Trapping sites were located in a forest fragment along the Tulip Tree 
Trail in the western portion of the park with varying vegetation.   The two 
secondary-growth forest habitat sites were both generally characterized by the 
presence of Ash, Sassafras, Beech, Elm, Walnut, Maple, Tulip Tree, and Oak 
deciduous tree species (Table 1). One obvious difference between the habitats 
was the presence of the conifer tree species Hemlock in one habitat that was not 
present in the other. Therefore, for the remainder of this paper, the habitat area 
lacking hemlock trees will be referred to as the ‘deciduous habitat’ and the other 
that contained hemlocks will be referred to as the ‘conifer habitat’ to distinguish 
between the two habitats. The conifer habitat was anecdotally characterized as 
having less light penetration than the deciduous habitat. The large hemlock trees 
restrict more light from penetrating to the lower levels of the forest which are not 
present in the deciduous habitat. The deciduous habitat was at the edge of the 
forest fragment, and the conifer habitat was positioned in the interior of the 
forest fragment. 
 
Figure 1. General habitat distribution at Clear Creek Metro Park. The forest, fields and meadows, 
and prairie are all identified on the map. Available at 
http://www.metroparks.net/MapClearCreek.aspx. 
 

 

Figure 2: The location of the two different trapping sites. The orange arrow indicates the location of 
the deciduous habitat and the purple arrow indicates the location of the conifer habitat. Both 
trapping locations were located on the Tulip Tree Trail at Clear Creek Metro Park (adapted from 
http://www.metroparks.net/MapClearCreek.aspx). 

 
 
 

Table 1. 
Common Tree Species Noted within Each Habitat at Clear Creek Metro Park 

Tree Species  
Deciduous habitat Conifer habitat 

Ash Ash 
Sassafras Sassafras 

Beech Beech 
Elm Elm 

Walnut Walnut 
Maple Maple 
Tulip Tulip 
Oak Oak 

 Hemlock 

 
Trapping Design 
 Trapping of P. leucopus occurred in September through October 2013. 
Traps were set on six different occasions requiring 12 total trips to set and check 
traps at the study site. A multi-point grid design was established, with traps 
placed 10 meters apart. A total of 16 traps in a 4 x 4 grid were set during each 

 

 



Epistimi 2014 
 

 
Capital University’s Undergraduate Research Journal 

trapping session in each habitat. In accordance with the common practice of 
trapping, Sherman live-traps were used measuring approximately 7.5 x 9 x 23 cm 
and were baited with oatmeal (Cummings & Vessey, 1994). The traps were placed 
accordingly in both habitat types and marked with colored flags for easy retrieval 
of captures (Anderson & Meikle, 2006). Traps were set in late afternoon or early 
evening and then checked for captures the next morning.  
Population Data  

The captured mice were ear-tagged with Monel fingerling fish tags, and 
the tag numbers were recorded (Cummings & Vessey, 1994). Mice that were 
captured possessing ear tags were noted as recaptures. The body mass (g) was 
recorded with a plastic bag and pesola spring scale, and the body and tail length 
(cm) were recorded using a ruler.  Sex of the mice, pelage color (either gray, 
brown, or red) and the presence of wounds were noted. Tail clippings were 
collected for future genetic work. This clipping was limited to five mm or less and 
was taken using a sharp pair of dissection scissors that were disinfected between 
each sample. If there was any bleeding at the tail tip, then cornstarch was applied 
until the bleeding had ceased.  The samples were placed into a 1.5 milliliter 
autoclave tube filled with 1.0 mL of 95% ethanol, then labeled with a permanent 
marker and placed into a Ziploc bag (Anderson & Meikle 2010). All samples were 
labeled accordingly and proper biohazard procedures were followed. Animals 
were handled humanely and ethically following the Institutional Animal Care and 
Use Committee (IACUC) guidelines at Capital University. 
 
Mast 
 Mast collectors were placed randomly throughout the two grids. Eight 
mast collectors were placed in each grid, for a total of 16 collectors. These metal 
contraptions were circular, approximately a meter in diameter and set 
approximately 10 cm off the ground covered in a wire screen with holes large 
enough for the mast to fall through (approximately 5.08 cm in diameter). The 
screen was used to minimize scavenging by granivores at the site, such as mice 
and deer.  Leaves, nutshells, and other debris were cleared and each collector was 
placed over bare ground. These collectors were designed to catch any falling mast 
(e.g., seeds, nuts, pinecones) in Fall 2013 to later be dried, sorted, and then 
weighed. Mast and the collectors were removed after approximately one month 
in mid-November 2013. These data (to be analyzed in Summer 2014) will allow 
future studies to test for correlations between mast production in Fall 2013 
(collected in this study) and relative abundances and population attributes of 
mice in the subsequent year.  
 
 
 

Data Analysis 
 The relative abundance of mice was defined as the total number of 
different mice captured (e.g., the number of mice tagged not including 
recaptures) during the course of this study per 500 trap nights. Hence, this 
number does not include recaptures to ensure that these data were independent. 
A trap night was defined as the number of traps set during the course of the 
entire study subtracted by the number of disturbed ones that could not have 
captured a mouse (lying on its side due to deer or raccoon disturbance the 
following morning, etc.). Based on the relative abundance observed for the 
number of trap nights in this study, the values were standardized by calculating 
the number of captures per 500 trap nights. This calculation is a well-accepted, 
conservative estimate of relative abundance based on effort used by other 
investigators (e.g., Anderson & Meikle, 2006; Cummings & Vessey, 1994). The 
statistical significance of comparing the relative abundance of mice between the 
two habitats was evaluated by performing a Chi-squared test and the 
determination of a p-value at the 0.05 level.  

 Descriptive data for the mice were recorded for each capture. The mean 
and standard deviation of weights (g) and lengths (mm) in each habitat were 
calculated.  The sex ratio was calculated as the ratio of males to females.  Then, 
pelage color was used to estimate age. Adults were defined by the presence of 
brown or reddish brown pelage, subadults were characterized by a transitional 
pelage (e.g., gray and brown), and juveniles had grey pelage (Cummings & Vessey, 
1994). The proportion of juveniles (i.e., individuals with gray pelage) was used to 
compare the age of populations of mice between habitats.  Finally, a recapture 
rate was calculated based on the proportion of mice captured more than once in 
each habitat.  

 
RESULTS 

 For the six different trapping sessions, there were a total of 192 trap 
nights combined for both habitats for the duration of the study. Hence, 192 traps 
were set and checked during the course of this project. Separately, there were 85 
total trap nights (96 minus the 11 disturbed) for the deciduous habitat and 80 
total trap nights (96 minus the 16 disturbed) for the coniferous habitat. The total 
number of different mice captured in both habitats combined was 18. Half as 
many mice were captured in the deciduous habitat (N = 6) than in the conifer 
habitat (N = 12). When considering the habitats separately, and standardizing for 
trap nights, the deciduous habitat had 35.3 captures / 500 trap nights and the 
conifer habitat had 75.0 captures/500 trap nights (Figure 3). Upon calculation of a 
chi-squared value, these capture values (35.3 vs. 75) were statistically significant, 
X

2
 (1) = 14.3, p = .0002. 

 



Epistimi 2014 
 

 
Capital University’s Undergraduate Research Journal 

Figure 3. Relative abundance of mice for 500 trap nights.  

 
 The recapture rates (the proportion of mice captured more than once) 
for each habitat were the same (Table 2).  The sex ratios for the two habitats were 
the same, with twice as many males as females in each (Figure 4).  Based on 
pelage color, the two habitats exhibited an equal percentage of juvenile mice in 
each habitat. One third of the captured mice were grey, while the rest of the mice 
were either red or brown (Figure 5). The mean mass and body length of the mice 
in the two habitats were roughly similar, with the mean being slightly larger for 
both variables for mice in the deciduous forest habitat (Table 2).   
 

Table 2. 
Descriptive Data of Mice in Different Habitats 

  Deciduous  Conifer 

Number of Captures per 500 Trap Nights 35.3 75.0 
Recapture Rate  0.33 0.33 
Sex ratio (# of males : females) 2 : 1 2 : 1 
Mean ± Standard Deviation Body Mass (g) 24.67 ± 3.06 23 ± 2.83 
Mean ± Standard Deviation Body Length (mm) 67.8 ± 6.87 62 ± 9.56 
Proportion of gray juvenile mice 0.33 0.33 

 
 
 
 
 
 
 
 
 
 

Figure 4. The sex ratios of white-footed mice in two different habitats.  

  
 
Figure 5. The distribution of pelage color for the combined habitats. The proportion of gray to 
brown/reddish brown mice was not different between habitats.  

 
 

When making comparisons of the vegetation of each habitat, only 
general observational data were collected. It was apparent that there were only 
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conifer species present in one habitat. In the conifer habitat, there was observably 
less understory present, specifically less multiflora rose (Rosa multiflora) than the 
deciduous habitat. Anecdotally, when mast was collected, ash seeds were the 
only seed type present in the deciduous forest habitat. In the coniferous forest 
habitat, cones and ash seeds were collected. Quantitative data for these results 
will be assessed in future work in Summer 2014.  
 Although not the intent, other small mammals were captured during 
data collection as well. For the duration of the trapping sessions nine voles were 
captured in the deciduous habitat, while none were captured in the conifer 
habitat.  During one trapping session, two mice were found in the same trap. One 
was a small gray mouse and the other was a larger brown mouse which may have 
been protecting the young mouse. During the course of data collection, several 
mice were caught but escaped before an ear tag could be placed on its ear. These 
mice were considered in trap night calculations, sex ratios, and pelage color, but 
not in any other calculation. Some mice seemed to exhibit the presence of a 
parasite (Cuterebra fontinella) commonly referred to as a bot fly. Specifically, bot 
flies were present in four mice captured in the conifer forest. The parasites were 
found in the mouse’s lower abdomen which was recorded when data were 
collected. These parasites increased the body mass of the host mouse.   

   
DISCUSSION  

 The number and relatively abundance of P. leucopus was found to be 
higher in the habitat with conifer trees present. The conifer tree habitat had 
observably less understory present, specifically less multiflora rose (R. multiflora) 
than the deciduous habitat. This is surprising since previous studies suggest P. 
leucopus prefers areas with high structural complexity of the understory, and 
abundant multiflora rose for food and protection from predators (Anderson et. 
al., 2003).  It is possible that additional competitors (e.g., voles for seeds and 
insects) are present in the deciduous habitat, resulting in the lower abundance of 
mice there.  Since almost all population characteristics for each habitat were 
similar except for relative abundance, it suggests that there might be a correlation 
between the relative abundance of mice in a habitat type and fine-scale habitat 
characteristics not collected in this study.  
 Previously, several long-term studies have shown a positive correlation 
between the size of the oak (Quercus spp.) mast crop and the peak white-footed 
mouse population the following year (Vessey & Vessey, 2007). It is now generally 
assumed that the limiting factor for mouse populations is food, especially during 
the winter season when breeding generally does not take place (Vessey & Vessey, 
2007). It has been demonstrated that mast production sets off a chain reaction in 
the forest ecosystem that affect both the functioning and appearance of these 
forest systems (Ostfeld et al., 1996). Specifically, it has been determined that 

acorn mast from oak trees largely controls mouse density (Ostfeld, et al., 1996).  
My study extended the collection of the mast crop to include other seed-
producing secondary growth trees other than oaks.  

In particular, the collection of seeds and nuts included cones if present. 
There have been some studies that focus on coniferous forest habitats in regard 
to mice populations, but none that directly compare habitats with conifers 
present and not present. Models used in other studies to incorporate the 
production of cones by individual species indicated that the survival of white-
footed mice was influenced by net production of cones rather than by any 
particular species of conifer (Wilson et al., 2008). Therefore, future work will likely 
not focus on different types of conifers, but on the difference between habitats in 
the abundances of cones and other seeds.  Unfortunately, cones and other nuts 
were not collected in the year previous to this study, but comparisons with the 
mast collected in this study might yield some interesting possibilities for future 
research. 

Other studies have shown that tree seeds are an integral component of 
the diet of many forest rodents (Lobo et al., 2011). It has been shown that that in 
conifer forests, rodents consume and store significant seeds available to them. It 
is believed that seed consumption is critical to the survival of rodents in the fall 
and winter months when other food sources are limited (Lobo et al., 2011). 
Nutrition plays an important role in food preference. Rodents appear to select 
foods that have high energy and intermediate protein content (Lobo et al., 2011). 
One study suggests that the survival of white-footed mice is influenced by the net 
production of cones (Wilson et al., 2008). The apparent preference for the conifer 
habitat by the white-footed mouse could offer a potential better food supply for 
the mice than the deciduous forest. As mentioned above, the conifer habitat 
could offer a different selection of competitors and predators giving white-footed 
mice a greater relative abundance there. Future directions of research include 
continuing to collect data on population dynamics of mice and mast production at 
this field site, and to possibly establish an additional trapping grid in another 
habitat in the park. 

 Food abundance may be related to the weather conditions found in that 
habitat. Temporal variations have been studied in the past suggesting that 
changes in rainfall could indirectly result in fluctuations in the abundance of P. 
leucopus (Anderson & Meikle, 2006). Long term studies have found evidence of a 
positive relationship between variations in P. leucopus density and monthly 
precipitation. It was hypothesized that the increased precipitation resulted in a 
positive influence on food supply, reproduction, and survival. This relationship 
could indirectly lead to an increase in the survivorship of the population in the 
later summer months.  
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 Bot flies were only found in the conifer forest habitat where mice 
abundances were higher, which is in consistent with the results of other studies 
that found the presence of bot flies to be greater in areas where mouse density 
was greater (Wolf & Batzli, 2001). Although bot fly assessment was not a focus of 
this study, their presence adds to the description of the population characteristics 
of the mice in the different habitats.  Bot flies have not been shown to 
substantially lower the reproductive success of infested mice, however; the 
swelling of the inguinal region caused by multiple bot fly larvae can impair 
movement and affect susceptibility to predation (Wolf & Batzli, 2001).  
Researchers speculated that difference in light penetration could cause 
differences in appearances of the bot fly in mice (Wolf & Batzli, 2001). Bot flies 
were only found in the conifer forest habitat where light penetration was lower. 
This is in disagreement with the results of other studies, which found the 
presence of bot flies to be greater in areas where light penetration was higher 
(Wolf & Batzli, 2001).  To isolate the exact mechanism causing a higher density of 
the parasite in specific habitats will require more research.  
 In both habitats, it was determined that the frequency of capture of male 
mice was twice that of female mice. This could be explained by multiple factors. 
Previous studies have determined that home ranges of male white-footed mice 
are typically larger than the home ranges of females (Klein & Cameron, 2012). If 
this is the case, the increased capture rate of male mice could be due to the fact 
that they are traveling farther, and more males could be visiting the same area if 
their home ranges overlap.  In addition, it has been shown that female mice alter 
their use of space in response to increased availability of resources: the home 
ranges of female mice were smaller when food was supplemented (Klein & 
Cameron, 2012). If the hypothesis is correct that there is a greater abundance of 
mice where resources are more plentiful, then this could explain the apparent 
increase in the capture of male mice. If the females have enough resources to 
have relatively small home ranges, fewer females would be moving about to be 
captured.  
 In addition, it has been shown that female mice were associated with 
different microhabitats from males, particularly microhabitats that include 
vertical cover (Klein & Cameron, 2012). By expanding their space into vertical 
habitats, female mice are able to locate necessary resources by expanding up, not 
out. Due to the fact that this study did not deal with the movement of mice into 
vertical habitats, this explanation for the apparent increase in male abundances 
over female abundances is only speculative.  More research into the differences in 
sex ratios is required.  

Overall, results showed that the population abundances of white-footed 
mice was greater in the conifer habitat. The tree composition between habitats 
appeared to vary, specifically with the presence of conifers in this habitat but not 

the other. The comparison of sex ratios showed a larger number of male mice 
present in both habitats even though sex ratios were the same. Other 
characteristics of the mouse populations in the different habitats were similar. 
Future directions include collecting more extensive field data on the abundance 
and sizes of tree and shrub species in both habitats. Ideally, other investigators 
can continue to collect long term data on population dynamics of mice and mast 
production at this field site, and possibly establish an additional grid in a third 
habitat.  This present study introduced a new study location, and compared 
population characteristics of these very generalist rodents in different 
environments.  
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