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Introduction
Adjoining field and forest habitats (field–forest edge)

are common throughout many ecoregions. Generally,
variety and abundance of life are thought to be great-
est in and about edges (Smith and Smith 2012). How-
ever, the intensity, or even presence, of edge effects has
been questioned by many recent studies (reviewed in
Murcia 1995). Although field–forest edges are sites with
the potential for high biodiversity, the increase in such
sites due to habitat fragmentation raises the risk of dele-
terious effects on resident communities (Groom et al.
2006). 
Field–forest edges are interesting sites for studying

aspects of biodiversity and sustainability of small mam-
mal populations. Murcia (1995) and Fagan et al. (1999)
noted the need for investigations in edge habitats. Many
studies of natural history traits require live capture and
examination of individual animals. Choosing an effec-
tive, unbiased trapping method is important for collect-
ing reliable information on populations of small mam-
mals (Risch and Brady (1996). Wilson et al. (1996)
described procedures for measuring and monitoring
biological diversity; however, they did not discuss ori-
entation of live traps in detail. At this time, the signif-
icance of trap orientation to capture success in field-
forest edge habitats is unknown. 
The transition zone between field and forest habitats

often contains thick vegetation, which may be easier to
access from the field side. When sampling for small
mammals with live traps in many field–forest edges,
investigators must decide whether to place the traps
with opening toward the field or the forest. Given that
visibility and accessibility are greater from the field
side, traps are usually approached from this direction to
reduce the time and effort needed to check and rebait
them. The extra effort required to access a trap opening
that faces the forest is worthwhile if capture success
is enhanced but not if it is decreased or insignificant.
Therefore, the purpose of our investigation was to test

the prediction that trap orientation (opening of the trap
facing the field or the forest) has no effect on the like-
lihood of capturing small, non-volant mammals (here-
after, small mammals) in field–forest edge habitat. 

Study Area
The study was conducted at three locations in west-

ern Tennessee: Ames Plantation, Meeman Biological
Station, and Shelby Farms Park (hereafter, Ames,
Meeman, and Shelby Farms, respectively). Ames was
located in Fayette and Hardeman counties (35°6.9'N,
89°12.7'W); Meeman (35°21.7'N, 90°1.1'W) and Shel-
by Farms (35°8.4'N, 89°50.2'W) were in Shelby County.
All locations represented sites with numerous anthro-
pogenic field–forest edge habitats. At Ames, fields were
either currently used for agriculture or were early suc-
cessional habitat. Forests consisted mainly of mature
bottomland hardwoods with some upland hardwood
forests (Baldwin et al. 2005). At Meeman, fields con-
sisted of maintained areas with some early succession-
al habitat, and forests comprised mature upland and bot-
tomland hardwood forests (Carver et al. 2011). Shelby
Farms was the study area with the greatest anthro-
pogenic influence. Fields there were created by current
agricultural practices or were maintained areas or road
edges, and forests comprised upland and bottomland
hardwood forests (Wolcott et al. 2012). Habitats exam-
ined in our investigation represented a mosaic of field–
forest edge types in both rural and urban locations. 

Methods
Trapping
Our trapping protocol consisted of transect-sam-

pling using Sherman live traps (7.5 cm × 9.0 cm ×
23.0 cm; H. B. Sherman Traps, Inc., Tallahassee, Flori-
da) following the method of Jones et al. (1996). Dur-
ing late May and early June 2010, traps were placed
along 54 transects in pairs with one trap facing the
forest and the other oriented toward the field. Each
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transect included 30–40 total traps with pairs of traps
spaced approximately 5 m apart. Trap placement was
fully randomized throughout the study with an even
number of transects having the field-facing trap on the
left-hand side and other transects having the field-
facing trap on the right side. All traps were placed with
the door mechanism free from obstructions to ensure
efficient operation. Traps were baited with rolled oats
and checked daily. 
We conducted sampling for 1–3 nights along each

transect. Number of trap-nights (i.e., one trap set for
one night) was used as a metric to maintain equal com-
parisons between the two trap orientations. Species,
age, and sex of captured animals were determined. Ani-
mals were temporarily marked on the ventral surface
(lightly) with a black or blue sharpie marker (Sanford
LP, Oak Brook, Illinois) and released at the site of
capture. We followed the guidelines for the use of wild
mammals in research suggested by the American Soci-
ety of Mammalogists (Sikes et al. 2011) and the Insti-
tutional Animal Care and Use Committee of the Uni-
versity of Memphis approved our methods (IACUC
Protocol 0673).
Analysis
Logistic regression was used to assess capture suc-

cess based on trap orientation. The dependent variable
was categorized as binary: capture success of a field-
facing trap was coded as 0, and capture success of a
forest-facing trap was coded as 1. The predictor vari-
ables for sex, age, location, and species were coded as
dummy variables (see Sokal and Rohlf 2012). Ages
were categorized as juvenile, sub-adult, or adult (see
Martin et al. 2002). Reference categories were adult
for age, female for sex, Ames for location, and House
Mouse (Mus musculus) for species. Logistic regres-
sions considered possible demographic factors (sex,
age, and species) as well as locale, which could account
for differences in capture success due to trap orienta-
tion. The goodness-of-fit for each logistic regression
was assessed using a likelihood ratio test (Sokal and
Rohlf 2012). All statistical tests were performed in R
version 3.0.2 (R Foundation for Statistical Computing,
Vienna, Austria, 2012).

Results
Sampling effort (orientation of traps equally divid-

ed) was 10216 trap-nights: Ames 1596, Meeman 2280,
Shelby Farms 6340. In total, 408 individual small mam-
mals (191 males, 217 females) were captured a total of
480 times (230 males, 250 females): captures at each
location were Ames 147 (65 males, 82 females); Mee-
man 75 (38 males, 37 females); Shelby Farms 258 (127
males, 131 females). A total of six species were cap-
tured. The White-footed Mouse (Peromyscus leuco-
pus) was captured most often (n = 324; 157 males,
167 females) followed by the Hispid Cotton Rat (Sig-
modon hispidus; n = 80; 33 males, 47 females), the
Woodland Vole (Microtus pinetorum; n = 40; 19 males,

21 females), the North American Deermouse (Per-
omyscus maniculatus; n = 23; 13 males, 10 females),
the House Mouse (n = 9; 6 males, 3 females), and the
Marsh Oryzomys (Oryzomys palustris; n = 4; 2 males,
2 females). 
Likelihood ratio tests conducted for each model

showed that neither demographic factors nor location
significantly increased the likelihood of capture suc-
cess in a particular orientation: sex L = 0.441, df = 1,
P = 0.507; age L = 1.016, df = 1, P = 0.602; species
L = 3.602, df = 1, P = 0.608; location L = 0.362, df = 1,
P = 0.835).

Discussion
Our results support the prediction that trap orienta-

tion does not affect the capture success of small mam-
mals in relation to age, sex, species, or location in field–
forest edge habitat. Rana (1986) and Norton (1987)
showed that small mammals do not use areas random-
ly and that well-placed traps will enhance capture suc-
cess. Capture success for this group of mammals is also
influenced by several factors other than placement (see
Wilson et al. 1996). For example, sampling may vary
among habitat (e.g., Feldhamer et al. 1993; Schnell et
al. 2008). Capture rates are also known to be different
for males and females (Davis and Emlen 1956). Males
often have larger home ranges than females and, thus,
greater exposure to traps. Because of this, males are
often captured more frequently than females resulting
in sex biases in trapped samples (Buskirk and Lindstedt
1989; Poindexter et al. 2013). Our findings suggest that
a sex bias is not present in the successful capture of
individuals at a particular orientation.
Differential capture among species may be related to

population density, with the most abundant species gen-
erally being captured in greatest numbers (see Nichols
1986; Hopkins and Kennedy 2004). As in our inves-
tigation, LaMountain (2007) reported that the White-
footed Mouse was abundant in edge and forest habitats
and the Hispid Cotton Rat was abundant in field habi-
tat in western Tennessee. Other studies have recorded
high densities of White-footed Mouse in edge (e.g.,
Adler and Wilson 1987; Manson et al. 1999) and forest
sites (e.g., Yahner 1992; Wolf and Batzli 2002). Foster
and Gaines (1991) and Brady and Slade (2001) noted
an abundance of Hispid Cotton Rat in field habitats. In
our study, we were able to capture species that are abun-
dant in each of these habitat types. Our findings demon-
strate that there was no significant difference in captures
between the two trap orientations due to species.
Other factors are known to influence the capture of

small mammals. For example, trap type (Sealander and
James 1958; Hansson and Hoffmeyer 1973), type of
bait (Churchfield 1990), moonlight (Price et al. 1984),
chemical odours (Chabreck et al. 1986, Heske 1987),
fire (Christian 1977; Gates and Tanner 1988), and
weather (Gentry et al. 1966; Doucet and Bider 1974).
In addition, Barnett and Dutton (1995) noted the im -
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portance of trap position, spacing, quantity, and dura-
tion in the capture of small mammals. Because orien-
tation of the trap could be a consideration in several
of these untested factors, additional investigations of
trap orientation in relation to trapping methods could
provide new insight into procedures for studying small
mammals in various habitats.
Overall, we found no difference in capture success

due to trap orientation in field–forest edges in relation
to age, sex, species, or location. It appears that the ori-
entation of a trap in field–forest edge habitat makes lit-
tle difference in the capture of small mammals. Given
this finding, we note that orienting trap openings toward
the field will likely minimize the trapping effort asso-
ciated with checking and rebaiting traps. This informa-
tion should be useful in future studies relating to the
challenging tasks of surveying and monitoring popu-
lations of small mammals.
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