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We surveyed 127 published small-mammal trapping studies (of either Peromyscus maniculatus or Clethrionomys gapperi)
to assess the range of sizes used in the design of trap arrays. The distribution of trap spacings was bimodal, with peaks at
10 and 15 m. The mean extent of trapping arrays was 1.8 ha for grids and 358 m for transects. Only seven manuscripts
mentioned prebaiting. The results suggest that many small-mammal studies are designed in a similar way, at small spatial
scales. Larger-scale patterns and processes may occur undetected without larger-scale sampling designs. We present and
discuss some recent examples from the literature.
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Ecological research has often been carried out
over a narrow range of relatively small spatial scales
(Kareiva and Anderson 1989; Brown and Rough-
garden 1990). This broad observation also may apply
to small-mammal research. One consequence of
working at small spatial scales is that larger-scale
patterns and processes can be overlooked or misin-
terpreted (Wiens et al. 1993). For example, Wegner
and Merriam (1990) showed that White-footed Mice,
Peromyscus leucopus, use agricultural fields adja-
cent to forest fragments; a phenomenon that could
have been overlooked without considering landscape
context. Empirical small-mammal field studies com-
monly employ grid or transect arrays of traps, the
design of which often establishes the spatial scale of
the study. We surveyed the literature to assess the
range of trapping array sizes, and thus spatial scales,
used in small-mammal research.

Methods

We surveyed 127 studies published in five jour-
nals (American Midland Naturalist, The Canadian
Field-Naturalist, Canadian Journal of Zoology,
Ecology, and Journal of Mammalogy) between 1960
and 1998. We selected only field-based studies of
two common species: the Red-backed Vole,
Clethrionomys gapperi, and the Deer Mouse, Pero-
myscus maniculatus. From each published manu-
script, we tabulated information on trap spacing, spa-
tial extent of grid or transect, total trap nights of the
study, length of trapping period, length of prebait
seriod, and the number of grid or transect replicates.
Replication was a difficult issue to evaluate as
authors often did not clearly discuss assumptions
about the spatial independence of sampling sites.

Grids or transects were assumed to be replicated if
multiple sites were sampled within a single study,
whether or not these sites were truly independent in
the statistical sense. This included the few studies
where large-scale questions were addressed by the
spatially-explicit juxtaposition of small replicates
(e.g., Morris 1996). Areal units were converted to ha
and length was converted to m. Some authors pub-
lished multiple manuscripts from one field study,
and in these cases we only included one sample.
When multiple designs (e.g., transect and grid) were
used in one study they were considered as separate
samples. We carried out an exploratory analysis of
the tabulated data.

Results and Discussion

The majority of studies in our survey (N = 80;
Table 1) employed trapping grids rather than tran-
sects. The mean extent of the grids was 1.8 ha while
the mean extent of transects was 358 m (Figure 1;
Table 1). More than 50% of transects were < 300 m,
and more than 50% of grids were 1ha or smaller
(Figure 1).

Although the mean trap spacing was 14 m, the dis-
tribution of spacings was bimodal, with peaks at 10
and 15 m (Figure 2; Table 1). The convention of using
10- or 15-m trap spacing seems to be based in part on
papers by Burt (1940), Calhoun (1948), Kikkawa
(1964) and Smith et al. (1975). Calhoun (1948) pre-
sented a standardized protocol for the “North
American Census of Small Mammals”, which used
trap stations spaced 20, 50, or 100 ft apart. Note that
50 ft is approximately 15 m. Kikkawa (1964) suggest-
ed a 10-m spacing in a deciduous woodland, while
Smith et al. (1975) indicated that 15 m is a good
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TABLE 1. Descriptive statistics of small-mammal trapping designs published between 1960 and 1998 in five journals*.
Variable N Mean Median SE Min Max
Trap spacing (m) 114 14 15 0.6 2 45
Extent (grid; ha) 80 1.8 1.0 0.3 <0.1 18
Extent (transect; m) 30 358 294 55.3 16 1309
Number of replicates 116 24 6 4.6 1 429
Length of trapping period (# nights) 68 4 3 0.3 2 14
Length of prebait period (# nights) 121 0.1 0.0 <0.1 0 5
Total trap nights 112 11238 5346 1403 154 90000

*Field studies of Peromyscus maniculatus and/or Clethrionomys gapperi published in American Midland Naturalist,
Canadian Field-Naturalist, Canadian Journal of Zoology, Ecology, or Journal of Mammalogy.

compromise distance for studying a range of species.
However, we agree with Tew et al. (1994) that there
should be no a priori standard distance between traps.
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Figure 1. Spatial extent of trapping arrays used in studies of
Clethrionomys gapperi and/or Peromyscus manicu-
latus published in five journals (American Midland
Naturalist, Canadian Field-Naturalist, Canadian
Journal of Zoology, Ecology, and Journal of Mam-
malogy) between 1960 and 1998.

The selection of a trap spacing should be based on the
question of interest and on the site-specific biology of
the study species. For example, a spacing might be
selected so that each individual has a trap within its
home range. This is balanced against the extent of the
trapping design and the number of traps logistically
feasible. In practice, the extent of the trapping unit
(grid or transect) and the spacing of traps are chosen
as a compromise between wanting a large area cov-
ered in traps and wanting adequate coverage of that
area. For example, Tew et al. (1994) demonstrated
that a 10-ha grid with a 24-m spacing was an efficient
way to sample a low density, widely dispersed Wood
Mouse (Apodemus sylvaticus) population.

We were surprised at how rarely prebaiting has
been practised by small-mammal researchers. Only 7
of 127 studies indicated that traps were prebaited.
Other authors either did not mention prebaiting or
specifically indicated that it did not take place.
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Figure 2. Trap spacing used in studies of Clethrionomys
gapperi and/or Peromyscus maniculatus published
in five journals (American Midland Naturalist, Can-
adian Field-Naturalist, Canadian Journal of Zool-
ogy, Ecology, and Journal of Mammalogy) between
1960 and 1998.
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Chitty and Kempson (1949) suggested that prebait-
ing could be an important method for avoiding the
“new object reaction” by rodents. Though there is
limited evidence that more animals can be captured
during a given trapping period by employing this
technique (Chitty and Kempson 1949) it seems that
prebaiting is not widely used, or at least not widely
reported, in small-mammal studies.

Our survey revealed that between 1960 and 1998
most empirical studies of C. gapperi or P. manicula-
tus used similar, small-scale designs. Trapping grids
were mostly <2 ha in extent (or transects < 500 m),
and traps were spaced 10- or 15-m apart. Replicate
trapping grids often were used (mean number of
replicates = 24.0; median = 6; Table 1). These repli-
cates usually were considered to be spatially inde-
pendent and were used to generate variance esti-
mates. It is apparent that few of the studies in our
review have been designed to address questions
about large-scale spatial processes. There is, howev-
er, a need for such questions since we cannot assume
that population processes are restricted to small
areas.

This last point has been empirically demonstrated
in recent years, by the few studies that have been
designed to look at large-scale spatial processes in
small-mammal populations. For example, Morris
(1992) and Knight and Morris (1996) have used the
spatially-explicit juxtaposition of small, replicate
trapping grids to measure density-dependent habitat
selection. This approach is different from many oth-
ers in that the replicate grids are not considered as
independent samples. Rather, their juxtaposition in
space is used to measure spatial processes. Bowman
et al. (2001a,b) also used explicitly juxtaposed repli-
cates. They have demonstrated dynamic temporal
and spatial structure in Clethrionomys and Peromy-
scus populations over a spatial scale that corresponds
to dispersal distance and they have hypothesized that
winter extinctions and spring recolonizations play an
important role in the spatial dynamics of these popu-
lations. Finally, a number of authors have used very
large, spatially-explicit grid or transect designs to
measure regional synchrony in small-mammal popu-
lation dynamics (e.g., Steen et al. 1996; Bjornstad et
al. 1999; Mackinnon et al. 2001).

A common feature of these recent studies is that
they use sampling designs that measure space over
relatively large areas as a surrogate for spatial popu-
lation processes. This is either done by using a sys-
tematic design that controls the distance between
replicates (e.g., Morris 1992) or by varying the spa-
tial extent of environmental samples taken around
replicates (e.g., calculating landscape metrics over
buffers of varying radii; Bowman et al. 2001c). A
major challenge currently facing small-mammal
ecologists is to link these relatively large-scale pro-
cesses with the kind of well-studied, local popula-
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tion dynamics that have long been sampled using
the traditional methods described in our literature
review.
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