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Tracking tubes offer an efficient alternative to live-trapping for studies that require very
large sample sizes. However, it is necessary to know how small mammals change in their
tendency to enter tracking tubes with time. We measured this change in response in a
region of boreal forest in northern Nova Scotia, Canada, in 1994—1998. Over 4 weeks,
small mammals increased in their tendency to enter tubes, with no difference in response
among species. Thus, when designing studies using tracking tubes, one needs to adjust for
differences in duration—one cannot simply calculate a tracks/tube-night measure. We show
how to statistically remove the effect of duration.
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In the last decade, mammalogists have 1990; van Apeldoorn et al. 1993). The pro-

become interested in studying how mam-  portion of tubes with animal tracks (the
mals use space at different spatial scales “track index’’), or the number of tracks per
(e.g., Hanley and Barnard 1999; Jorgensen tube, can then be calculated. A key advan-

and Demarais 1999; Powell 1994; Stapp tage of tracking tubes is that they do not
1997). These studies require many samples need to be checked daily (Mabee 1998).
over large areas. Furthermore, because pop- The sampling period must be chosen
ulation densities change with time, the sam- carefully, however, because both sensitivity
pling should be done in a short period of and precision vary with the proportion of
time. The prime limitation is thus lack of  tybes with tracks. Sampling periods should
efficiency. For example, Jorgensen and De- be neither too short nor too long. A shorter
marais (1999), in a study of habitat selec-  gampling period generally gives a lower
tion of small rodents at 2 spatial scales, ek index, which increases the sensitivity
used 48 trapping grids of 90 traps each for
a total of 4,320 trap sites! This is difficult
to do with traditional time and labor-inten-
sive capture-recapture methods, where it
can take several days to tend 200 live traps.
Density indices, being much easier and fast-
er to use (but less accurate), can allow stud-
ies that are not possible with live trapping.
One such useful density index uses ani-
mal tracks or footprints recorded on paper
placed inside tubes or tunnels (Glennon et
al. 2002; King and Edgar 1977; Merriam

of the index to changes in the underlying
population. For example, if over an x-day
sampling period 10% of the tubes have
tracks, and subsequently the underlying
population doubles, then the track index al-
most doubles. However, if 90% of the tubes
have tracks, then the track index can only
increase minimally (Fig. |, Appendix I). On
the other hand, a longer sampling period
give more tubes with tracks, which increas-
es the relative precision. For example, with
100 tubes, if 10% of the tubes have tracks,
* Correspondent. vnams@nsac.ns.ca then the SE is almost 30% of the mean, but
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F1G. |.—Variation in relative precision and
sensitivity of the track index related to propor-
tion of tubes with tracks. Sensitivity measures
how much the track index changes when the un-
derlying population changes. High values of
both sensitivity and precision are desired—this
occurs at an intermediate proportion of tubes oc-
cupied.

if 90% of the tubes have tracks, then the SE
is only 4% of the mean (Fig. 1). Ideally, a
sampling period should provide an inter-
mediate proportion to balance precision and
sensitivity.

It is difficult to choose an ideal sampling
period because animal densities vary with
habitat, time, and other factors. One possi-
bility is to increase the duration of the sam-
pling period when animal densities are low,
to increase precision, and decrease the du-
ration of the sampling period when densi-
ties are high to increase sensitivity to de-
tecting underlying population changes. To
make these adjustments it is necessary (o
know how animals respond to tracking
tubes with time, so that the track index can
be adjusted to take into account the sam-
pling period.

Animals can respond in several ways to
tracking tubes through time: response can
decrease because they find no reward in us-
ing the tubes; response can increase because
of initial wariness of a new item appearing
in their home range; or response might not
change with time (constant catch per unit
cffort). The latter assumption is made when
adjusting for sampling period by calculating
the numbers of tracks per tube night (or
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FiG. 2.—a) Tracking tubes modilied to protect
the paper from rain, and b) Tracking paper hold-
er made from corrugated cardboard.

when snap trapping, by calculating the
numbers of animals per trap night). This as-
sumption has not been previously tested.
The purpose of our study was to describe
improvements we made on the technique of
trapping tubes, to present results of tests of
the assumption of a constant catch per unit
effort per time, and to show how to use this
information to standardize density indices.

MATERIALS AND METHODS

Tracking tubes—The basic technique in-
volves using some type of tube or tunnel con-
taining paper and a substance to mark the foot-
prints. We refined the techniques first described
by Merriam (1990) for use with small mammals.
We used the same diameter (3.75 cm) plastic
tubes, but to minimize wetting of the paper from
rain, we modified the tubes by extending the
length to 35 ¢m and cutting slits 3 ¢m [rom the
end, just under half-way through the tube (Fig.
2a). Water entering the modified tubes thus runs
along the bottom and out of the slit before going
onto the paper. With these tubes, papers usually
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