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ART system

Each outdoor enclosure contained an automated VHF (very high frequency) radio
telemetry (ART) system modified after Kays et al.', consisting of 8 four-element Yagi
antennae (Winkler-Spezialantennen, Germany), set up in 4 pairs (one pair per enclosure
corner) with standardised within pair distance and angle, and connected to an automatic 8
channel receiving unit (ARU; Sparrow systems, USA), which was programmed to
repeatedly log the signal strength of a transmitter frequency at each antenna sequentially.
We converted the distribution of signal strengths into bearings from each corner, that were
used to triangulate the location of each transmitter (i.e. female) at set logging intervals
(every 3 + 0.2 minutes). Based on the locations, space use parameters of females (total
area visited, ratio of locations within the scent trail, distance from the nest; see statistics)
were calculated using the R Package adehabitat 2. Variations in signal strengths within
sequentially logged signals of one frequency on the same antenna were further used to
derive the activity status of a female. A higher variation indicates a greater change in
transmitter location or transmitter position relative to the static, receiving antennae. A
female was defined to be active at a logging interval when the sum of the variation among
signal strengths of subsequent signals across all logged antenna channels was above a
threshold level (where + 25 % of all positions were active, based on minimum natural
activity levels in bank voles?®). Further, preliminary analysis revealed, that threshold levels
between 15%-40% of logging intervals considered active revealed the same temporal
distribution of activity peaks over the day*. However, with this method we were not able to
compare the overall activity levels among treatments but the distribution of activity over the
observation interval. Signal variation can also be produced while the female is moving
inside the nest, and an immobile female outside the nest can produce a signal classified
as inactive. Therefore, activity determined through VHF telemetry is not congruent to nest
presence and absence.

Location estimates had a median deviation of 8.5m (based on true vs. triangulated position
of beacons), and a consistency of + 3.4m of repeated virtual locations from an immobile
transmitter. Note that for animals located at the ground, location accuracy is strongly
affected by contours of the soil surface, but these differences should not affect the
analyses as each female performed all treatments at the same location (repeated
measures). Moreover, during the conversion of signal strengths to bearings, sequentially
logged signals were smoothed, allowing for further improvement of accuracy of final
locations.
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