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Abstract Nocturnal patterns of activity by the New
Zealand long-tailed bat (Chalinolobus tuberculatus)
varied significantly in relation to habitat, season,
time of night, temperature, and invertebrate activity.
Automatic bat detection units recorded 12072 bat
passes containing 593 feeding buzzes during 580
nights of sampling. Overall, 46.3% of passes were
along roads within forest, 42.7% along forest edges,
8.1% in open grassland and 2.9% within forest. Pass
rates averaged 30.8/night (95% confidence interval
(CI) = 23.3-38.4) during spring, 31.7 (CI = 21.3—
42.1) during summer, 6.7 (CI = 4.4-9.0) during au-
tumn and 1.6 (CI=0.2-3.0) during winter. Bats were
active throughout the night in all habitats, but the
patterns of their activity were different in each. Dur-
ing spring and summer a significantly higher propor-
tion of bat passes in edge and open habitats were
recorded in the first 2 h after sunset, and activity then
declined steadily towards dawn. In road habitats
activity peaked in the second hour but was more
consistent during the remaining hours of the night.
Activity in forest did not vary through the night.
Patterns were similar, though less pronounced, in
autumn but in winter there was little activity during
the first three hours after sunset or in the 5 h before
dawn. Analysis of deviance models indicated that
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habitat, season, minimum overnight temperature,
and invertebrate activity contributed to explaining
the activities of bats. Overnight temperature was
more important than invertebrate activity in explain-
ing total bat activity in a night. Invertebrate activity
was more significant than minimum temperature in
the model explaining the amount of foraging activ-
ity per night, inferring that minimum temperature
determines whether bats fly at night, while inverte-
brate activity determines how long bats feed. Tech-
niques for indexing bat activity that are designed to
survey distribution or monitor population trends
should control for temporal variation and tempera-
ture to enable valid comparisons between counts.
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INTRODUCTION

Flexible and opportunistic foraging behaviour has
been recorded in many insectivorous bat species, and
numerous factors can influence habitat use and pat-
terns of activity {(e.g., Fenton & Bell 1979; Barclay
1985; O’Neill & Taylor 1989; Brigham 1991;
Brigham et al. 1992; Grindal et al. 1992; Fenton et
al. 1993). Ecomorphology and echolocation call
structure influence speed and manoeuvrability of
bats, and hence where they can forage effectively
(Aldridge & Rautenbach 1987; Norberg & Rayner
1987; Crome & Richards 1988). Weather conditions
(wind, rainfall, humidity, moonlight), time of year,
metabolic demands, predation pressure, and
interspecific competition influence the times that
bats emerge from their roosts at night, and duration
and patterns of their activity (see reviews in Ekert
1982; Rydell et al. 1996; Hayes 1997; Vaughan et
al. 1997). Factors that are correlated with activity
level differ among studies and may be specific to
area and species (Hayes 1997). However, ambient
temperature and food availability consistently have
profound effects on patterns of activity (e.g.,






