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Abstract We measured oxygen consumption of
hedgehogs from Dunedin during normothermy, tor-
por, and arousal from torpor during the winter. Ba-
sal oxygen consumption and minimum thermal
conductance were not significantly different from
expected values for an average mammal of the same
body mass. Torpid oxygen consumption at 5°C was
only 0.5% of resting normothermic oxygen con-
sumption at the same temperature. Oxygen con-
sumption during arousal was not significantly
different to that predicted theoretically or to that re-
corded during resting normothermy over the same
time period. Using previous measures of pre-hibernal
body fat content, we build a simple model showing
the relative energetic implications for a hedgehog of
entering or not entering hibernation, and suggest that,
at low temperatures, body fat stores would be de-
pleted in <1 day and >100 days in non-hibernating
and hibernating hedgehogs, respectively.

Keywords hedgehog; torpor; normothermys;
arousal; hibernation; oxygen consumption; energy
expenditure

INTRODUCTION

European hedgehogs (Erinaceus europaeus) were
introduced into New Zealand in the late 1800s and
early 1900s, primarily as predators of garden pests
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(Brockie 1990). Hedgehogs spread rapidly and can
now be found in exceptionally high densities (much
higher than in Europe) in lowland and coastal farm-
land, though are rare or absent in highland areas and
the south-west of the South Island (Brockie 1990).
Hedgehogs are carnivorous members of the
Insectivora that, except in the mildest of climates,
spend much of the winter in hibernation. Distribu-
tion in New Zealand may be limited by a combina-
tion of high winter mortality in mountainous areas
(winter mortality of juveniles even in relatively mild
climates in the United Kingdom is c. 65%; Brockie
1990) and a lack of suitable dry hibernacula in re-
gions of high rainfall (e.g., Morris 1973).
Hedgehogs are renowned for their ability to use
torpor (a condition in which both body temperature
and metabolic rate are facultatively depressed) as a
mechanism for energy conservation in response to
reduced energy (i.e., food) availability and/or to cold
weather when the energy requirements for ther-
moregulation are excessively high. Torpor in mam-
mals (including hedgehogs) can be divided into two
types: daily torpor and hibernal torpor. Daily torpor
can occur at any time of the year and is a state where
metabolic rate falls to ¢. 30% of the minimum non-
torpid rate, body temperature does not fall below
c. 17°C, and the animal remains torpid for <22 h at
a time (Geiser & Ruf 1995). Hibernal torpor only
occurs in winter and is a state where the animal re-
mains continuously torpid for periods of >22 hata
time, metabolic rate falls to ¢. 5% of the minimum
non-torpid rate, and body temperature falls to within
a few degrees of the ambient (Geiser & Ruf 1995).
Hedgehogs do hibernate (hibernation = one or more
periods of hibernal torpor interspersed with periods
of activity) in New Zealand, but the proportion of
the population hibernating and the length of hiber-
nation appears to vary regionally, probably as a func-
tion of climate (Parkes 1975; Moors 1979; Brockie
1990) and/or regional variation in body condition
(Parkes & Brockie 1977). Whether a hedgehog en-
ters hibernal torpor or not will depend on the rela-
tive costs and benefits of such behaviour. The most
obvious benefit of becoming torpid is a substantial






