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Breeding emperor penguins (Aptenodytes forsteri) must face the drastic antarctic winter while
fasting. Efficient thermoregulation is therefore ey karameter for surval. Exhaustve investigation
on thermorgulation and thermogenic mechanisms of adult emperor penguins has not yet been
performed despite earlier studies (Pingtet d., 1976; Le Maho et al., 1976). The aim of thieriv
was therefore to study the thermoregulatory function of emperor penguins from the breedirygotolon
Pointe Géologie @rre Adélie, Antarctica). During wintemine females weighing around 30 kg were
caught and used in one-day laboratomestigations at the Dumont d’Urville station. Non emysd
females (because of limited number of males) were used to limit the impact of the study on
reproduction. Energy expenditure arious ambient temperatures ranging from 10 to -40& w
measured by indirect calorimetry in a thermostated chamber and body as well as skin temperatures w
continuously monitored with thermocouples. \®hing activity was assessed by accelerometry
Paameters were recorded and analysed with a computerised acquisition system. Resting metabolic rat
remained constant between 10 and -10°C (thermoneutral zone, TNZ) at 2.04 + Q@5 and
increased linearly from -20°C. At -40°C it was 49% \abthat measured in the TNZ. Lower critical
temperature was -16.4 + 2.8°C. Thermal conductarae M26 W nf°C L. Body temperature (37.2 +
0.2°C) was constantver the range of ambient temperatures used. Skin temperatures (back, abdomen
and flipper) gradually decreased as ambient temperature dropped indicating pergaoa@hstriction
to limit heat losses but were maintained\aba w’C. Skin temperature of the feet remained at the
highest lgel possibly because of postural adjustment. Respiratory quotient was close to 0.7 indicating
a major use of lipids as fuel substrate.\®hng appeared between -20 and -30°C and estimated tremor
activity was increased 2 fold at -40°C. @ving threshold temperature was -24°C indicating the
existence of small capacities for regulatory nowatimg thermogenesis corresponding to +15% of the
resting metabolic rate in the TNZ. Present results therefore indicate that body size and shape as well a
insulatve and metabolic adaptations to cold contitidd to the efficient thermoregulation of adult
emperor penguins.

Le Maho, Y., Delclitte, P., Chatonnet J., 1976. Thermoregulation in fasting emperor penguins under
natural conditions. Am. J. Physiol. 231, 913-922.

Pinshav, B., Fedak, M.A., Battles, D.R., Schmidt-Nielsen K., 1976. Energy expenditure for
thermoregulation in emperor penguins. Am. J. Physiol. 231, 903-912.}

Financially supported by the French Institute for Polar Research, IFRTP

Claude.Duchamp@univ-lyonl.fr

Proceedings of the Australian Physiological and Pharmacological Society http://www.apgs/Broceedings/32(2)Suppl.1/25P



