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The reduction of energy metabolism during torpor in endotherms may occur
through two mechanisms, as the result of change in temperature (Q10) or an
active inhibition of metabolism. We monitored body temperatures (Tb) and
oxygen consumption (VO2) of individual yellow-bellied marmots via telemetry in a
flow through O2 monitoring system for a full torpor bout during the hibernation
season. Q10 changed with decreasing VO2 between normothermia and torpor
averaging 3.65 (SD=1.22, n=6) for marmots monitored at an ambient temperature
of 10oC, and 4.02 (SD=1.08, n=3) for marmots housed at 6oC. When calculated at
ten degree intervals, the values for Q10 varied greatly from the values found
between normothermia and torpor. 

Between the temperatures 35oC and 25oC, Q10 averaged 3.7 (SD=1.02, n=6) for
marmots housed at 10oC, and 16.09 for marmots housed at 6oC. In contrast,
when calculated between 25oC and 15oC, Q10 was 6.19 (SD=6.08, n=6) for
marmots housed at 10oC and 1.88 (SD=1.31, n=3) for marmots housed at 6oC.
Thus, marmots housed at 10oC greatly reduced their metabolic rate during the
early phase of entrance into torpor. While, marmots housed at 6oC, greatly
reduced metabolic rate during later stages of entrance into torpor when Tb was
much lower. The large range of Q10 from normothermia to torpor suggests that
metabolic rate is being actively suppressed at different times in the cycle and that
change in the metabolic rate is a result of a combination between Q10 effects and
active down regulation of metabolism by the hibernating marmot. We propose
that these marmots reduce metabolic rate for short periods of time to decrease Tb
faster than with Q10 effects alone. 






