
LETTER

When sleep or hide makes the
difference in macroevolution

The article by Liow et al. (1) opens an interesting debate on
the influence of ecological and life-history traits on macro-
evolutionary patterns. These authors attribute the greater du-
ration of small mammals to the evolution of ‘‘sleep-or-hide’’
(SLOH) behaviors as a buffer against environmental changes.
They base their conclusions on a database of extant micro-
mammals that mostly inhabit deciduous forests, cold steppes,
and grasslands from the Paleartic and Neartic biogeographical
realms (see Fig. 1). In doing so, they disregard that mean an-
nual temperatures during the Neogene were significantly
higher (2), with tropical and warm-temperate forests covering
most of Eurasia (3). Whereas many of the living micromam-
mals selected by Liow et al. exhibit some kind of SLOH be-
havior, most of their living counterparts from warmer and
tropical regions do not (4).

Because of their low surface-to-volume ratio, large mam-
mals are not subject to the same physiological constraints as
small mammals. Accordingly, SLOH behaviors such as hiber-
nation are much less likely to evolve in large mammals when
subject to similar climatic hard conditions. SLOH can cer-
tainly evolve for different reasons, such as avoiding predators,
but, even if it largely evolved as a response to Miocene cli-
mate deterioration, the greater preponderance in small mam-
mals does not permit us to conclude that this factor is respon-
sible for their greater duration. To sum up, Liow et al.’s
results remain an important contribution, but their proposed
explanation is seriously flawed by their inappropriate selec-
tion of the extant comparative dataset and an insufficiently
tested ecological hypothesis.
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tònoma de Barcelona, Mòdel ICP (Espina B3 bis parell) Cerdany-
ola del Vallès, E-08193 Barcelona, Spain

1. Liow LH, et al. (2008) Higher origination and extinction rates in larger mammals. Proc
Natl Acad Sci USA 105:6097–6102.

2. Zachos J, Pagani M, Sloan L, Thomas E, Billups K (2001) Trends, rhythms, and aberra-
tions in global climate 65 Ma to present. Science 292:686–693.

3. Kovar-Eder J (2003) Vegetation dynamics in Europe during the Neogene. Deinsea
10:373–392.

4. Gummer DL (2005) Geographic Variation in Torpor Patterns: The Northernmost Prairie
Dogs and Kangaroo Rats (University of Saskatchewan, Saskatoon, Saskatchewan,
Canada).

5. Walter H (1970) Vegetationszonen und Klima (Eugen Ulmer, Stuttgart, Germany).

Author contributions: I.C.-V., D.M.A., M.K., and S.M.-S. wrote the paper.

The authors declare no conflict of interest.

*To whom correspondence should be addressed. E-mail: isaac.casanovas@icp.cat.

© 2008 by The National Academy of Sciences of the USA

Fig. 1. Geographical distribution and climatic zones inhabited by the small
mammal genera considered by Liow et al. (1). (A) number of genera inhabiting
each biogeographical realm. (B) Number of genera inhabiting each of the
climatic zones of Walter (5).
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