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FIGURE 6. Wakefulness (4) and sleep behavior (B) in the bee,
observed during the day and night, respectively. Note the lowered
head position and immobile, drooping antennae in the sleeping bee.
In comparison to wakefulness, bees in the sleep posture have higher
arousal thresholds. Reprinted from Kaiser W: Busy bees need rest,
too: behavioural and electromyographical sleep signs in honeybees. ]

Comp Physiol A 163:565-584, 1988; with permission.
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FIGURE 5. Schematic depicting the effect of position in the
group on unihemispheric sleep in ducks sleeping in a row. Ducks
at the ends of the row perceive greater risk and therefore spend
more time sleeping unihemispherically with one eye open and
show a preference for directing the open eye away from the other
ducks, as if watching for approaching predators. Adapted from
Rattenborg et al: Half-awake to the risk of predation. Nature
397:397-398, 1999; and Rattenborg et al: Facultative control of
avian unihemispheric sleep under the risk of predation. Behav

Brain Res 105:163-172, 1999.
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FIGURE 3. Emperor penguins (dptenodytes forsteri) displaying
the typical avian head postures associated with wakefulness (right)
and sleep (/eft and middle). Reprinted with permission of Grass-
Telefactor, An Astro-Med, Inc. Product Group. ,
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prove in the dolphin, the primitive long-nosed echidna and
Domesticated sleep

A pet cat will stay awake during S the duck-billed platypus, all mammals share the same
i alternating pattern of slow-wave fast-wave sleep.

the day because it is imitating its
human masters. Cats in the wild
hunt at night. The domesticated cat
has swapped rhythms of sleeping and
waking. But even during the day, a
well-fed cat will make the most of long
drawn-out naps, only stirring to walk
over to its cat dish or for grooming.
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Do all animals sleep?

Jerome M. Siegel

Department of Psyehiatry, School of Medicine, University of Californla, Los Angeles and Neuroblology Ressarch (151-A3),
VA-GLAHS, North Hills, CA 91343, USA

Fgure 1L Light slespers: animals that show litle or no sleep d wring migrations, in
the postpartum pericd or throughout their ives. {a] Commerson’s dolphing {b)
boftlsnoes dolphin Tursiops fruncetus; (o} and |d) killer whale Orinus omce being
born; (& bullfrog Rane ceesbemna: () whitecrowned sparrow Jonotrchiz
leucophrps. A catesbeana photo oourtesy of James Handing: Killer whals
phoios courtesy of SsaWordd, San Diego.
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