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Continuous activity in cetaceans after birth

The exceptional wakefulness of newborn whales and dolphins has no ill-effect on their development.

All mammals previously studied take maximal
rest or sleep after birth, with the amount gradu-
ally decreasing as they grow to adulthood"?, and
adult fruitflies and rats die if they are forcibly
deprived of sleep™. It has therefore been
assumed that sleep is necessary for develop-
ment and serves a vital function in adults. But
we show here that, unlike terrestrial mammals,
killer-whale and bottlenose-dolphin neonates
and their mothers show little or no typical sleep
behaviour for the first postpartum month,
avoiding obstacles and remaining mobile for 24
hours a day. We find that neonates and their
mothers gradually increase the amount of time
they spend resting to normal adult levels over
a period of several months, but never exceed
these levels. Our findings indicate either that
sleep behaviour may not have the developmen-
tal and life-sustaining functions attributed to
it, or that alternative mechanisms may have
evolved in cetaceans.

Two adult female killer whales (Orcinus
orca) and their calves were observed for
5 months after birth (for methods, see supple-
mentary information). Adult orcas normally
show distinct periods of immobility, which
occupy 5-8 hours a day under baseline condi-
tions, while floating at the surface or lying on
the bottom of pools. Figure 1a shows the sup-
pression of typical rest behaviour in the mother
for several months after birth and even less rest
behaviour in the newborn over this period.
The calves always rested less than their moth-
ers and less than other adults (Fig. 1a), unlike
all other mammals that have been studied. (For
video, see supplementary information.)

We assayed blood concentrations of the hor-
mone cortisol in three killer-whale mothers at
3-5 weeks postpartum, and found no signifi-
cant increase above the values recorded in
these same animals when pregnant (pregnant:
n=3,2.6*0.6ngml™ ', range 0.9-7.4 ngml ™%
postpartum: n=3, 3.5+0.4 ng ml~', range
2.8-4.1ngm™"). This indicates that stress was
not responsible for the postpartum decrease in
sleep behaviour.

Four dolphins (Tursiops truncatus) and their
calves were also observed after birth and
showed a similar pattern of sleep behaviour
(Fig. 1b). Neither mothers nor calves rested at
the surface during the first postpartum month,
but time spent resting then gradually increased
towards that spent by normal adults. As in the
case of the killer whales, the neonates always
showed less rest behaviour than the mothers.
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Figure 1| Duration of rest behaviour in whales and
dolphins. a, b, Time spent by killer whales
floating at the surface and lying on the bottom of
the pool (a) and by bottlenose dolphins floating
at the surface (b). The data represent percentages
of the night, the main sleep period in captive
cetaceans. Data for one non-pregnant orca female
and one adult male are the averages (with s.e.m.)
of 12 nights'’. All other killer-whale, dolphin

and calf data are averages over two consecutive
nights. Red, mothers; yellow, calves; blues, adult
females without calves; green, adult males.

Administration of cortisol to an adult male
and to an adult female dolphin (0.4-0.8 mg per
kg, twice a day) and administration of oxytocin
— a hormone that increases with parturition
and lactation — to another adult female dol-
phin (0.1 mg per kg, twice a day) produced
non-significant increases or no change in the
amount of sleep (results not shown).

When the dolphin and killer-whale neo-
nates surfaced to breathe at intervals of 3-30's,
the mother typically continued swimming,
forcing the neonate to track her movements
and catch up. The non-circular shapes of all
but one of the pools housing the dolphins and
killer whales, the tendency of the animals
to stay within 1-3 m of the walls, and the
presence of other animals in the pool (often
swimming in opposite directions), as well as
frequent breathing in the neonate, all necessi-
tated much turning and surfacing by the
postpartum cetaceans. These activities are
incompatible with sustained periods of sleep.

We have previously reported that unihemi-
spheric slow waves in the brains of dolphins
and beluga whales (Delphinapterus leucas) are
invariably linked to closure of the contralateral
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eye>*. We found that unilateral or bilateral eye
closure was almost never (for less than 0.4% of
24h) observed in dolphin mothers during the
first 2 months postpartum. The calves showed
unilateral eye closure rarely (for less than 1.5%
of the time) at less than 1 month of age. This
amount increased to 16% of the time at
3 months, with the open eye nearly always
(95-99% of the time) being directed towards
the mother.

We conclude that, although brief periods of
slow-wave activity may have occurred, they
would have been few; in the calves, they could
not have exceeded 30 s before 1 month post-
partum. This is surprising as interrupted sleep
in humans and rats is known to be largely
non-restorative’’.

The ability to remain active and responsive
after birth has several advantages for newborn
cetaceans. Motor activity reduces predation
and helps to maintain body temperature until
their body mass has increased and insulating
blubber develops. Surfacing for respiration
occurs at shorter intervals in neonates com-
pared with adults and disrupts sleep. The
growth of the brain and body and correlated
behavioural development in these cetaceans
progresses with minimal resting behaviour,
in contrast to the pattern seen so far in other
animals, from flies’ to mammals’.
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