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Abstract: Fifteen free-ranging wild boars (Sus scrofa L.) were studied by biotelemetry in Southern France. Five indi-
cators of activity (circadian and ultradian rhythms, polyphasism, total duration of resting and of movements) were
used and their comparison between different categories of animals permitted to describe some ontogenetical diffe-
rences. Infants and juveniles were characterized by an ultradian and a circadian rhythmicity, adults (except bree-
ding females) only by a circadian one. An important number of activity and resting phases (polyphasism) was
observed in young animals and breeding females. Juveniles slept less, moved more and were more diurnal than other
animals. The construction of the sleep-wake rhythm was explained by the combination between external (environ-
mental) and internal perturbations in a self-organizing system.

Keywords: Wild boar, Sus scrofa, Suidae, Biotelemetry, Activity, Rest, Rhythm, Ontogeny, System, Polyphasism.

1. Introduction

Ontogeny means the construction of a young
animal (or human) under the action of both
internal and external factors, such as matura-
tion and experience (Schneirla, 1966;
Gottlieb, 1976; Campan, 1980). Moreover, as
said in the title, we consider the individual as a
system, more precisely a self-organizing system
(Varela, 1989).

Such a system is closed off from its environ-
ment; so this environment doesn’t provide
information but only causes perturbations
whose interpretation is elucidated in the
system (Varela, op. cit.). The new emerging
forms, for example a new organization or a new
behaviour, result from the interactions
between external events considered as pertur-
bations and the internal mechanisms of self-
organization.

In free-ranging wild boars, we first compared
some biotelemetry indicators between infants,
juveniles and adults. This permitted us to
deduce some rules about the construction of
sleep-wake rhythms in this species. The theore-
tical approach of self-organization was then
used to discuss the results

2. Study area

All the data were obtained in three study areas
of Southern France, in the Camargue from
1985 to 1987 and in the Caroux-Espinouse and
Montagne Noire massifs from 1989 to 1991.
The Camargue is a flat area, with a mediterra-
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nean climate; it consists of similar proportions
of croplands and marshes, with very small scat-
tered woods and shrublands (Dardaillon,
1984). The two massifs range from 200 to 1200
m u.s.l. with a mediterranean climate influen-
ced by altitude and exposure; their vegetation
is diverse (holm oak, chestnut, conifer, various
types of heathlands and grasslands; Auvray,
1983; Anonymous, 1979).

3. Material and methods

Fifteen wild boars (Tab. 1) were trapped and
fitted with collars containing a double-stage
transmitter joined to a mercury switch sensiti-
ve to the animal’s head position (Janeau &
Hachet, 1991). The activity was recorded in
real time with a multi-channel biotelemetry
system (Janeau et al., 1987). It permitted
(Janeau et al., 1991) to distinguish between
resting (sleep), activity on site and activity with
movement (these two last items could be
gathered in wake).

To study ontogeny, the animals were classified
(Spitz, 1992) into (i) infants before weaning
(ii) juveniles from 3 to 8 months (iii) sub-adults
from 8 to 24 months and (iv) adults. Females
were divided according to the lapse of time
since birth of the piglets; they were considered
as an independant sample when breeding
infants (Females with infants) or with the adult
males when breeding juveniles or non breeding
(Other adults). Results on infants were derived
from those of mothers (Cousse, 1994) or were
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Table 1: Number of wild boars and biotelemetry sessions for each category of animals. A female could successively

belong to the second and third categories of this table.

Number of
different wild boars

Number of 24-h

biotelemetry sessions

JUVENILES 16
FEMALES
WITH INFANTS 13
OTHER
ADULTS 12
Table 2. Characterization of the activity according to categories of animals.
INFANTS JUVENILES FEMALES OTHER ADULTS
WITH INFANTS
Circadian rthythms ! + +
Ultradian rhythms + + -
Polyphasism + ++ + -
Total duration of resting >50% 43% 49% 50%
Total duration of activity
with movements ? 33% 25% 36%
diurnal nocturnal nocturnal

found in the litterature. Unfortunatly, no data
could be obtained on sub-adults.

Five indicators (Tab. 2) were used to describe
the activity of the wild boars. They were the
subjects of papers which can be consulted for
more precision: circadian and ultradian
rhythms in Cousse et al. (in press), polyphasism
(which was calculated by the number of transi-
tions between resting and activity) in Cousse
and Janeau (1992), total duration of resting
and of movements in Cousse and Janeau (op.
cit.) and Janeau et al. (in press).

4. Results

The presence of a circadian thythm (Tab. 2)
was typical of all studied wild boars (but we
found no bibliographical information for
infants).

On the contrary, the presence of an ultradian
rhythm was characteristic of infants, juveniles
and females with infants (Tab. 2). Empirically,
all the mean ultradian periods obtained appea-
red close to a 3-hour interval for the youngest
animals and to its harmonics (6 hours, 9 hours
and so on) for the oldest animals and for the
females (Cousse et al., op. cit.). In the juveni-
les, the ultradian rhythm disappeared around
the seventh month. In the females, it disappea-
red almost immediately after the weaning of
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the piglets (Cousse et al., op. cit.).

The polyphasism was maximal in young ani-
mals (10 to 30 transitions, Cousse & Janeau,
op. cit.) and in females with infants (5 to 30
transitions); it was correlated to several short
phases of activity on site inserted in long pha-
ses of resting. A progressive decrease of this
parameter was observed in females during the
breeding period. It was minimal (a single
period of resting and a single one of activity)
for adult females out of the breeding period and
for adult males (Cousse & Janeau, op. cit.).

The total duration of resting was the longest in
infants (Dallaire et al. 1974; Kuipers &
Whatson, 1979). After weaning, this duration
tended to decrease like in many other young
ungulates (Richard-Hansen, 1992). Juveniles
slept about fourty percent of the time and the
adults about fifty percent (Janeau et al., in
press).

Duration of movements was low for infants and
for females with infants (Janeau et al., in
press). It was greatest for juveniles and for
adults (about thirty and fourty percent of the
time). Juveniles tended to move during the
day-light while all adults were nocturnal.
Synchronization with sunset existed for juveni-
les, but is was less obvious than in adults; on
average, they began to move one hundred
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minutes before sunset, while the adults began
to move only ten minutes after it (Janeau et al.,
in press).

5. Discussion

For the German biologist Ashoff (1963), biolo-
gical rhythms (circadian and ultradian) are
mainly endogeneous. They can adjust to exter-
nal factors, the Zeitgebers, and then modify
their period or their amplitude; the principal
Zeitgebers are photoperiod (Ashoff, op. cit.),
temperature (Hoffman, 1969), food (Reinberg,
1974) and some social features (Gwinner,
1966). The rhythms are also checked by pace-
makers, or biological clocks (Boulos &
Terman, 1980), which can be considered as
autonomous oscillators (Rusak & Zucker,
1975). For example, a rhythmic function, like
locomotor activity, can result from the actions
of several oscillators, which are coupled or
independant.

The biological clock of the circadian rhythm
comprises off at least two oscillators (Boulos &
Terman, op. cit.); the first one is linked to fee-

0 O T PERNE
TN AT

1: photoperiodic Zeitgeber

2: maternal Zeitgeber

A: suckling and social releasers
B: hormonal modifications

C: non-synchronization

D: maturation

Figure 1. Construction of the individual sleep-wake
thythms.
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ding and anticipates the Zeitgeber. The second
one is linked only to the photoperiod. For
many authors (Hoppenbrouwers & Sterman,
1975; Stone, 1987), the ultradian rhythms
come from the desynchronization of several
physiological parameters of the organism,
among others those linked to the nervous
system. They would arise from the immaturity
of the organism and wouldn’t be subjected to a
Zeitgeber.

After birth, piglets stay around one week in the
nest (Gundlach, 1968) and their total nutritio-
nal dependance creates several correlations
between maternal activities and those of the
young. This maternal periodic feeding compo-
nent must be considered as a precocial
Zeitgeber for the unweaned animal (Fig. 1).
Therefore, the rhythm in piglets would be ini-
tiated by the maternal feeding Zeitgeber when
they stay in the birth place. It would be sup-
planted by the photoperiodism when the ani-
mals begin to leave the nest (Fig. 1). Both fac-
tors would affect the juvenile, a phenomenom
which explains the differences observed
between age classes in their synchronization
with sunset.

According to a systemic point of view, the
rhythms are the emergence of the relations
between the different levels of the organism.
The ultradian rhythms with a fundamental
period of 3 hours observed in the youngest wild
boars (system S2 in Fig. 1) would be the first
expressions of these co-actions just after the
birth. During its development, the animal
would be subjected to a series of disorganisa-
tions and reorganizations. These would explain
the lengthening of the period then the disap-
pearence of the ultradian rhythm. For females
with piglets (S1 in Fig. 1), the addition of
internal hormonal perturbations and of exter-
nal ones, like the presence of piglets and suck-
ling, would cause the emergence of ultradian
thythms (Fig. 1). The disappearance of these
perturbations would result in the single circa-
dian attractor.

6. Conclusion

Systemic explanations permit to understand
the development of an individual (S2) in rela-
tion to its environment which includes of cour-
se the mother (S1). But the ultradian rhythms
permit the coordination between the activities
of the mother and those of the young. Another
systemic point of view is to consider the
mother and the piglet as constitutive elements
of a new system (S3). The ultradian rhythm is
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then an emergence of their reciprocal interac-
tions. However, for the Wild boar, it seems
more judicious to consider that this new system
includes the mother and all the members of the
itter.
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