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ABSTRACT

Compared to the paucity of visual, olfactory and tactile
sighals, acoustic communication is the most important and
widely used means of information transfer in Procavia ca=
pensis. The dassie's sound repertoire consists of 21 vo-
cal, and four nonvocal, sounds. The vocal sounds form a
continuum while the nonvocal sounds are discrete. All the
sounds appear in more than one situation type although
some are more characteristic of one type of situation than
another. Elicitation and the type of sound emitted depend
on the degree of interest attached to a spimulus and the
level of excitement experienced by the animal. The social
behaviour of dassies points to a mode of life adapted ts
cope with the limitations imposed on them by some morpho-
logical and physiological features as well as environmen-
tal and ecological conditions prevailing in their habi-
tat. It is concluded that poor thermoregulation, diminish-
ed size and crevice dwelling probably were the main selec-
tive forces in operation during the evolution of the hyra-
coids, which might have led to the particular behaviour

patterns present in Procavia capensis.
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Many authors (e.g. Coe 1962; Kingdon 1971) noted that, in
the wild, dassies urinate and defaecate in a specific site.
As this is also the case in captive dassies the latrine box
was supplied to facilitate cleaning of the enclosure. The
bottom of the box was covered with a thin layer of wet sand
and some fresh dassie droppings strewn on top. The wetting
of the sand stemmed from personal observations which indi-
cated that, if given a choice, dassies would always prefer
to perch on an elevation or protrusion of the ground next
to a damp spot while defaecating.

The sleeping box (Fig. 3) consisted of two chambers,
measuring 52,5 cm by 47,5 cm by 100 cm and 52,5 cm by 95 cm
by 100 cm respectively, each with a separate entrance. The
latter chamber was subdivided by means of an incomplete
partition. The whole box was raised 81,5 cm above-the floor
and placed against a window from which the panes had been
removed and replaced with hardboard. Observations and record-
ings inside the box were made from an adjoining room through
holes in the hardboard. Three 60W red bulbs provided illu-
mination. The roof of the chambers formed a 20° angle with
the base and consisted of two hinged lids so that the |
chambers could be cleaned and the dassies handled when
necessary. '

The dassies were supplied every day with dry lucerne hay

in the late afternoon and with fresh vegetables such as
carrots, pumpkin and lettuce once or twice a week. Fresh
shoots and green leaves of the poplar tree were also exten-
sively utilized.



Figure 2: Diagram of enclosure (not drawn to scale) where
captive rock dassies (Procavia capensis) were housed be-

tween October 1972 and March 1974 in the Zoology Department,
University of Pretoria.
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Figure 3: Diagram of the sleeping box used by the captive

rock dassies (Procavia capensis) in the Zoology Department,

University of Pretoria.
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as an essential ingredient oxr byproduct of motivation and
drive. An animal has to be motivated to show an active in-
terest in a certain stimulus and the degree of interest
(and consequently the level of excitement experienced) wiil
depend on the general motivational state of the animal at
the time. The definition of excitement, as given above,
however provides the observer with a workable parameter
against which a behaviour pattern can be judged in order

to establish the degree of motivation or drive involved.

The following terms and definitions used in the description
of the sounds of the rock dassie are quoted from several
authors as indicated below. Arrangement of the terms attempts
to be such that any term needed to explain subsegquent ones

is placed first. For this reason authors are not quoted
chronologically. Self-explanatory terms used in the text are
not described here. Figure 4 presents an idealized illustra-
tion of some of the terms described below in the form of
stylized sonograms.

Bondesen and Davis (1966)

"Rhythm : A repetition of groups of sounds at
regular intervals"

"Succession : repﬁfition of units"

"Frequency : The number of vibrations or cycles in a

unit of time (expressed in cycles per
sec: cps or Hz)"

"Noise : Sound without definite organisation of
frequencies" (This has been termed "non-
tonal sound" by Struhsaker (1967)).

"Pitch

"

the subjective interpretation of fre-

quency, but it is sometimes partly de-
pendent upon the intensity of the sound
as well as the frequency: (That is two
sounds of the same frequency but of
different intensity may be said to have
a different pitch)"












Figure 4: Stylized sonograms to illustrate some of the
terms used in the text for description of the physical

characteristics of P. capensis sounds.
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Physical charactersitics of the sounds

Grunt: At low amplitude it is a long drawn-out noise cha-

racterised by fry (i.e. composed of varying number of clicks
showing rhythm) and with peak frequencies not exceeding

2,0 kHz (Fig. 5A). There is a tendency for retardation in
the tempo of click succession towards the end of the sqund.
It may also be given in association with whistles (Fig. 5B}.
At high amplitude it is a short, forced noise of 0,25 sec
duration. Fry is absent aﬁd major energy is distributed
around 2,5 kHz, 4,25 kHz and 6,0 kHz (Fig. 5C). There is a
tendency towards expression as a mixed unit but the tonal
component is lar§ely obscured by the noise. Since the mouth
remains closed during production of the grunt, the sound is
filtered which causes the main structural differences be-

tween the grunt and the growl.

Growl: Basically the same as the grunt, but since the mouth
is open during production of this sound and therefore act-
ing as an open-ended resonating chamber, some differences

can be noted. Fry is present with a faster succession of

the clicks which do not show retardation of tempo towards

the end of the unit. Peak frequencies may reach above 8,0 kHz.
The growl is a noise with no tendency towards a mixed unit

(Fig. 6A) although it often forms part of a compound unit.

Snarl: A high amplitude extension of the growl. It compfises
a broad frequency band noise of short duration (0,1 - 0,2 sec),

usually rapidly repeated to form a phrase (Fig. 6B).

Spit: The spit or infant snarl is also a broad frequency

band noise where fry may sometimes be recognised, but more
often than not it forms a single blended unit of 0,12 sec

duration which is rapidly repeated once or twice to form a
phrase (Fig. 6C).












Figure 5: Spectrographic representation of P. capensis
sounds. A. Low amplitude grunt. B. Whistle-grunt.
C. High amplitude grunt.
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Wail: At low amplitude this relatively long (1,0 - 1,5 sec)
complex tonal sound has a fundamental at 0,1 - 0,5 kHz with
overtones reaching 7,0 kHz and harmonics reaching 5,0 kHz.
Apart from the slight drop in pitch at the beginning it de-
monstrates a characteristic stability in pitch (Fig. 7A).
It is usually repeated at 1 - 2 sec intervals. (The medium
amplitude wail is shorter (0,5 - 0,6 sec) and the evenness
of the respective frequency bands tend to become distorted
_by fry and unorganised noise. The sound is slightly higher
pitched with the fundamental tone at 1,0 kHz (Fig. 7B).
(High pitched variations show the fundamental also at 1,0
kHz but with two harmonics at 3,7 kHz and 6,5 kHz respec-
tively, and a number of overtones distorted through noise
(Fig. 7C).

A wail-like "weeping" sound was recently brought to my at-
tention by F.F. Kolbe (in litt.). It is a soft nasal wail
expressed as a complex tonal sound of low pitch. Each unit
has a duration of 0,2 - 0,45 sec and consists of a funda-
mental at 1,0 kHz and two to four harmonics which show a
decrease in amplitude with increase in frequency from the
fundamental to the highest harmonic (Fig. 8A). It may be

repeated up to three times at 0,2 - 0,25 sec intervals.

Wail-bark: Constitutes a 0,4 sec mixed unit where the tonal
component is largely obscured by noise during the first half
of the sound, probably as a result of the sudden expiratory
movement. The tonal part lies between 1,0 and 7,0 kHz but
the noise part reaches above 8,0 kHz (Fig. 8B).

Yelp: The yelp or juvenile wail is a complex tonal sound
with a tendency towards a mixed unit. The fundamental tone
lies around 3,0 kHz and the overtoneé, which appear as
arched bands showing a gradual rise and fall in pitch, reach
up to 15,0 kHz. 2 soft harmonic squeak usually terminates
the sound (Figs. 9A and 9B).












Figure 7: Spectrographic representation of P. capensis
sounds. A. Low amplitude wail. B. Medium amplitude
wail. C. High pitched variation of medium amplitude

wail.
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Rasp: The rasp or juvenile wail-bark has a duration of
0,3 - 0,35 sec. It is a broad spectrum mixed unit with the
noise part dominating. The tonal component has a fundamen-
tal at 0,5 kHz and high amplitudé overtones at 2,0 kHz,
4,0 kHz, 9,5 kHz and 11,5 kHz respectively. Fry, occurring
towards the end of the unit, is noticeable only when the
taperecorded sound is reproduced at half the natural speed
(Figs. 9A and 9B)..

Hiccup and cough: The hiccup is a phrase composed of two

units, each 0,1 - 0,12 sec long and with an inter—-unit in-
terval ¢f 0,6 - 0,65 sec. The whole phrase may be regarded
as a compound unit with a narrow noise band introducing the
first unit and terminating the second unit. To some extent
the tonal component resembles a squeak (see below and Fig.
11A) separated into two halves. Overtones in the first

unit show a rise in frequency and the opposite in the second
unit. Peak tonal frequencies lie below 8,0 kHz (Fig. 9C).
The first unit may sometimes be given without being follow-

ed by the second unit. In this case it is termed a cough.

Hoarse moan: A 0,3 - 0,4 sec mixed unit with the tonal

component dominating in the lower frequencies. Noise is
present in the form of ill-represented fry. The fundamental
frequency of the tonal component lies at 0,5 - 0,75 kHz fol-
lowed by at least two overtones between 1,0 and 2,0 kHz
respectively. In the noise part two or three major energy
concentration bands are present between 5,0 and 7,0 kHz.

If repeated, it is usually at 0,9 - 1,0 sec intervals

(Fig. 10A). ‘

Coo: A 0,5 sec complex tonal sound with at least one clear
harmonic and three to five overtones. The fundamental lies

at 0,75 kHz and shows very little change in pitch (Fig. 10B).






Figure 9: Spectrographic representation of P. capensis
sounds. A. Yelp (first unit) and rasp (second unit),
respectively given by two different juvenile dassies.

B. The same as A but spectrographically reproduced at half
the recorded speed. C. Hiccup. First unit termed a

cough since it may be given without being followed by the

second unit.
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Whine: A more intense form of the coo (i.e. showing a
higher amplitude) rising in pitch towards the end of the
sound. The fundamental tone frequency rises from 1,0 kHz
to 2,0 kHz and is 0,65 sec long. The highest overtone
reaches over 8,0 kHz (Fig 10C).

Squeak: The squeak is a complex tone of approximately

0,2 sec duration. The fundamental tone lies at 0,23 kHz
with several harmonics (the number depending on the ampli-
tude of the sound) above it. It furthermore shows an abrupt
rise and fall in pitch, giving the impression of a complete
glissando (Fig. 11A).

Yap: The yap is a mixed unit with the tonal part super-
imposed on a "spit-like" noise. This sound lasts 0,3 sec
with the harmonic structure slightly blurred and sometimes
totally obscured by noise. It is given at medium amplitude
(Fig. 11B). The yap is sometimes given in combination

with other sounds, e.q. preceded by a spit and followed by
a two syllable squeak showing an intersyllabic inspiratory
interruption (Fig. 11C).

Sharp bark: This sound is a noise of 0,6 sec duration and

with major energy concentrations around 1,5 kHz, 3,0 kHz,
4,5 kHz and 7,5 kHz. The distribution of these concentra-
tions suggests a harmonic structure which indicate the
possibility of the sharp bark being a mixed unit with noise
dominating the sound (Fig. 12A). The sharp bark is seldom
repeated by the same animal, but if so, it never forms a
phrase. '

Repetitious bark: This comprises a phrase composed of two
or three noise units, the first of which is always longer

than the Succeeding units. The first unit may rarely be
given as a single discrete bark. Even if this happens, it












Figure 10: Spectrographic representation of P. capensis

sounds. A. Hoarse moan. B. Coo. . C. Whine.
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is repeated together with phrases to form a cycle which may
stretch over several hours. In a phraée of three units, the
first unit is approximately 0,45 sec long, and the second
and third units each 0,2 - 0,3 sec. The interval between
the first and second units is usually shorter (0,15 sec)
than the interval between the second and third units (0,2
sec). In total the phrase lasts for approximately 1,4 sec
and an interval of 1 - 2 sec between phrases in a cycle is
usual. In all the units major energy is concentrated around
1,25 kHz, 2,5 kHz and 4,0 kHz, which is suggestive of a
mixed unit as indicated by a possibly obscured harmonic
structure. The 2,5 kHz energy concentration band (the most
prominent) is often seen as a narrow noise band introducing
the first unit, linking all three units and terminating

the last unit (Fig. 12B).

Squeal: This sound is closely related to the whistle (see
below) and shows wide variation in structure. The typical
squeal is a 0,2 sec complex tonal sound with the fundamen-
tal tone rising and falling sharply between 0,75 kHz and
4,0 kHz. Two or more clearly defined overtones may be
recognised with the peak frequency around 7,0 kHz (Fig.
13A (i)). At high amplitude the fundamental peak rises to
6,5 kHz and the peak frequency of the highest overtone
stretches well above 8,0 kHz (Fig. 13A (ii)). The squeal
is often given in associatién with grunts and growls to
form compound units (Fig. 13A (iii)).

Whistle and whistle chirrup: The whistle may either be

expressed as a simple tone or as a complex tone. It is

6,1 - 0,15 sec long and is characterised by its swift fluc-
tuation in pitch, the fundamental tone ranging between

1,2 kHz and 7,0 kHz (Fig. 13B). The whistle may be given

as a single sound or be repeated (usually the latter) at

0,1 sec intervals to form a phrase of varying length, i.e.






Figure 12: Spectrographic representation of P. capensis

sounds. A. Sharp bark. B. Repetitious bark.
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the whistle chirrup (Fig. 13C). At low amplitude there is a
considerable drop in pitch with the fundamental tone form-
ing an asymmetrical arch between 1,0 kHz and 3,0 kHz. One
or two poorly defined overtones, around 2,0 kHz and 5,5 kHz
respectively, may be recognised. Each unit in the whistle
chirrup is approximately 0,2 sec long and spaced from the

next unit by a 0,15 - 0,2 sec interval (Fig. 14A).

Harsh chirrup: The harsh chirrup constitutes a phrase

composed of é varying number of simple tonal units separated
by 0,07 sec intervals. Each unit is 0,09 sec long, start-
ing at 7,0 kHz, rising sharply to reach a peak at 13,0 kHz,
and falling abruptly to terminate at 2,0 kHz (Figs. 14B

and 14C). It is sometimes combined with a gruntlike noise

to form a compound unit in which case the pitch of the

tonal part is slightly lower.

Harsh twitter: Because of overmodulated sound recordings,

the spectrographic analysis of harsh twitters was unsuc-
cessful and therefore no spectrogram is included here. How-
ever, it would seem that each harsh twitter usually com-
prises two units, the firs£ a broad spectrum noise with
major energy concentration around 4,0 kHz and the second

a simple tone of varying pitch, starting at 7,5 kHz, falling
to 5,5 kHz, rising again té 7,75 kHz and falling finally

to terminate at 3,5 kHz. Apparently there is a very small
interval between these two units. If repeated, as is the
case, it forms a phrase of varying length with 0,1 sec in-
tervals between successive phrases. The duration of a single
unit is approximately 0,3 sec. Sometimes a triple-unit twit-

ter terminates a phrase.

Soft twitter: Recordings of soft twitters could also not be

used for analytical purposes. These sounds seem to resemble
whistle chirrups as phrases of varying length composed of

single unit tonal sounds..

























































Figure 13: Spectrographic representation of P. capensis
sounds. A(i). Medium amplitude squeal. A(ii) High ampli-
tude squeal. A(iii). Growl-squeal. These three variations
do not necessarily follow in the order or at the time in-
tervals indicated on the spectrogram. They are represented
in this way solely because they tend to form part of the
same sound sequence. B. Whistle. C. Whistle chirrup

given at medium amplitude.
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V SOCIAL BEHAVIOUR OF PROCAVIA CAPENSIS
IN CAPTIVITY

Aggressive and submissive behaviour

Aggression in the dassie is marked by distinct behaviour pat-
terns, some of which (especially those in which the erection
of dorsal spot hair plays a dominant role) are described in
detail by Sale (1970a, 1970b) for the East African species

of Procavia and Heterohyrax. Sale's descriptions are to a

great extent also applicable to P. capensis.

Threat and appeasement behaviour are usually accompanied by
characteristic sounds and postures which may differ in inten-
sity of expression depending on the type of situation elicit-
ing this behaviour. The most often observed and perhaps most
basic type of threat and appeasement behaviour is shown during
head—-on encounters between two dassies, at least one of which_
must be adult or nearing adulthood, during feeding or huddling.
The older or dominant animal may then show mild threat be-
haviour which is indicated by a slight raising of the neck
hair and dorsal spot hair, grunts and growls. This complex
signal probably acts audio-visually to convey the aggressive
intentions of the dassie. Appeasement gestures, following
threat behaviour, are generally characterised by backing away
by the subordinate animal (Sale 1970a, 1970b). This invglves

a slight curving of the body so that the back is turned to-
wards the aggressor, while at the same time the subordinate's
‘head is turned backwards in order to keep the other dassie

in sight (Fig. 16). The back presentation, a non-flaring of
the dorsal spot and a series of squeals and chirrups serve

to indicate submissiveness.

Although dassies as a rule tend to avoid face-to-face encoun-
ters, it is not always possible to do so where they huddle

or heap inside the sleeping box. Young dassies, trying to
climb onto the backs of édults, often cause incidents of
threat behaviour. They, however, guickly respond with the

well-defined pattern of appeasement behaviour described above.
























Figure 16: Aggressive and submissive postures assumed

by P. capensis. A. Two dassies of equal status feeding
from the same food container. Both animals' bodies are
curved so that they can keep each other in sight while
simultaneously each one is prepared to present its back in
submission should the other attack. B. A subordinate
dassie approached by a dominant one. The subordinate's

body is curved for the same reason as that in A above while
the dominant animal does not demonstrate this posture. Note
the bare patch on the subordinate dassie's back where it
was bitten repeatedly on previcus.occasions and also the
ears pressed flat against the head which is a sign of
alertness.

(Photographs by F.F. Kolbe)
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male while he follows closely. This procedure is repeated a
number of times before the female finally allows the male to
mount and copulate.-{he female places her hind legs wide apart
while standing with an arched back. The male places his hind
feet next to the female's and presses his front legs to her
side just behind the ribcase (Fig. 17). Ejaculation probably
occurs within 10 seconds of penetration. E.J. Waanders (pers.
comm.) watched several copulations amongst captive dassies

in the National Zoological Gardens and according to him the
males placed their front legs far to the front over the rib-
case, head against the left shoulder blade of the female and
grasped the neck hair of the female firmly between the teeth.
This pattern has not been observed in the captive colony

used in this study and the guestion remains whether the
postures assumed by the study animals while I watched them
did in fact accompany copulation with penetration 5r only
represented attempted copulation, and whether successful and

attempted copulation require different postures.

Very little can be added to the comprehensive description

by Sale (1965b}) of parturition in East African dassies.
Bésically the same pattern was observed in P. capensis.

From a few days to a month before parturition gravid fe-
males became noticeably more aggréssive towards other mem-
bers of the colony, especially adult males which were driven
out of the sleeping quarters. The slightest disturbance by
an observer elicited wails characteristic of excitement (as
a result of frustration) interspersed with fear. Immediately
prior to and during parturition a female in labour was left
alone while the younger members of the colony, especially
non-gravid females, continuously emitted whistle chirrups
while inguisitively watching the parturient female from a
distance. -

In one case the firstborn of a litter of five succeeded in

climbing onto the mother's back while the third birth was



" Figure 17: Copulation posture assumed by P. capensis.
Note the arched back of the female and the position of
the feet of the male.
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High: Rapid locomotion for longer periods over greater distan-

ces. Maximum dorsal spot flaring, fighting and biting move-

ments. Great vocalizing activity with more frequent repeti-

tion of scunds at high amplitudes and'for longer periods.



