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CABSTRACT

<Food of Proteles eristams in the Namib Desert during two years
consisted mainly of termites Trinervitermes sp. with other insects
: Rl:a)_(_ing @ subsidiary role. Foraging involves patch utilisation, with
JUP-to 15 min, feeding in one patch resulting, Patches can he
UpTto 100 m apart, and time spent in patches and distance be-
ween - patches probahly reflect patterns of food abundance,
‘ardwolves cover just over 1 km h! while foraging and home
anges overlap extensively.
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i INTRODUCTION

Few quantified data exist on the diet or foraging
behaviour of the aardwolf Proteles cristatus (Sparrman,
1783). Smithers (1971), Kruuk and Sands (1972),
Dean (1978) and Cooper and Skinner (1979) have
shown that even in widely separated geographical areas,
termites form the bulk of aardwolves’ diet, but that
the dominant species differ; Kruuk and Sands (1972)
and Cooper and Skinner (1979) also pointed out that
the contribution by various termite and other inverte-
brate species to the diet changes from the dry to wet
Seasorn.

As pointed out by Kruuk and Sands (1972) the aard-
wolf is probably one of the most specialised carni-
vores, as far as food is concerned, in Africa. We
would, therefore, expect that local patterns in abun-
dance of preferred prey items would have a marked
influence on food, and the foraging and to a lesser
extent social behaviour of the aardwolf. Published data
on these aspects of aardwolf biology are compared

below to our findings in the Namib-Naukluft Park,
South West Africa/Namibia, during winter.

2 STUDY AREA AND METHODS

The Namib-Naukiuft Park covers some 22 836 km*
and includes gravel plains to the north, mountains to
the north and east and shifting sand-dunes to the south.
All observations reported below were made to the east
of Heinrichsberg or Tumasberg in the vicinity of Ganab
(23°10'S, 13°32'E), 110 km from the coast
(Fig. 1) on flat gravelly-sandy plains at | 000 m a.sl
between low mountains and in areas ol sparse vegeta-
tion, mostly low-growing perennial or annual grasses,
e.g. Stipagrostis ciliata. Annual rainfall is ca 97,0
mm, falling mostly from January to March (Seely
1978). The 1978 study period was preceded by rela-
tively abundant rain and good habitat conditions,
whereas the 1979 study was done after several dry
months resulting in relatively sparse ground cover.
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FIGURE 1: Map of the study area in the Namib-Naukluft Park.




ark, m 25 to 31 May 1978 seven, and from 27 July
to. 3 ‘August 1979 five different aardwolves were
observed from high vantage points or were followed
osely in a vehicle for a total of 35 h 40 min.
Cbntmuous observations on individuals ranged from
min: to. 7 h 27 min. Only individuals which allowed

km® close 'approach (<15 m) were followed.
s to Bmoculars and at night the vehicle’s head-lamps and
uth. ot-lights aided in observations which were put on tape
east and-'iater transcribed. Timing of events was by stop-
mab “watch: and distances covered were taken from the
oast : vehrcles odometer. Size of feeding patches and dis-
L5l tant:es ‘between patches were estimated visually, or for
eta- nger distances, obtained from the vehicle’s odometer.
;S-i %’ In_fo_rmatlon on the diet of the aardwolves was obtained
eely from faeces collected immediately after being passed
ela- or:; early the next morning, when it was still fresh
ons, and ‘moist; 15 deposits of faeces in 1978 and 18 in
1979: were individually put in plastic bags which were

_--:sealed after air-drying the contents. Later 2—6 sub-
‘samples were taken from each sample and analysed,
:--hsmg the method of Cooper and Skinner (1979) in
. which presence and absence only were recorded for all
- items which contributed less than I percent to the total
" organic mass in a specific sample or sub-sample.

'3 RESULTS

: 31 Faecal analysis

+1978: The average dry mass of 9 deposits of fresh
: faeces was 201,77 + 171,93 g. These 9 samples plus
~ another 6 samples of old faeces revealed an abundance
of Trinervitermes sp. in the aardwolf’s diet (Table 1).
= Trinervitermes spp. from the area are poorly known

~and could not be accurately identified (Coaton pers.
ccomm.). Of the total dry organic mass 95,9 percent
~ was Trinervitermes and of these, soldiers contributed
53,2 percent of the total mass. Hodotermes mossam-
bicus occurred in 68,8 percent of the samples, usually
as traces only, except for four scats in which Hodo-
termes formed an average of 3,6 percent of the total
"dry organic mass. Sand was abundant and formed
42.4 percent of the total dry faecal mass. Other items
were: Formicidae (found in 37,7 percent of the sub-
samples), Dictyoptera (2,2 percent occurrence), Co-
- leoptera (10,0 percent occurrence), other Insecta (1,1
percent occurrence), Diptera pupae (12,2 percent occur-
- rence) and Hemiptera (1,1 percent occurrence). Plant
material formed 3,1 percent of the total dry organic
- mass.
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-_Faeces collected within 2 min. after deposition already
. contained small live beetles (Coleoptera). These were
two unidentified species of the Histeridae known to
. bredate on Diptera larvae, and one unidentified species
'Of_ éiphodzus (Scarabaeidae) often found abundantly
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1979: The average dry mass of 14 fresh faeces was
251,74 + 187,77 g. The major food source was again
Trinervitermes sp. (Table 2), but Hodotermes mossam-
bicus was relatively more abundant in the diet than in
1978. Faeces collected within 2 min. of deposit con-
tained numerous live Diptera {(Cyclorrhapha-Drosophili-
dae) buried alive when the facces were covered in sand
by the aardwolf after defaecation. These faecal samples
had live pupae five hours after deposition.

Of the Trinervitermes, soldiers formed an average of
63,1 percent of the total mass. Sand was even more
abundant than in 1978, forming 65,5 percent of the dry
faccal mass in 1979. Of the other organic matter,
some plant material and (species unidentified) Coleop-
tera and Acarina were found. The Acarina were mites
of which 1, 2, 4 and 8 individuals were found in
four of the scats. The Coleoptera consisted of (species
unidentified) Scarabaeidae (Caprinae) in three and
Tenebrionidae in one scat.

The mean diameter of 11 dry scats was 29,838 + 5,15
mm and the mean length of 4 dry scats was 56,80
+ 6,75 mm.

3.2 General foraging pattern

During the study periods sunset was at ca 18420, and
from 18h53 it became too dark for observations without

-the aid of lights. At 06h30 dawn broke and at

07h15 it was fully light with sunrise at 07h35 —
07h40Q.

Aardwaolves were active from 17h12 (17h05 in 1979)
to 06h36, but with a great deal of variation, espe-
cially in times of emergence from dens, in an indivi-
dual or between individuals. For example, during 1978
two individuals on different nights emerged from dens
at 17h37 and 17h45, and 17h49 and 18h10, respective-
ly. Others were seen emerging at 18h00 and 18h05.
During 1979 one individual emerged on consecutive
nights at 17h03, 18h12 and 18h33. Another emerged
close by at 17h35 and 17h36 on the first and last
nights. In cases where specific dens were monitored,
individuals usually emerged some 20 min. or more after
the dens passed into shade caused by inselbergs on the
west. As aardwolves normally foraged at least a short
time in sunlight, however, shade does not seem a
prerequisite for activity to commence. On the other
hand aardwolves normally entered dens for the day
during darkness, or at first daylight. No aardwolves
were seen active following daybreak, but some were
seen in the entrances of dens at 07h53 and 10h30
and others were flushed from short grass at 08h45
and 09h20. Emergence from dens was abrupt without
any preliminary reconnaisance. On emergence an aard-
wolf would either start feeding immediately, indulge
in a number of marking bouts (Nel and Bothma in
prep.), or else run rapidly to a midden, defaecate,
and then start feeding or marking. Only one aardwolf
occupied a particular den at a particular time, except
in one instance when two were found together, but
dens can be less than 500 m apart.
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* Percentage food compasition

Aardwolf feeding. Ears are pulled back and face sideways.
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PLATE 3: Aardwolf habitat, looking SW towards Heinrichsberg.

When foraging, aardwolves move slowly and noiselessly,
head bent down and ears cocked forward (Plate 1)
An irregular route is followed, although it appears
that an individual follows a zig-zag pattern, up- or
down-wind, with considerable turning and casting
around. Cross-wind movements, with up- or down-wind
turns {(usually twice as often the former) predominate.
At times an aardwoll would deviate from its foraging
path for up to 15 m (usually 2—3 m) to run to a
particular patch and start feeding there. This could
result from either hearing or smelling concentrations of
termites. Otherwise it would move directly from one
patch to another. These patches probably reflect local
areas of high termite abundance. When feeding, the
ears turn sideways and are pulled back somewhat (Plate
2), only to return to the original position as the head
is lifted (when chewing could be discerned on a few
occasions). This shift in the position of the ears
suggests that termites are primarily located by hearing.
The protruding tongue can often be seen both as
termites are lapped up, and when the head is lifted
as the insects are being removed from the lips. All
aardwolves we observed, except for one sub-adult,
foraged in sparsely vegetated short grass areas only
(Plate 3) and all foraged singly although at times two
individuals could be feeding at <100 m from each
other. During 1979 (but not 1978) aardwolves fre-
quented and fed for long periods, in areas where sub-
terranean termite mounds had been opened by aard-

varks (Orycteropus afer). This searching for left-overs
(but long after the aardvark had departed) was suggest-
ed long ago by Brockmann (1911, in Kingdon 1977).

During both years, foraging areas of at least three
aardwolves observed east of Heinrichsberg overlapped
to some extent spatially, although not temporally. On
occasion, two individuals would forage within 70 m of
each other without any signs of being disturbed by the
other’s presence. Individuals also utilised only part of
their foraging range in a night. To some extent this
may result from changes in wind direction during a
night, or between nights, as hearing and perhaps smell
play such an important role in prey detection.-

On four occasions foraging “speed” could be deter-
mined. One individual covered 2,8 km during 2 h 33
min., including rest periods; another 4,9 km during
7 h 27 min. and a third 3,3 km during 4 h 35 min.
In 1979 one covered 6,4 km during 4 hours. These
are minimum distances as the frequent twists and turns
could not be measured. While actually actively foraging
(i.c. excluding rests of >5 min.) slightly more than
1 km was covered in an hour. Usually foraging was
interspersed with a number of marking bouts which
varied greatly between individuals, or one individual
on successive nights (Nel and Bothma, in prep.). Also,
defaecation and urination can take place before, or
during foraging.



als followed for a number of hours (3 h 33
27 min.) rested for various lengths of time,
which anged from brief grooming bouts (30 s to 1 min.)
fup'to 2 h 17 min. Such long duration
ually occur at or in dens. I?_unng the longer
eriods (>2 min, n = 11, X = 35,7 min)
; would stand up to look around brleﬂy, or

lig purposefully to the next patch. More time
pent '1n patches earher in the rught before

__penocl dlstances between foragmg patches
from 10100 m (n = = 53,1 m). In
atches were 2--80 m apart (n = 34, X = 26 m).
size diameter was estimated only in 1979 and

_ eriactions with other species
es shares its habltat with black-backed jackal

(Otacyon megalotzs) and aardvark (Oryeteropus

vers . - Although up to three aardwolves were at times

igest- mmu!téneously foraging in our field of view, no inter-
977). tions apart from staring at each other or one running

T ds the other at night, were noted. Bat-eared foxes
three and- an aardwolf at times overlapped in their feeding
pped : ranges, but even though they approached each other
~ On ly. (<10 m) no aggression was evident. (The
m of - aardwolf would shake itself, and the bat-eared foxes
y the slightly ' lift their tails to the incipient inverted U
irt ‘?f _ position). On one occasion an aardwolf and two silver
 this foxes: briefly chased each other, but this was more in
:geﬁ _ e context of play, as immediately afterwards the foxes
mell -

"cdntmued chasing one another. In order of den
_gn};;_rgence_: as the day waned, Canis mesomelas was
‘active “first;” followed by Orocyon megalotis, then

leter- - Proteles- cristatus, with Vulpes chama only emerging
h'35 . when it was totally dark. However, these observations
uring werg: too few to allow definite conclusions. The emer-
min. .- gence of Canis mesomelas was from 15h00 onwards;
‘hese . . Otocyon megalotis was first seen active at 16h45 and
turns B DR o oteles -cristatus  at  17h05. Two Fulpes chama
1ging emerged only at 18h43 from the same den. As men-

than ioned: above sunset occurred at ca 18h20.
was .

‘hich -

idual DISC_IUSSION

Also,

3, Or : Study and others have shown, Isoptera form

-portion of aardwolves’ food — Trinervitermes

FORAGING OF AARDWOLVES, NAMIB DESERT 147

sp. in the Namib, Fulleritermes contractus in southern
Angola (Dean 1978), T. trinervoides in the Transvaal
(Bothma 1963, Cooper and Skinner 1979), Trinerviter-
mes rhodesiensis in Botswana (Smithers 1971) and
T. hetionianus in Serengeti (Kruuk and Sands 1972).
In years of relatively poor habitat conditions, e.g.
1979 of our study, a larger percentage of Hodotermes
mossambicus in the diet seems to indicate the use of
alternate food resources, possibly due to a relatively
lower prey density. Kruuk and Sands (1972) consider
reports of carrion and small mammals in the diet of
aardwolves as probably the result of mistaken identifi-
cation of the predator since the occurrence of such
items in their opinion is not substantiated by any
studies on gut and faecal contents. Although carrion
and rodents are rare in aardwolf diets, Bothma {1965)
did find one stomach of an aardwolf in which 80,1
percent of the food volume was carrion. Additionally
this stomach contained the remains of a rodent and
some pieces of tortoise shell.

The percentage soldiers in the Trinervitermes compo-
nent was high in both years compared to the resuits
of Kruuk and Sands (1972) in Serengeti and Cooper
and Skinner (1979} in the Transvaal. Whether this
reflects different defence mechanisms in the termite
species involved (Kruuk and Sands 1972) or overall
less food abundance in the Namib is unknown, but
during 1979 when food seemed less abundant the mean
percentage soldiers was 9,9 percent higher than in 1978
(Tables 1 and 2).

As pointed out above, a particular aardwolf or different
ones emerge at different times on consecutive nights
or the same night. This probably reflects the amount
of food taken on the previous night, with early
emergence following a less successful night, and vice
versa. Certainly all individuals closely monitored
emerged and fed every night, although in captivity
{(with probably excess food provided) up to 48 h can be
spent in the den (von Ketelhodt [1966).

Density of termites also seems to affect both the
foraging mode, and the area covered in a night or
successive nights. During the 1978 rainy season (Ja-
nuary — May) precipitation was 104 mm at Ganab,
while in 1979 only 81,1 mm were recorded, but with
36,8 mm falling in May and June. This had a marked
effect on primary productivity (Seely 1978) and in the
Heinrichsberg area the grass cover was markedly
poorer (in fact nearly non-existent) than the previous
year. The lower primary productivity seems to have
affected termite density — in 1978 the mean feeding time
per patch was 9,2 min. with a range of 3—15 min.,
and patches were a mean distance of 53,1 m apart.
in 1979 comparable figures were [,77 min. per patch,
range 15 to 8,15 min., with patches on average 26 m
apart. The majority of patches were abandoned after
less than 2 min. and all small aggregations sampled in
1979, while in 1978 only larger concentrations, and
those further apart, were exploited. Although it can be
argued that a poorer grass cover (as in 1979) should
favour a higher termite density, termites and especially
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Trinervitermes are a time-exhausted food supply: distur-
bance of foraging columns increases the percentage of
unpalatable soldiers, and the termites go underground.
Because of this, and the high selectivity of aardwolves
for Trinervitermes sp., longer foraging in patches
should equate with higher termite density, and vice
versa. Energetically speaking the strategy adopted by
an aardwolf would be to exhaust a particular food
patch (the time to exhaustion depending on the number
of termites and how soon an unfavourable soldier:wor-
ker ratio is reached) before moving on to the next
patch. Moreover, the amount of sand in the faeces
was also much higher in 1979 than in 1978 (Tables
1 and 2), again indicating a lower termite density in
1979. Foraging areas of certain individuals also dif-
fered: in 1978 all three aardwolves regularly encoun-
tered east of Heinrichsberg foraged nightly in an
overall area of ca 3,0 x 1,75 km; in 1979 only one
individual regularly used part of this area, and the other
two were present only on alternate nights, pointing
to a much larger foraging range. Only in 1979 were
aardwolves seen to forage intensively in areas dug over
by aardvark to expose subterranean termite nests. This
low density of preferred prey would also mitigate
against grouping in aardwolves, although small aggre-
gations have been reported (Kingdon 1877).

Location of surface-moving termites is probably mainly
auditory although smell could play a role, as evidenced
by the predominant upwind turns, and the different
dominant species of termites in the diet probably reflect
local patterns of abundance. The manner of foraging
(stow movements across and mostly upwind) would
enhance prey detection and the local density of pre-
ferred prey items (Trinervitermes sp.) probably dictate
the foraging strategy — slow, continuous search or
feeding in particular patches with faster, non-stop
movements between patches. The same would apply to
the speed of foraging which in the Serengeti (Kruuk
and Sands 1972) seems somewhat faster than in the
Namib. This slower foraging speed, higher incidence of
soldiers in the food of aardwolves in the Namib, and
more time spent in a food patch (9,2; 1,15 or 4,6 min.
vs. 22 s in Serengeti) could point to lower food
availability due to lower rainfall (ca 100 mm vs. ca
700—800 mm) and thus lower primary productivity,
which is low in the Namib (Seely 1978). The number
of feeding bouts per unit time in Serengeti was also
much higher than in the Namib (44 times in 65 min. vs.
25 times in 60 min.) which points to prey concentra-
tions being further apart in the latter area. As in the
Serengeti, Namib aardwolves, in winter at least, are
only active during the last few hours of daylight and
at night. Although this is probably correlated with the
activity of their preferred prey, thermoregulatory re-
quirements cannot be overlooked.

The presence of Histeridae beetles in the faeces seen
after deposition and the observation of the live burial
ol Drosophilidae (Diptera) reveals an interesting possi-
bility of an adaptation to harsh desert conditions. The
beetles are known to predate on Diptera larvae and the

presence of these beetles in scats within a few minutes
after deposition indicates that the beetles must remain
in or near the middens of aardwolves, ready to occupy
faeces after deposition. Cooper and Skinner (1979)
also mention the presence of Coleoptera in aardwolf '
faeces but do not state whether these had been eaten
as food or had occupied the faeces later. The burial
of the Drosophilidae with fresh faeces indicates a rapid -
occupation of a possible breeding stratum and the heat
and moisture of buried fresh faeces results in success-
ful completion of the breeding cycles. The Diptera
pupae which result in turn serve as food for the Histeri-
dae beetles.

Foraging behaviour of aardwolves in Serengeti and the
Namib differ somewhat. Most nights during our obser-
vations a slight wind or breeze was present, and al-
though upwind turns were more common, frequent
down-wind movement and down-wind turns were also
seen, in contrast to the findings of Kruuk and Sands
(1972). This might be related to the volume of noise
or intensity of smell of the particulay termite (Triner-
vitermes bettonianus in Serengeti and Trinervitermes
sp. in the Namib) which allowed down-wind location
of termites.

Although we lack data on the number of middens a -
particular aardwolf uses, or whether different indivi- -
duals use the same one, middens in the Namib are far
larger than in the Serengeti and Transvaal (Nel and
Bothma in prep., Kruuk and Sands 1972, Skinner
pers. comm.). The reason for this larger size is
unknown, but as Kruuk and Sands (1972) point out .
the concentration of strongly ammoniacal smefling
faeces in discrete localities would interfere less with prey .
detection, if smell plays a role, than scattered faeces.

As in other areas of southern Africa (Cooper and Skin-
ner 1979), middens seem to be concentrated in specific -
areas in the Namib, but lacking data on local dispersion -
of aardwolves, the reason for this is obscure. '

The biggest possible difference between our data and .
that of Kruuk and Sands (1972) lies in the possible
existence of territories of aardwolves. Certainly in our.
area of observation, and during both years, home:
ranges of at least some individuals overlapped {(as was :
found for a male and female in Serengeti). However.:
these could have been related and as such this could:
explain the observed overlap. If food is scarcer in the'.
Namib than in Serengeti, as our data seem to suggest, )
the point may have been passed in the Namib where’
it would be profitable to defend widely dispersed and:
locally low density food resources and under such a:
strategy territories would be unlikely to occur. :

As Kruuk and Sands (1972) pointed out, the aardwolf::
shares its short-grass, termite-rich habitat with other,
possibly competing, species. In the Namib at least some_
temporal and also spatial separation exists between
Proteles and the bat-eared fox, Otocyon, as well as
with the aardvark Oryeteropus. In the same general
area (Heinrichsberg) as that frequented by some of the
aardwolves in our study, for example, analysis of tw
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‘Oiacyon megalotis scats revealed Coleoptera (30 and 20
"pei'ceht of the dry faeces mass), Microhodotermes (40
and: 45 percent of the mass), Orthoptera (5 percent
of the mass of one scat) and plant material (30 and
0 percent of the mass) (see also Bothma and Nel
prep) Although the dens of silver fox Vulpes chama
occur intérmingled with those of the aardwolf, separa-

ion’ of feeding areas exists, and the same applies to the
biack backed jackal Canis mesomelas. Enough separa-
tion' in food niche and habitat-niche dimensions there-
fore occurs to make coexistence of these sympatric
carmvores possible.
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