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Table 2. Pasting indices (PJ) and the percentage vdis’tances that adult aardwolves travelled outside their territories before
and during the 1983 and 19584 mating and non-mating seasons.

Non-mating season Mating season Total

distance

Distance Total Distance Total travelled
Name Territory  outside (%) P pastings outside (%) Pi pastings (km)
Males - ] 8,2 8.8 3501 52,3 95,0 4050 426,5
Achilles A 9.6 18,0 1365 60,9 138,7 2326 1946
William Tell COWT 33 7.6 1039 31,6 77,7 987 75,4
Cyclops C 0.6 0,6 207 66,7 58,7 110 23,5
Errol Flynn EF : 0.8 2,1 237 21,8 41,3 184 30,7
Muses EF 21,6 2,6 127 21,5 25,3 236 36,0
Robin Hood RH 11,3 9,7 401 67,4 60,7 218 50,2
Telemachus* RH 5.8 0,0 125 66,7 3,7 29 16,1
Females 15,6 6,7 2254 38,1 21,3 648 3379
Seven Winds A 20,0 2,0 616 10,7 - 109 161,0
Nausicaa wWT 21,6 26,6 531 19,7 24,3 195 54,7
Galatea C 10,6 1,5 219 - - 15 253
Zebra EF 4,4 24 483 74,1 54,1 148 43,7
Maid Marion RH 8,9 19,3 405 66,5 21,9 181 53,2

*In 1984 Telemachus remained in his natal territory as a subadult (see Table 1).
PP is the rate of pasting outside territory X % distance travelled outside.

Paternal care

The nature of its diet (termites) precludes the aardwolf from
carrying food back to the den as brown hyaenas, Hyaena
brunnea,” and striped hyaenas, H. hyaena, do,' nor can it
regurgitate food for the cubs as the canids typically do.'”" The
only way in which the male can help in raising its young is to
defend them at the den. While the cubs are under three months
old and confined to the area around the den, the male may guard
them for almost the entire period that the lactating female is forag-
ing. As Trinervitermes termites are very small and widely dispers-
ed food items, the female aardwolf needs to forage for at least
six hours a night.8 In midsummer, this leaves only two to three
hours of foraging before dawn for the dedicated male.

The guarding behaviour (time at the den) of males was dif-
ficult to quantify (Table 3), because aardwolves frequently change
their dens (particularly if disturbed). Nevertheless, it was most
pronounced in Achilles and William Tell. Not only did these males
spend extended periods at the den, but they aggressively chased
any black-backed jackals, Canis mesomelas, which approached
within 70 m. By contrast, Muses and Errol Flynn appeared to
be afraid of jackals, and on three occasions during the 1982
breeding season jackals were observed, unchallenged, within 10 m
of their den. Since cubs never emerged from this den, I presum-
ed they were eventually killed by jackals. Skinner and van
Aarde,” who studied aardwolves in the Transvaal, have also
seen males guarding their dens.

Implications of cuckeldry

It has been argued by Gladstone® that females of
monogamous species, in which there is extensive male parental
care,* should avoid extra-pair copulations in order to assure pater-
nity 1o her mate and, hence, his care of her offspring.*® This
apparently happens in some colonial-nesting egrets where the
females call loudly to attract the attention of their mates when
extra-pair males attempt to ‘rape’ them.® (The premise that the
evolution of monogamy requires a signficant degree of paternal
care™®® has been seriously challenged in recent years.” ~*) The
following argument nevertheless holds true for the many
monogamous species in which paternal care is well developed.

Gladstone’s® argument is based on the assumption that a
monogamous male is likely to defect if he suspects that he is be-
ing cuckolded. Evidence supporting this premise has been found

in the dunnock, or Hedge Sparrow, Prunella modularis.* This
species has a highly variable mating system, ranging from
polygamy {(one male to to females), through monogamy to
polygyny (one female to two males). Davies” has shown that
where two males share a territory with a female, the beta male
will not feed the chicks unless he has mated with her; and with
two males helping her, they raised significantly more chicks than
a monogamous pair. Thus, polygynous females actively attemp-
ted to escape the mate-guarding attentions of the alpha male in
order {0 mate with the beta male. Presumably, if the male of a
monogamous pair were to defect, the female would raise even
fewer chicks. This has been found in the secondary or widowed
fernales of Pied Flycatchers, Ficedula hypoleuca,”® Song Spar-
rows, 2?Mefospiza melodia,” and two species of tits (Parus
spp.).

Variations in the degree of paternal care exhibited by the hoary
marmot Marmota caligata suggest that defection may also be
possible in mammals.? Males living with one female, but in
isolation from other males, interacted significantly more with their
young than those males living in groups. Thus the isolated males,
with guaranteed paternity, showed greater paternal care than did
males with cubs of uncertain paternity. Although my data were

Table 3. Relative degrees of paternal care exhibited by males (in rank
order), and the probable number of females successfully mated during
the 1983 and 1984 mating seasons.

Probable number

Paternal care of successful Potentially

Name {rank order) matings per year  cuckolded
Achilles 1 3 -
Wwilliam Tell 2 i ~
Telemachus 3 - {1984)*
Errol Flynn 5 1 {1983, 1984)}
Muses 5 1 (1983, 1984)t
Cyclops 5 1 1983, 1984
Robin Hood 7 I 1983

*Because Telemachus was looking after half-siblings one would expect

him, through kin-selection, to show a relatively high degree of alloparental
30

care.

+Errol Flynn and Muses were possibly sharing paternity and thus

cuckolding each other,
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In earlier metabolic studies among the hunter — gatherer
Kung San of the north-western Kalahari (in 1970 and
1974), relatively impaired oral glucose tolerance and low
insulin secretion were found. A genetically similar San com-
munilty that has followed a seitled life-style for the pasi
15 years was the subject of the present investigation. A
group of 24 adult males underwent 2-hour oral glucose
tolerance tests, with measurement of plasma glucose, serum
insulin and C-peptide concentrations. Glucose tolerance
had improved significantly and serum insulin levels were
even lower when compared with the results of the previous
studies. Methodological differences do not appear ade-
quately to explain these changes, which we attribute largely
to enhanced insulin sensitivity, probably related to the
much higher carbohydrate intake of the settled San
community.

Tydens vroeére metaboliese studies is gevind dat die
IKung San van die Noordwes-Kalahari, wat jagter-versame-
laars is, se glukoseverdraging by mondtoediening taamlik
aangetas en hul insulienafskeiding betreklik laag is. 'n
Geneties vergelykbare San-gemeenskap, wat reeds die af-
gelope I5 jaar 'n gevestigde lewenspatroon gehad het, Is
tydens die jongste ondersoek bestudeer. 'n Groep van 24
volwasse mans se glukoseverdraging is 2 uur na mondtoe-
diening getoets, waarby die konsentrasie varn plasmagiu-
kose, seruminsulien en C-peptiede bestudeer is. In verge-
{vking met die resultate van vroeére ondersoeke was die
glukoseverdraging aansienlik beter en die seruminsulienviak
selfs nog laer. Die verskille kan oénskyniik nie bevredigend
deur metodologiese verskille verklaar word nie en word
hoofsaaklik aan groter insuliengevoeligheid toegeskryf, wat
waarskynlik met die gevestigde San-gemeenskap se aan-
sienlik hoér inname van koolthidrate verband hou.

There is considerable interest in the changes in carbohydrate
tolerance that may accompany changes in life-style. In some
populations that have become increasingly affluent over a relative-

ly short period, a high prevalence of diabetes has emerged.' ™’
A unique situation exists in Southern Africa with respect to the
"Kung San, who have undergone a transition from hunter—
gatherer (o settled life-style over the past decade and a half.*
In 1970, 50-g oral glucose tolerance tests were carried out on
15 adult 'Kung San (8 men and 7 women) living a typical hunter—
gatherer existence in the Dobe region of north-western Botswana.
The pattern that emerged was one of relative glucose intolerance
accompanied by low insulin secretion.’ In 1974 Jenkins es al.®
reported similar findings amongst 6 adult San of the same popula-
tion group. We now report on a study of a comparable group
of 'Kung who have followed a settled way of life in Chum!kwe,
north-eastern Namibia, for at least 15 years. They are culturally
and genetically similar to those who lived in the Dobe and /ai/ai
areas of Botswana, the subject of the earlier studies {see map,
Fig. 1). Metabolic findings in the present study are compared with
those of the two previous investigations, since there are few (if
any) 'Kung existing as hunter— gatherers at the present time.

Subjects and methods
Subjects

The tKung San {Bushmen) today number about 6 000 with ap-
proximately one-third living in Botswana and the remainder in
Namibia and southern Angola. The subjects all belong to the
Zuw/ Basi (fu = people; /6a = real; si = plural suffix) subgroup
of the !Kung San; all were born and remained within a radius
of about 100 km of Chum!kwe, Namibia (Fig. 1).

Twenty-four males were studied, 17 were members of the
Defence Force stationed at a camp in the region. They were ag-
ed between 18 and 40 years (the Zu/Basi do not know their dates
of birth). Each man had a minimum food intake of tea and
biscuits in the early morning, a dish of maize porridge with sugar
and milk at 10h00, tinned meat with spaghetti or potatoes at 13h00
and sweetened drinks or beer in the evening. This diet is adequate
in terms of calorie and protein intake, but because most of the
men had families living just outside the camp it is possible that
some of the food was shared with their relatives, whom they
visited every day. As soldiers, the Zu/oasi receive relatively high





