2: Diet and foraging behaviour

- Chapter 2 -

Sexual and seasonal variation in the diet and foraging behaviour of a sexually

dimorphic carnivore, the honey badger Mellivora capensis.

2.1 Abstract

The honey badger, or ratel, Mellivora capensis has not been well studied despite its extensive
distribution. As part of the first detailed study, visual observations of nine habituated free-
living individuals (five females; four males) were used to investigate seasonal, annual and
sexual differences in diet and foraging behaviour. Theory predicts that generalist predators
“switch” between alternative prey species depending on which prey species are currently most
abundant, and diet breadth expands in response to decreased availability of preferred food
types. There were significant seasonal differences in the consumption of eight prey categories
related to changes in prey availability but no seasonal differences in food intake per kilogram
of body mass. As predicted the cold dry season diet was characterized by low species richness
and low foraging yield but high dietary diversity, while the reverse was true in the hot-dry and
hot-wet season. In accordance with the predictions, the results suggest that the honey badger
maintains its intake level by food switching and varying dietary breadth. Despite marked
sexual size dimorphism, male and female honey badgers showed no intersexual differences in
prey size, digging success, daily food intake per unit body weight or foraging behaviour.
Results do not support the hypothesis that size dimorphism is primarily an adaptation to

reduce intersexual competition for food.
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2: Diet and foraging behaviour

2.2 Introduction

The honey badger Mellivora capensis is found across the greater part of Africa, south of the
Sahara and extending through Arabia, Iran and western Asia to Turkmenistan and the Indian
peninsula (Neal, 1990; F.Cuzin, in /itf, 2001). Despite its extensive distribution the species
has not been well studied. This chapter provides an in-depth description of its diet and
foraging behaviour from visual observations in the southern Kalahari, and investigates how
diet varies seasonally and between the sexes. Not only is the feeding ecology of a species
important for understanding its natural history, it is often the basis for understanding its social
organisation (Macdonald, 1983; Kruuk, 1995) and is important for formulating conservation

management strategies (Clemmons & Buchholz, 1998).

Information from field guides and anecdotal accounts (Kingdon, 1989; Harrison & Bates,
1991; Dragesco-Joffe, 1993; F. Cuzin, in /itt 2001) throughout its range, as well as analysis of
stomachs (Stuart, 1981; Skinner & Smithers, 1990) and faecal material (Kruuk & Mills,
1983), suggest that the honey badger is a generalist, opportunistic predator, that takes a wide

range of prey with strong regional differences in diet.

As a generalist, it is expected that diet composition will differ seasonally as the honey badger
“switches” between alternative prey species depending on which are currently the most
abundant (Pyke et al., 1977; Taylor, 1984). This has been found in other mustelids i.e. the
Eurasian otter Lutra lutra (Carss et al., 1998), American marten Martes americana (Ben
David et al., 1997), mink Mustela vison (Dunstone, 1993), polecat Mustela putorius (Lode,
1994) and stoat Mustela erminea (Erlinge, 1981; Martinoli ef al., 2001), but not in some

populations of the European badger Meles meles where earthworms are the most important
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item in the diet despite wide seasonal fluctuations in availability and population sizes (Kruuk

& Parish, 1981).

Classical optimal diet theory also predicts that diets will be more diverse during the lean
seasons than during the rich seasons in response to the decreased availability of preferred food
types (Perry & Pianka, 1997), enabling animals to maintain their overall energy intake and
minimize a subsequent loss in body condition. Alternatively, animals might show seasonal
modifications in activity and foraging behaviour to satisfy their nutritional requirements

(Gittleman & Thompson, 1988; Gedir & Hudson, 2000).

Diet and foraging behaviour may also differ between individuals due to sex, reproductive
status or age. On an intersexual level, sexual differences in prey preference have been
observed in the stoat (Moors, 1980; Erlinge, 1981), weasel M. nivalis (Moors, 1980; Erlinge,
1981), polecat and mink (Birks & Dunstone, 1985). The family Mustelidae is characterized by
sexual dimorphism in body size with males always larger than females, although the extent of
dimorphism varies between species as well as geographically within species (Shubin &
Shubin, 1975; Moors, 1980; Gliwicz, 1988) Two main theories have been suggested to
account for this. The first claims that dimorphism reduces dietary overlap and intraspecific
competition (Erlinge, 1981; Moors, 1980; Shine, 1989; Dayan & Simberloff, 1994), which is
supported by the consistent trend for female mustelids to consume smaller prey than males
(Moors, 1980). The second hypothesis suggests that male and female sizes can be attributed to
different selective pressures with small females favoured over larger females because they
need less energy for daily maintenance and can channel more energy into reproduction
(Erlinge, 1981; Powell, 1979; Moors, 1980; Sandell, 1989), while larger males are favoured in
competition for mates as a result of intrasexual selection (Chapter 8; Powell, 1979; Moors,

1980; Gittleman & Van Valkenburgh, 1997; Weckerley, 1998).
23
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In the honey badger, the degree of sexual size dimorphism was previously unknown, but in a
six-week study Kruuk & Mills (1983) observed differences in prey preference between
individuals. They suggested that these differences might be related to intersexual differences
in foraging strategies, with male honey badgers being long distance foragers taking larger
prey, and females being short-distance foragers generally taking smaller prey items. If the
data support this prediction and males and females show intra-sexual differences in diet and
foraging behaviour that can be related to differences in body size, then this provides some

support for the hypothesis that dimorphism reduces intersexual competition.

Given the lack of detailed information on the diet of the honey badger, the main question
addressed in this chapter is: what does the honey badger eat and how does it catch its prey?
On a more theoretical basis, seasonal variation in diet is investigated to assess whether the
honey badger shows prey switching and an increase in diet breadth in response to changes in
prey availability. Finally, sexual differences in prey type and foraging strategies are exénﬁned

in the light of the niche partitioning theory of sexual size dimorphism.

2.3 Study area and methods

2.3.1 Study area

The study was initiated in July 1996 and continued until December 1999 (42 months) in the
Kgalagadi Transfrontier Park (KTP), which encompasses an area of 36 200 km? with the
Kalahari Gemsbok National Park (KGNP), South Africa and neighbouring Gemsbok National

Park, Botswana.

It is a semi desert region and is described as the western form of Kalahari thornveld with a

very open savanna of Acacia haemotoxylon, Acacia erioloba and desert grasses (Acocks,
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1988). This study was primarily conducted in the central dune area of the KGNP, which is
characterized by medium to high dunes (10 — 25 m) on reddish sands where A. haemotoxylon
appears in a shrublike form with occasional Boscia albitrunca and 4. erioloba trees. Dune
areas are interspersed with slightly undulating open plains areas, with similar plant
composition but with no B. albitrunca trees, and pans and yellowish sands, which support

shrub veld of Rhigozum tricophorum and Monechma sp (Van Rooyen et al., 1984).

2.3.2 Climate

The study area falls between the 200 mm and 250 mm isohyets and is characterized by low,
irregular annual rainfall (Mills & Retief, 1984). The variable rainfall plays a major role in the
vegetation of the KTP (Leistner, 1967) and large differences in floristic composition, basal
cover and density can be expected in the short and medium term (Van Rooyen, 1984). Three
seasons are distinguished: the hot- wet season (HW) from Jan-Apr when the mean monthly
temperature is approximately 20°C or higher and when 70 % of the rain falls; the cold-dry
season (CD) from May-Aug when the mean monthly temperature is below 20°C and rainfall
is rare and the hot-dry season (HD) from Sep-Dec when the monthly temperature is

approximately 20°C and usually not more than 20 % of the rain falls (Mills & Retief, 1984).

The weather bureau of South Africa provided monthly rainfall records from the three tourist
camps in the Kalahari Gemsbok National Park for the period of this study. As the study site
lay within the central dune area equidistant from all measurement sites, a mean rainfall value
was calculated for each season and each year using the data from all three camps (Table 2.1).
All years of the study experienced comparatively low rainfall especially in the final year

(1999; Table 2.1)
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Table 2:1 Monthly rainfall records measured at three weather stations in the KTP

summarized into seasonal totals (mm) for the period of study: June 1996- Dec 1999.

Season and year

Weather

. HD Tot. HW CD HD Tot. HW CD HD Tot HW CD HD Tot.
Station

96 96 97 97 97 97 o8 98 98 98 99 99 99 99

Nossob 69 240 201 23 81 305 144 0 89 233 55 21 34 109
Mata Mata 5 152 5 0 12 17 53 0 37 145 16 45 37 118
T. Rivieren 68 195 52 19 7 77 60 4 51 115 47 19 32 98
Average 47 196 86 14 100 133 86 1 59 164 39 28 41 108
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2.3.3 Data collection

Honey badger spoor was located by a Khomani-San tracker and followed on foot until the
individual could be ambushed and caught in a hand net where it was hand injected and
immobilized with Zoletil (Appendix A). Thirteen females, 17 males and 13 cubs were caught
in this way and 25 individuals (13 females, 12 males) were radio-marked with Telonics radio-
collars. A wildlife veterinarian subsequently implanted ten of the radio-marked adults (five
females and five males), and three large cubs (one male, two females) with Telonics radio
transmitters (Appendix A). All other honey badgers that were captured were individually

marked by freeze branding (Appendix A).

All individuals were weighed and measured: body length (from tip of the nose to base of the
tail, with the measurement taken over the curve of the body); shoulder height (from the top of
the scapula to the end of the longest nail with the arm pulled straight); tail (base of tail to tip)

and neck circumference.

Over 2000 hours were spent habituating nine radio-marked adult badgers (five females with
five cubs and four males) to the vehicle until they could be followed without any obvious
influence on their foraging behaviour (Appendix A). Habituation also enabled collection of
information on non-habituated badgers (termed “other females” and “other males™ ) as the
non-habituated individuals appeared to take their cue from the habituated badgers and
sometimes relaxed in the presence of the vehicle. Over the course of the study 5244 h were
spent with habituated badgers with an additional 564 h spent observing “other” honey badgers
(Appendix B). Selected animals were followed continuously for observation periods ranging
from one to twelve days (X =4, n = 91) with an additional 57 short observation periods (less

than 24 h) ranging from 45 min to 20 h. During all observations honey badgers were observed
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from the roof of a vehicle averaging 10 - 30 m away depending on visibility and grass height.
During continuous observations all activities were timed to the nearest minute with a digital
stopwatch. Prey type, holes dug, and the number of prey items caught during each hunting

attempt were also recorded. A 400 000 candlepower spotlight was used for night observations.

Rodent trapping was used to assess seasonal changes in the relative abundance (Ra) of small
mammals. Eight trap-lines were set each season for three years (1997-1999) with three trap-
lines set in dune habitat, three in open plains and two in R. tricophorum patches. Each trap-
line consisted of 50 Sherman traps set in a cross formation (25 traps by 25 traps) where each
trap was 15 m from the next. A trap-line was set for two nights and one day and traps were
checked each morning and evening during the trapping period. Traps were baited with a
mixture of rolled oats, peanut butter and vegetable oil when they were set and bait was
replenished where necessary. All small mammals captured during a trapping period were
marked with a spot of red paint before release to enable identification of recaptures, and the
data from both nights were pooled. The relative abundance was expressed as the number of
individuals captured per 100 trap-nights during the trapping period, and recaptures were not

included in the count.

2.3.4 Analysis

2.3.4.1 Prey profitability

For the ten most common prey species caught through digging, an index of relative prey
profitability was estimated as biomass yield per unit handling time where time spent digging
+ eating (min) was used as an index of handling time (Krebs & Davies, 1987). Prey items
caught opportunistically above ground or through climbing were excluded from this analysis.
It is acknowledged that total biomass is an imperfect measure of energy yield, but in the

absence of digestibility studies and nutrient analyses, it is considered useful for this coarse
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index of profitability. All small mammals, small reptiles and large reptiles were eaten entirely,
including the heads of poisonous snakes. On occasion the pincers and tail of scorpions were
discarded, as were the wing feathers and talons of large raptors chicks. Larger mammals
(>100 g) were frequently eaten underground in a burrow so it was impossible to consistently
assess the amount eaten, however the hind feet (n=2) and tail (n = 2) of springhare Pedetes
capensis were found as well as small portions of skin from polecats Ictonyx striatus, African
wild cat Felis [ybica, bat-eared fox Otocyon megalotis and Cape fox Vulpes chama cubs.
Since the uneaten portions of the larger prey items were relatively small and likely to be
within the variation contained in the average biomass value used for each species (e.g. within
the size difference between a large and small springhare), no attempt was made to subtract

these from the biomass yield.

2.3.4.2 Seasonal and sexual differences in diet composition

Prey items from visual observations were summarized into eight food categories: solitary bee
larvae Parafidelia friesei, insects (excluding solitary bee larvae), scorpions, small reptiles
(<100 g, skinks, geckoes, agamas, lizards and small snakes), large reptiles (>100 g,
exclusively large snakes); small mammals (<100 g, all rodents except for the elephant shrew
Elephantulus intyfi); large mammals (>100 g) and birds. Tsama melons were analyzed
separately from other prey items since it appears they were primarily eaten for their water
content (Section 2.4.1.1). Prey categories were calculated as percentage frequency i.e. number
of food items eaten in each food category as a percentage of the total number of food items
eaten, and percentage biomass. Biomass values for prey items were estimated from data in the
literature (mammals and birds), relevant experts i.e. mass of snakes (G. Alexander, pers.
comm. ), scorpions (L. Prendini, pers. comm.), bird eggs (W. Tarboton, pers. comm.) and from

weighing prey items in the field (small reptiles and tsama melons). The biomass of individual
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prey items in each prey category was summed to provide an estimate of the biomass

contribution of each food category in each season.

Solitary bee larvae were considered in a category on their own as they were the only insect
species taken in large numbers and were not eaten throughout the study (section 2.3.1.2). A
coarse estimate of the number of larvae eaten and their biomass contribution to the diet was
calculated by multiplying the time honey badgers spent digging at larval patches (56.2 h) with
an estimate of the number of larvae eaten per minute. On two occasions a badger could be
heard cracking open larval cases and estimates of 35 larvae/ 37 min and 80 larvae/ 94 min
were obtained (mean = 0.88 larvae / min.). Since honey badgers frequently disappeared
underground for long periods when digging out larvae, a foraging bout was timed to the last

observed movement or sound of digging.

An index of dietary diversity for each season was calculated using Levin’s formula for niche
breadth, Ng = 1/ £ p;” where p; is the proportion of observations in food category i of the diet
(Erlinge, 1981; Lode, 1994), and the information-theoretic diversity measure of

Brillouin, H= (log n! - Z log fi!) / n where » is the sample size, and f; is the number of
observations in category 7 (Zar, 1999). Species richness simply represents the number of

species eaten.

Since there are repeated measurements on the same animal over three seasons, differences in
dietary composition between individuals were assessed using a generalized linear mixed
model (Schall, 1991; J. Juritz, pers. comm.). Variation between individuals accounted for only
2.6 % of the total variation in diet (generalised linear mixed model) and this suggests that

feeding patterns were consistent between animals. A first approximation of seasonal variation
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in diet was, therefore, obtained by combining data from different years for each of the three

seasons hot-wet, cold-dry, and hot-dry.

Where possible parametric tests (analysis of variance, two-sample, two-sided t-tests) were
used, with time proportions arcsine transformed before analyses to achieve normality (Zar,
1999). Non parametric tests ( Mann-Whitney U test and Kruskal-Wallis test) were used where
data were skewed and did not fit the assumption of normality, with Tukey’s multiple
comparisons to assess where differences lay (Zar, 1999). Spearmans rank correlation
coefficient (1) was used to investigate relationships between prey abundance and their

percentage contribution to the diet, and small mammal and small reptile consumption.

2.4 Results

2.4.1 Overall diet

From visual observations 3324 food items were identified to a food category and 83.6 % were
identified to species level comprising 59 species (Table 2.2), with 42 food species recorded
for females and 46 for males. Additional prey species were identified from spoor tracking
(ground squirrel Xerus inauris, black-backed jackal Canis mesomelas), unsuccessful hunting
attempts (aardwolf Proteles cristatus, slender mongoose Galerella sanguinea,) and visual
records from other observers (tawny eagle chick Aquila rapax, honeybee brood and honey
Apis mellifera scutellata: D. & C. Hughes, pers. comm., whitebacked vulture chick Gyps
africanus: Marlow, 1983). Only 88 food items (2.5 %) could not be identified to a food

category and these were excluded from further analysis.

During the study, honey badgers were twice observed to unsuccessfully attempt to break into

bee hives. In addition, during the cold-dry season of 1999, D & C Hughes (pers. comm.)
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observed two of the study animals (an adult female honey badger with her large cub) breaking
into 13 bee hives over 37 visits to eat bee brood and honey comb. On 61 % of the visits the

swarm’s defense was sufficient to chase off the honey badgers.

Tsama melons Citrullus lanatus were the only plant species recorded in the diet (6 %), with
invertebrates contributing 11 % and vertebrates the remaining 83 % spread over three classes

(mammals, birds and reptiles).

2.4.1.1 Tsama melons Citrullus lanatus

Tsama melons have a low calorific value (30-100 KJ / 100 g; Mills, 1990; compared to an
average of 894 KJ / 100 g for a mouse; Village 1990) but a moisture content of over 90 %. A
sample of 20 uneaten tsamas was weighed and the diameter measured to provided a baseline
regression of tsama size and mass (R* = 0.83, y = 0.06x + 72.8) against which a sample of 20
tsamas partially eaten by honey badgers could be compared. Results showed that on average
only 45 % of the total mass of an individual tsama was ingested representing an average mass
of 278 g (~ 83 - 278 KIJ). In terms of energetic returns, approximately 2 — 7 tsamas are

therefore equivalent to one Brant’s gerbil Tatera brantsii (65 g).

Tsama melons seemed to be located opportunistically by the honey badger and were more
frequently eaten in the cold dry season (x* = 86.9, p < 0.001) when they are also most
abundant (Knight, 1989). The honey badger opened the tsama melons with its fore claws and
teeth. Once opened, the honey badger scratched inside the tsama, licking up the moisture but
discarding large sections of pips and flesh. This suggests that the honey badger primarily
utilizes tsamas as a moisture source, in common with other carnivores and herbivores in the
KTP (Mills, 1990), but they may also be important for other nutrients (Knight, 1989). Honey

badgers were seen to drink water twice, once from an artificial waterhole and once from water
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running off tree trunks during a rainstorm. During a survey of 50 artificial waterholes

(Feb — Mar 1996), honey badger tracks were only located at a waterhole on one occasion.

2.4.1.2 Invertebrates- Insects and scorpions

Insects were difficult to identify from visual observations and may have been underestimated.
Solitary bee larvae Parafidelia friesee (identified by C. Scholtz) were the only insect species
observed to be eaten in large numbers. An estimated 3000 larvae were eaten representing a
biomass contribution of 1.2 % of the overall diet (Appendix C), and they were ranked 13th of
the 59 species in terms of their biomass contribution. Male honey badgers were estimated to
eat more solitary bee larvae than females despite similar periods of observation during 1998
(males: 996 h vs. females: 906 h) when these larvae were particularly important prey items
(section 2.3.3). Four male honey badgers were observed digging for solitary bee larvae for
53.2 h (& 2809 larvae) on 81 occasions, and on one occasion two male badgers were observed
digging at the same larval patch at the same time. In comparison, two female honey badgers
(n = 2) were observed digging for larvae on only three brief occasions (two from spoor-
tracking information, one visual observation) accounting for an estimated 0.1 % of the

biomass consumed (158 larvae). The reasons for these sexual differences are unknown.

Evacuation of 2 0.6 m x 0.5 m x 1 m block of sand within a larvae patch used by honey
badgers, sieved layer by layer, showed that groups of 1 - 4 larvae are found in small chambers
from 13 - 100 cm below the sand surface with the highest numbers found between 50 - 70 cm.
Each larva is encased in a hard brown shell of approximately 20 mm in length, and each larval
shell was cracked open individually by a honey badger. Larval patches used by a honey
badger were identified by the presence of empty shells and extensive diggings consisting of
11 to 54 holes over areas from 30-700 m?’. Patches were found primarily in compacted soil in

dune troughs where R. tricophorum shrubs predominated, and of the 41 larvae sites identified
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51.2 % had honey badger latrines (Chapter 6) associated with them. Honey badgers would
disappear underground when digging out these larvae, and they frequently slept in these holes

after a foraging bout.

2.4.1.3 Vertebrates

Excluding the solitary bee larvae, the barking gecko Prenopus garrulous (19 %) and hairy-
footed gerbil Gerbillurus paeba (33 %) were the most common prey items and the only two
species representing more than 10 % of the diet in percentage frequency (Appendix C). In
terms of estimated biomass ingested they were less important (1.7 % and 5 % respectively;
Appendix C) compared to larger but less frequently eaten prey species. Of the 13 species of
small mammals (< 100 g) known to occur in KTP (Nel ef al., 1984), nine were visually
recorded in the diet of honey badgers, with the hairy footed gerbil (n = 480; 62 % of small
mammals eaten), Brant’s gerbil Tatera brantsii (n = 218; 26 %) and striped mouse
Rhabdomys pumilio (n= 88; 10%) the most commonly eaten small mammal prey species
(Appendix C). Small mammal trapping revealed that these three species were also the most
common prey species in the study area comprising 62 %, 21 % and 5 % of the small mammals

caught (n= 1941) respectively, and they appeared to be eaten according to their availability.

Four species, springhare Pedetes capensis (22.2 %), mole snake Pseudaspis cana (21.4 %),
puff adder Bitis arientans (12.5 %) and Cape cobra Naja nivea (10.5 %), each contributed
greater than 10 %, and combined 67 %, of the total biomass consumed (Appendix C). The
three large snake species were important in both female and male diets (42.1 % and 48.7 %
respectively), but springhares represented 32.7 % of the biomass ingested by female badgers
and only 4.2 % in males. While two other honey badgers (one male, one female)

caught springhares opportunistically when they were already in burrows, a single female was

responsible for 86 % (n = 25) of the springhares seen in the diet of female honey badgers
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(section 2.3.4). When this female is removed from the analysis due to her individual prey
specialization, springhares represent only 1.8 % of the biomass consumed by females and 3 %

of the overall biomass consumed by honey badgers (in contrast to 22 %).

2.4.1.4 Handling time and prey profitability

Prey items caught through digging, varied not only in biomass (2 g —2 000 g) but also in
handling time (digging time + eating time). The digging effort expended to catch different
prey items varied according to prey species, from a shallow scrape for prey such as barking
geckoes to several large holes with mounds of earth <40 cm high for scorpions, snakes and
rodents. The average digging time required (minutes spent digging) for the successful capture
of the ten moét common prey species caught through digging was significantly different
(Kruskal-Wallis; H (9, n = 1482) = 229.42, p < 0.05; Table 2.2). There were no significant
differences when using an individual honey badger as the sampling unit (Kruskal-Wallis). The
barking geckoes (1 min) and skinks (2 min) required the least effort, while the large snakes,
such as mole snake (9 min) and Cape cobra (10 min) required the most effort. Within the
common small mammal species, the hairy footed gerbil (3 min) required less digging effort

than Brant’s gerbil (4 min) and the striped mouse (8 min).
When prey profitability was estimated for the ten most common prey species as biomass

consumed (g) per minute of handling time, the results showed that the large snakes (P.cana;

N. nivea) were the most profitable prey species and were 4 - 8 times more profitable than the
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Table 2.2 Estimations of the handling time (digging time + eating time) required for the

successful capture of ten common food items eaten by honey badgers (5 females; 4 males) in

the KTP. Prey items are presented in order of overall profitability (g / handling time).

Handling time (min) Profitability

Prey species Digging Eating  (g/min.)

2 33 Overall Overall
Mole snake
PN (n=23) 7.6(19) 11.7 (2.8) 93(1.7) 24 45
Cape cobra
5 msven n=12) 118027 68(3.8)  10.1(22) 12.3 313
Horned adder
B dauidialis (n=20) 39(L7) 2.2 (0.5) 3.4(1.2) 6.5 20.2
Brant’s gerbil
T Branisii (n=145) 38(05) 3.8 (0.6) 3.8(0.4) 1.5 12.1
Hairy-footed gerbil
G. pacba (n=327) 27(0.3) 2.1(0.2) 2.5(0.2) 1.6 6.3
Giant ground gecko
C.angulifer ~ (n=101) 2.7(0.3) 2.0 (0.3) 2.5 (0.2) 12 6.2
Barking gecko
P. garrulous  (n=527) 13(0.1) 1.3(0.2) 13(0.04) <1 38
Striped mouse
R. pumilio (n=40) 9.7 (2.4) 6.3 (1.6) 7.8 (1.4) 2.2 3.2
Kalahari tree skink
M. occidentalis (n=120)  2.2(0.5) 1.9(0.2) 2.0(0.2) <1 2.5
Yellow thintailed scorpion
O. wahlbergii (n=167)  2.4(0.3) 1.8(0.4) 2.3(0.3) 1 22
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two common small mammals (hairy footed gerbil; Brant’s gerbil), and 18 times more

profitable than scorpions and tree skinks for a foraging honey badger (Table 2.2).

The largest prey species caught by a honey badger in the KTP during the study was the
springhare (2 000 g). As noted above (section 2.4.1.3), one female honey badger (Af16) was
observed to consistently catch springhares at night (n = 25) by following their scent, and
chasing them above ground for distances up to 300 m until the springhare entered an escape
burrow. The springhare was then cornered and killed in the burrow. Once a springhare had
been caught, no further foraging was observed for that night. The average profitability index
for springhares for the honey badger using this individualized hunting technique was
calculated as: 2000 g / (14 min digging + 4 min spoor tracking) = 111 g/ min handling time
(n=23). Although eating time was unknown as it occurred in a burrow, the profitability of a
large prey item such as a springhare was 2.5 times that of the next most profitable item, the
mole snake (45 g/ min). While this female’s cub was observed to use this same hunting
technique successfully once independent of her mother, this was not observed in other
habituated honey badgers, which ignored springhares that were above ground despite their
high profitability. Other large prey items, such as the cubs and pups of felids and canids were
caught by other habituated honey badgers and are likely to have similarly high profitability
indexes. Since visual observations of the capture of these prey items were rare, this precluded

further analysis.

2.4.2 Seasonal variation in diet

There was a clear seasonality in the diet with significant differences in the frequency of prey
categories in the three seasons (x> =319, p <0.001, Table 2.3). Both the niche breadth and
Brillouin index were highest in the hot-wet season and lowest in the hot-dry with the cold-dry

season intermediate (Table 2.4). In contrast the species richness of the diet in the hot-dry
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Table 2.3 Seasonal differences in the diet, expressed as percentage frequency of occurrence

and percentage biomass contributed by each prey category to overall diet of honey badgers in

the KTP.
Prey consumed
0 2 s
Doyl oo % Frequency Stats test % biomass
Cold-dry  Hot-dry Hot-wet Cold-dry Hot-dry Hot-wet
(n=1052) (n=1364) (n=551)
Insects 0 0.8 1.8 x2=17.6 0 0 0.1
p<0.05
Solitary bee larvae' 6.7 0.8 0.7 X2 =176 8.5 0.5 0.1
p<0.05
Scorpions 12.4 3.7 6.7 x2=97 2.6 .2 0.3
p <0.001
Small reptiles 41.0 49.6 327 N.S 10.8 3.6 1.1
(<100g)
Large reptiles 1.4 54 13.8 x> =87 25.1 41.2 58.4
(>100g) p<0.001
Small mammals 37.6 36.2 39.3 x2=30.3 39.4 14.9 3.9
(<100g) p <0.001
Large mammals 0.3 2.0 3.8 ¥2=393 12.1 36.1 354
(>100g) p <0.001
Birds 0.7 1.5 1 N.S 1.6 5.3 0.8

' = For solitary bee larvae, % frequency refers to number of feeding events not the number of
individuals eaten, % biomass was estimated based on total time spent digging for larvae in

each season. (section 2.3.1.2).

? = For chi-squared analysis, the number of prey items eaten in each season was used
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Table 2.4 Seasonal differences in the diversity (Levins niche breadth index and

Brillouin index) and species richness of the diet of honey badgers in the KTP.

Index of diet Season
Hot-wet Cold-dry Hot-dry
Niche breadth 4.5 3.8 29
Brillouin index 0.6 0.6 0.5
Species richness 35 25 39
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season was more than twice that of the cold-dry season, with the hot-wet season intermediate
at 35 prey species (Table 2.4). While the consumption of small reptiles and birds showed no
significant seasonal variation, there were significant seasonal differences in the consumption
of all the other food categories, particularly scorpions and large reptiles (Table 2.3). Small
mammals (< 100 g) and small reptiles (<100 g) were the most common prey items and
together contributed greater than 70 % of the prey numbers eaten in each season and were
particularly common in the hot-dry season when they made up 86 % of the diet (Table 2.3).
In terms of biomass, their importance in the diet was not as consistent. The relative frequency
of small mammals in the diet varied by only 3 % across the seasons, but their biomass
contribution changed substantially from 39 % of the biomass consumed in the cold-dry season
to only 4 % in the hot-wet season (Table 2.3). This same pattern was seen in the small
reptiles, where their relative frequency of occurrence in the diet remained relatively constant
across all the seasons, but their biomass contribution declined dramatically from the cold-dry

season to the hot-wet season (Table 2.3).

The hot-wet season diet was characterized by the consumption of large numbers of snakes
(reptiles >100 g) and because of the large size (500 —1500 g) of the most common prey snakes
(mole snake P. cana; puff adder B. arientans, Cape cobra N. nivea), they contributed 58 % of
the biomass consumed in this season. While snakes did not disappear from the diet in the
cold-dry season, they-/ only contributed 25 % of the total biomass compared to the 39 %

biomass contribution of small mammals (Table 2.3).

Large mammals were relatively rare in the diet (< 5 %), but they made an important biomass
contribution and were particularly important in the warmer months of the year during the
breeding season of the bat-eared fox O. megalotis, Cape fox V. chama, and African wild cat

F. lybica (Skinner & Smithers, 1990) when the young were vulnerable to predation.
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Scorpions, birds and insects did not represent more than 5 % of prey biomass in any season

(Table 2.3).

2.4.3 Annual changes

When data were analyzed per season per year, there was no clear seasonal pattern in the
consumption of small mammals. However, their frequency of occurrence in the diet was
positively correlated with the relative abundance of small mammals in the study site estimated
from rodent trapping (Figure 2.1). Both small reptile and scorpion consumption were
significantly negatively correlated with the consumption of small mammals (small reptiles: n

=8, 1;=-0.83; p <0.01; scorpions: n =8, r; = -0.75; p < 0.05).

No food categories showed any significant correlations between their percentage frequency in
the diet and rainfall or temperature, except for the consumption of large reptiles (snakes),
which is significantly positively correlated with temperature (n = 8, r, = 0.69; p < 0.05).
Contrary to previous years, small mammal densities were low in the cold-dry season of 1999
(Figure 2.2) and small mammals only contributed 23.4 % of the diet in frequency, while both
small reptiles and scorpions were eaten in unexpectedly high numbers (Figure 2.2; Figure
2.3). Tsama melons and solitary bee larvae (Figure 2.4) both showed a sharp increase in the
diet in the cold-dry season of 1998 and were noticeably abundant during this season. Solitary
bee larvae were particularly unusual as they were not recorded in the diet in 1997, but were
important prey items during 1998 reaching a peak (19.9 % biomass contribution) in the cold
dry season of this year. They disappeared almost entirely from the diet in 1999. In 1999

individuals were seen to revisit old larvae sites but did not dig there except for one instance in
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Figure 2.1 The relationship between percentage frequency of small mammals
consumed by honey badgers and the relative abundance of small mammals estimated

from rodent trapping from the cold-dry season 1997 to the hot-dry season 1999.
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Figure 2.2 Annual and seasonal changes in the proportions of small reptiles, scorpions

and small mammals in the diet of honey badgers in the KTP, from visual observations
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—e— Reptiles (>100g)

CD-97 HD-97 HW-88 CD-88 HD-88 HW-99 CD-33 HD-g¢ -+ Scorpions

Season and year

Figure 2.3 Seasonal and annual changes in the frequency of occurrence of scorpions

and large reptiles in the diet of honey badgers in the KTP from visual observations.
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Figure 2.4 Seasonal and annual changes in the frequency of occurrence of tsama

melons and solitary bee larvae in the diet of honey badgers in the KTP, showing the

peak in the diet in the cold dry season of 1998 in both food categories.
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the hot-dry season of 1999 when a male badger visited an old site and evidence of freshly dug

out larvae were found.

This period followed an unusually dry hot-wet season with only half the rainfall of previous
years (Table 2.1). The data suggest that honey badgers switched to the low biomass, low
profitability but still abundant small reptiles and scorpions since their preferred prey of this
season, the small mammals, were not available. In addition, the young of large mammals and
birds were not available as it was not the breeding season (Figure 2.5), solitary bee larvae
were no longer eaten and assumed to be no longer available (Figure 2.4), and large reptiles
were Inactive at this time of year. A 3-month-old honey badger cub, no longer suckling but
still entirely dependent on her mother for food, starved to death during this period (confirmed

by a post mortem done by Dr D. Grobler, Kruger National Park veterinarian).

2.4.4 Sexual differences in body size, diet and foraging behaviour

2.4.4.1 Body size

Honey badgers show marked sexual size dimorphism in the KTP (1.52; calculated as the ratio
of male weight to female weight), with males significantly larger than females in body length,
shoulder height and mass (t-test, p < 0.01; Table 2.5). At the age of 6-8 months male and
female cubs are already sexually size dimorphic (Figure 2.6). As a result, adult females are at
least 2 kg lighter and noticeably smaller than the still dependent male cubs (12 —14 months

old) during the final months of dependency (Chapter 7).

44




2: Diet and foraging behaviour

55
45 ¢+

g

o

T 35

E=

Q

(&)

=4

2

= 25

(5]

Q

o

k]

& 15}

=

(7]

£

o

&

“ o5

—o— Mammals (>100

wr (>100g)

CD-97 HD-97 HW-98 CD-98 HD-98 HW-99 CD-99 HD-99 ~0- Birds
Season and year

Figure 2.5 Seasonal and annual changes in the frequency of occurrence of large mammals

and birds in the diet of honey badgers in the KTP.
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Table 2.5 Mean and standard error of linear and mass measurements of male and

female adult honey badgers in the KTP.

Measurement Q Overall (n=13) & Overall (n = 17)

Mean (Std. Error) ~ Mean (Std. Error)

Mass (kg) 6.2 (0.14) 9.4 (0.23)
Body Length (mm) 635.8 (11.4) 724.4 (5.83)
Shoulder Height (mm) 352.1 (4.37) 396.8 (3.73)
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Figure 2.6 Average mass of male and female honey badger cubs of different ages captured

during the study. Data on the mass increase of a female cub hand-reared in Howletts Zoo,

England is also shown for comparison (adapted from Johnstone-Scott, 1975).
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