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1 | INTRODUCTION

Feeding strategies and behaviour of large carnivores vary because

of differences in land-use practices and habitat characteristics

(Trinkel, Fleischmann, & Kastberger, 2006). One carnivore species

reportedly showing behavioural plasticity in feeding behaviour is

the spotted hyena Crocuta crocuta, which is widely distributed in

most protected areas (PAs) in southern Africa (Bohm & Honer,

2015).

Unfortunately, changing land-use and habitat modification affect

the distribution of spotted hyena prey (Trinkel et al., 2006). Knowl-

edge of spotted hyena diet is important in determining the extent of

resource utilization (Kolowski, Katan, Theis, & Holekamp, 2007).

They are efficient hunters whose diet consists of various sizes of

ungulates (Holekamp, Small, Berg, & Cooper, 1997) but would occa-

sionally prey on domestic animals resulting in retaliatory killing.

Scavenging and kleptoparasitism occur when opportunities arise. In

view of continued habitat change and varied management practices,

we determined whether spotted hyenas showed a shift in prey

selection according to land-use type by assessing their behavioural

plasticity in feeding. We determined the impact of land-use on spot-

ted hyena prey selection by comparing differences in frequency of

occurrence of prey remains in their scats in two wildlife land-use

types in western Zimbabwe: Zambezi National Park (NP) and Matetsi

Safari Area (trophy hunting). Sport hunting is known to influence the

distribution of hunted species (Ndaimani, Murwira, & Kativu, 2014),

but little is known on whether spotted hyenas show behavioural

flexibility in prey type in response to the effects of trophy hunting

on their prey base. In addition, large-sized prey species are generally

sensitive to habitat disturbance. Therefore, we predicted that

spotted hyena diet would vary according to prey body size between

the two PAs differing in land-use management.

2 | MATERIALS AND METHODS

Zambezi NP (17°57.3410S 25°41.3990E) and Matetsi Safari Area

(18°22.7600S, 25°52.3530E) cover 560 km2 and 3,000 km², respec-

tively. Both areas are state land which is managed by the Zimbabwe

Parks and Wildlife Management Authority. Although both are pro-

tected, they differ in the predominant land-use. Zambezi NP is used

exclusively for photographic tourism, whereas the majority of man-

agement units at Matetsi Safari Area (including Units 4 and 5 sam-

pled for this study) are used for trophy hunting (Muposhi et al.,

2016). The two areas are inhabited by various species of ungulates

and large carnivores (Muposhi et al., 2016). Fuller and Kazuma For-

ests, various private wildlife farms, and human settlements (both

communal and Environmental Conservation Areas, [ECA]) surround

the two study areas. The Matetsi ECAs are community-based wildlife

conservation farms that have partially overlapping grazing land with

wild animals. These ECAs share the boundary with the safari area in

the south-east and Zambezi NP on the western side. Records indi-

cate that the spotted hyena densities in the landscape range from

0.055 to 0.113 individuals per km2 (Holekamp & Dloniak, 2010),

while their key competitors, the African lion Panthera leo, are about

0.026 individuals km2 (Loveridge, Searle, Murindagomo, & Macdon-

ald, 2007).

Spotted hyena scats were collected (n = 254) along 16 trails in

the Matetsi Safari Area and 22 trails in Zambezi NP (each trail was

2.5 km long) resulting in a total of ~40 and ~55 km of traversed
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distance, respectively, between 2014 and 2015. Trails covered ripar-

ian systems and access roads, and scats were identified by their con-

spicuous white colour and size. Scat collection and analyses followed

Mbizah, Marino, and Groom (2012), Ramesh and Downs (2015) and

Boast et al. (2016). Scats older than 2 weeks were not collected.

Scats were sun-dried (when fresh), packaged in brown envelopes,

and stored for further analyses.

We soaked dry scats in water until soft and then washed them

with running water through a 1-mm sieve. Hairs were then sepa-

rated, washed in acetone, dehydrated in 98% ethanol, and dried on

filter paper followed by microscopic (magnification *60–100) cuticu-

lar scale imprint and hair cross section examination (Boast et al.,

2016; Yirga et al., 2015). Prey were identified to species level based

on undigested hairs. Hair of prey generally remains undigested in

carnivore scats, and therefore, hair identification is useful in deter-

mining the prey species in the diet of carnivores (Ramesh, Kalle, San-

kar, & Qureshi, 2012). Therefore, we used a combination of hair

characteristics, including hair width, medullary, and cuticular struc-

ture, to identify spotted hyena prey. These were observed micro-

scopically and compared with reference hairs of potential prey

species collected from carnivore kill sites, trophy animals, and a taxi-

dermy in Bulawayo, Zimbabwe. We then only identified species for

which hair remains were most prevalent in each scat sample. We

also recorded two prey species in some of the scat samples. We ran-

domized the original order of scat samples (1,000 iterations), and the

rarefaction and extrapolation curve was used to ascertain the ade-

quacy of scat samples (Figure S1) to assess species richness (Chao

et al., 2014).

We classified the size of the major mammalian prey species of

the spotted hyena into small (0/5–25 kg), medium (26–100 kg), and

large (>100 kg) body mass categories based on their documented

body mass (Mbizah et al., 2012). We calculated the percentage of

occurrence (number of occurrences of a food category/total number

of occurrence of all food categories 9 100) and the relative fre-

quency of occurrence (number of occurrences of a food category/to-

tal number of scats with hairs 9 100) of each prey item, to provide

measures of how often spotted hyenas fed on the various types of

prey and as a measure of importance of the respective prey types in

their diet (Loveridge & Macdonald, 2003). We used the Pearson’s

Chi-square test at ≤0.05 in Program R (R Core Team, 2015) to deter-

mine whether there was significant variation in diet composition

(small, medium, and large prey) between the two land-use areas.

3 | RESULTS

Mammalian prey consumed by spotted hyena were identified from

89.4% of the 254 scat samples collected (Zambezi NP, n = 124;

Matetsi Safari Area, n = 103). About 10.6% (n = 27) of total scats

collected had no identifiable hairs and were thus excluded from fur-

ther analyses. The total mammalian prey species in the spotted

hyena diet was 18 for Matetsi Safari Area and 16 for Zambezi NP.

Sample coverage against increasing number of samples indicated that

adequate scat samples were achieved in both study areas (Figure S1).

Diet composition of spotted hyenas differed significantly between

the two land-use types (v2 = 12.008, df = 2, p = .003).

Total percentage occurrence of prey species in spotted hyena

scats showed domestic stock occurrence as 13.6% for Matetsi Safari

Area and 15.3% for Zambezi NP. Total percentage occurrence of

small-, medium-, and large-sized mammalian prey was 24.3%, 51.5%,

and 24.3%, respectively, for the Matetsi Safari Area, while 33.1%,

29.0%, and 37.9%, respectively, for Zambezi NP. Spotted hyenas

also fed on rodents, particularly the springhare Pedetes capensis in

the safari area (Table 1). Common duikers Sylvicapra grimmia were

preyed on more in Zambezi NP (17.7%) than the safari area (9.7%).

Zebras Equus quagga (3.9%) were consumed in the safari area but

not in Zambezi NP, while blue wildebeest Connochaetes taurinus

(3.2%) occurred in scats from Zambezi NP only. In both areas, the

frequently consumed small-sized, medium-sized, and large-sized

mammalian prey were common duiker, impala Aepyceros melampus

and greater kudu Tragelaphus strepsiceros, respectively. Overall,

impala was the most consumed prey in both the Matetsi Safari Area

(35.0%) and Zambezi NP (19.4%; Table 1).

4 | DISCUSSION

Total mammalian prey species in the spotted hyena diet was similar

for Matetsi Safari Area (18) and Zambezi NP (16). However, their diet

composition differed significantly between the two land-use types.

Total percentage occurrence of the respective prey of spotted hyena

varied between the two land use types. This was attributed to their

ability to shift to alternative prey during lean periods (Holekamp &

Dloniak, 2010). In the current study, their diet comprised of small to

large-sized mammals similar to spotted hyenas in Save Valley Conser-

vancy, Zimbabwe (Mbizah et al., 2012). They frequently consumed

small- and large-sized mammalian prey in Zambezi NP compared with

the safari/hunting area where medium-sized mammalian prey were

consumed. This prey body size variation was attributed to availability

of prey, the heterogeneity of habitats across the two land-use types,

and proximity to human settlements, resulting in the varying percent-

age occurrence of prey species in the scats of spotted hyenas in the

two land-use types. Impala was the most consumed prey in both the

Matetsi Safari Area and Zambezi NP. Occurrence of large-sized mam-

malian prey consumed in scats from Zambezi NP was possible due to

higher availability of such prey. In the absence or low abundance of

large-sized prey species in the safari area, medium-sized prey species

might be consumed more by spotted hyenas as in other studies (Mbi-

zah et al., 2012). Their diet in the two land-uses further differed with

zebras being present in the diet in the safari/hunting area while wilde-

beest were present in the diet in Zambezi NP. Zebras were sighted in

both land-uses (M. Mhlanga, personal observation) and their fre-

quency of occurrence in spotted hyena diet from the safari area was

attributed to scavenging or kleptoparasitism.

Domestic stock was consumed by spotted hyenas in both wildlife

land-use types despite a variation in disturbance level. Occurrence
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of domestic stock in the spotted hyena’s diet in both land-use types

was possible due to substantiated existence of human–wildlife inter-

action (Peterson, Birckhead, Leong, Peterson, & Peterson, 2010; M.

Mhlanga, personal observation). Spotted hyenas in the safari area

preyed more on cattle Bos taurus and goats Capra aegagrus while

those in Zambezi NP preyed on domestic dogs and donkeys Equus

asinus. This is an indication that hyenas can shift their diets and

adapt to the availability of different prey species (Periquet et al.,

2015), other predators and/or the presence of people. However, the

ability of spotted hyenas to move relatively long distances in search

of prey, possibly allows the species to forage in human settlements

that are in or near the PAs, especially if domestic stock are unpro-

tected (Kuiper et al., 2015).

In conclusion, spotted hyena showed a shift in prey selection

under the two varying land-uses showing behavioural plasticity in

their feeding. This facilitates its ability to occupy disturbed land-

scapes including areas with high human densities, and makes it

adaptable to anthropogenic pressures and changing land-use. Varia-

tion in size and type of prey species consumed was aligned to land-

use type and the ability to adapt foraging strategies resulting in diet-

ary shifts in relation to likely availability. Our study demonstrates

how land-use affects hyena diets. Therefore, wildlife managers

should take cognisance of the way land use influences ecological

processes, such as predation, at higher trophic levels, which may

contribute to stock losses in neighbouring communities.
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