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The distribution of the brown hyaena (Hyaena brunnea) in southern Africa overlaps widely
with commercial livestock ranching. As a direct result, both perceived and confirmed conflict
with farmers occurs and hyaenas are trapped for lethal control or translocation. We studied
the outcomes of a conflict-related brown hyaena translocation in Central Namibia involving a
subadult female — the first reported GPS-monitored translocation of this species. The animal
was moved 63 km from the conflict site and after exploratory movements settled into a new
home range incorporating resident conspecifics. The hyaena caused no further conflict and
did not return home to its original capture site where livestock depredation ceased. The
hyaena was killed in a road accident five months after rel We a and review our
results (and brown hyaena translocations in general) with respect to species ecology,
previous translocations as well as monitoring data from resident conspecifics. We provide
supporting information that individual hyaenas can be translocated successfully but
emphasize that decisions need to be made case-specifically considering the age, sex and
social status of the animals. We highlight the importance of brown hyaena sociality when
considering translocation as a management tool.
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monitoring.

INTRODUCTION
Across southern Africa, large carnivores continue
to be translocated in considerable numbers in
efforts to restore ecosystem functioning and safe-
guard endangered species (Gusset, Graf &
Somers, 2006a; Hayward et al., 2007a; Hayward &
Somers, 2009; Trinkel et al., 2008) and in response
to conflict with livestock farmers (e.g. Stander, //au,
|ui, Dabe & Dabe, 1997; van der Meulen, 1977;
Weilenmann, Gusset, Mills, Gabanapelo &
Schiess-Meier, 2010). Although only few struc-
tured studies have been carried out to document
the outcomes of these actions, translocation of
conflict predators is generally viewed with scepticism
because it is largely unsuccessful (Fonturbel &
Simonetti, 2011; Linnell, Aanes, Swenson, Odden
& Smith, 1997; Massei, Roger, Quy, Gurney &
Cowan, 2010). The necessity and value of rigorous
post-release monitoring to improve conservation
management and elucidate translocation biology
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have been emphasized (e.g. Fischer & Lindenmayer,
2000; Houser, Gusset, Bragg, Boast & Somers,
2011; Gusset et al., 2008). The controversy around
conflict-translocations is further complicated when
individuals from social species are moved solitarily
(Mills & Hofer, 1998).

Whilst post-translocation information is accumu-
lating for some African carnivores including leopards
(Panthera pardus) (Hayward, Adendorff, Moolman,
Hayward & Kerley, 2006; Stander et al., 1997;
Weilenmann et al., 2010), African wild dogs
(Lycaon pictus) (Gusset, Slotow & Somers, 2006b;
Somers, Graf, Szykman, Slotow & Gusset, 2008)
and lions (Panthera leo) (Hunter, 1998; Stander,
1990; Trinkel et al., 2008; van der Meulen, 1977),
very little is understood about hyaena translocations
(Mills & Hofer, 1998). Skinner & van Aarde (1987)
recorded first range data for three translocated
brown hyaenas (Hyaena brunnea) in South Africa.
Their work suggested that individuals are capable
of adjusting to unfamiliar environments and estab-
lishing themselves for prolonged periods without
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causing conflict (despite visiting human habita-
tion), thus fulfilling some of the criteria regarded as
important to achieve translocation success
(Linnell et al., 1997; Massei et al., 2010). In addi-
tion, Hayward et al. (2007b) report mixed results
for reintroductions of the species into the Eastern
Cape of South Africa and our current understand-
ing of brown hyaena translocations is limited to
these studies. Mills & Hofer (1998) generally
caution that translocation of individual female
hyaenas (referring to the spotted hyaena (Crocuta
crocuta)) without matrilineal kin support may not
be a suitable management approach and thus
prone to failure. They further express concern over
intraspecific competition resulting from hyaena
translocations into extant range areas.

Our study evaluates the outcomes of a conflict-
related translocation of a single subadult female
brown hyaena in central Namibia. To our knowl-
edge, this represents the first GPS-monitored
translocation for the species and provides relevant
information for future management. We interpret
our findings with regard to species ecology, the
limited data available from previous brown hyaena
translocations (Skinner & van Aarde, 1987) and
compare information from resident conspecifics.
Therefore, we also document range use data for
Namibia’s inland brown hyaenas. The objectives of
this translocation were: a) to mitigate opportunistic
calf-attack events in a non-lethal manner and with-
out causing further conflict, b) to test and assess
the release of a brown hyaena into known
conspecifics’ range, and c) to facilitate the
hyaena’s contribution to the free-ranging gene
pool.

STUDY ANIMALS AND RESEARCH
PROTOCOLS

Translocated female N055

The translocated female hyaena (N055) was
trapped on a commercial livestock farm in Central
Namibia in January 2012, following four incidents
of bite injuries inflicted on newborn cattle (Bos
primigenius) calves that were less than seven days
old. The predatory capacity of brown hyaenas (in
areas with largely immobile prey) has been docu-
mented in detail (e.g. Wiesel, 2010) suggesting a
strongly developed instinct for hunting live prey. In
this case, examination of bite wounds provided
evidence (subcutaneous haemorrhaging on hind
quarters and hind legs coupled with only mild skin
perforations and signs of tearing, dragging and
pulling) that these were indeed atypical of other
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indigenous large predators, i.e. cheetahs
(Acinonyx jubatus) and leopards, and most likely
inflicted by a brown hyaena. Bite marks and inju-
ries were consistent across all attacked calves and
exceeded the dimensions that would potentially be
caused by black-backed jackals (Canis meso-
melas) or caracals (Caracal caracal). Attacks were
restricted to a small, fenced cattle area in which
fresh hyaena spoor and fence burrowing activities
had been observed, without obvious signs of other
predators. The hyaena was captured in a baited
live trap with collapsible cage doors at either end
afew hours after the last bite incident. The affected
landowner requested the live removal of the animal,
but refrained from lethal control.

With permission from the state wildlife authori-
ties, NO55 was translocated at a linear distance of
63 km and released onto a private wildlife reserve
(with game-proof but not predator-proof fencing)
within 48 h of capture. Before release, a licensed
veterinarian immobilized the hyaena. Whilstimmo-
bilized, the animal was measured, examined, fitted
with a GPS iridium satellite transponder (Africa
Wildlife Tracking, Pretoria, South Africa) and bio-
logical samples, i.e. hair, saliva and blood, were
collected. The animal was approximately 12 months
old (estimated by |. Wiesel assessing tooth erup-
tion and wear), weighed 27 kg and measured
48 cm around the neck, 68 cm at the shoulder
and 112 cm in length (naso-anal). After complete
recovery from anaesthesia, NO55 was released
into an area known to support resident conspecifics.
Habitat conditions at source and recipient sites
were generally consistent — both localities are part
of the mountainous, semi-arid, bush-encroached
highland Savanna Biome in Namibia’s Khomas
Highlands. The GPS unit was programmed to
record and transmit three locations every 24 h,
i.e. 19:00, 00:00 and 05:00 (local time) resembling
expected times of emerging, peak and declining
activity (Owens & Owens, 1978). We shared loca-
tion data with private landowners on a daily basis
in order to determine details of post-release con-
flict and ecology.

Resident brown hyaenas

In October 2013, a subadult male brown hyaena
(NO75) was accidentally captured in a live trap
placed at a leopard kill which was only 9.0 km from
NO55’s release location (Fig. 1). Because data on
Namibia’s inland brown hyaenas are scarce, the
male was also fitted with a GPS iridium satellite
transponder (Africa Wildlife Tracking, Pretoria,
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Fig. 1. Movements of two subadult brown hyaenas (translocated female N055 and resident male NO75) in the same

bio-geographic region of central Namibia.

South Africa) and released at the capture site
immediately (Ministry of Environment and Tourism
permit number: 1782/2013). All capture and
handling protocols were in agreement with ethics
and welfare considerations gazetted in the national
guidelines for the research and keeping of large
carnivores (MET, 2012) and ethical clearance for
the research was granted by Manchester Metro-
politan University (clearance number: RD1-06979
434-20130923). NO75 was approximately 24
months old, weighed 33 kg and measured 52 cm
around the neck, 69 cm at the shoulder and
109 cm in length (naso-anal). Similar to NO55, the
male’s collar was programmed to record and relay
at least three locations every night (19:00, 00:00,
05:00). When NO75’s GPS unit failed less than two
weeks into the monitoring, we continued to record
his movements opportunistically through standard
VHF telemetry using triangulation to determine his
positions. NO75’s anaesthesia and data sharing
protocols were identical to those of NO55.
Moreover, to interpret NO55’s post-release activ-

ities in more detail we also evaluated them against
data from resident Namib Desert brown hyaenas,
including one adult male, two breeding females
and two subadult females (see Table 1 and Fig. 2).
These hyaenas belonged to different clans and
were GPS-monitored between 2005 and 2011 as
part of a long term ecological study (Brown Hyena
Research Project — www.strandwolf.org).

RESULTS
Upon release, translocated female NO55 displayed
large-scale exploratory movements for 16 days
(Fig. 1), roaming over an area of approximately
582.2 km® (100% Minimum Convex Polygon
(MCP)). During this time, the hyaena travelled a
minimum total distance of 133 km (median =
10.1 km/day; S.E. = 2.0 km; n = 11, range =
1.5-21.9 km/day) and moved through 15 private
farms managed for livestock and/or game produc-
tion, hunting and recreational and non-consumptive
wildlife tourism. NO55 did not show any release site
fidelity and left the reserve during the night follow-



Table 1. Comparison of home ranges and movement details for translocated and resident brown hyaenas in South Africa and Namibia.
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*Ranges and movements were calculated with ArcGIS v. 10.1 (ESRI, 2013) using the ArcMET extension (Wall, 2014) and R (R Core Team, 2013).

ing translocation, but did not return to her capture
site. The resident hyaena NO75 showed no explor-
atory movements of such scale (Fig. 1).

Following initial explorations, NO55 established a
stable range which she maintained until her death
four months later. The range’s geographic centroid
was located 19 km northwest of the release site
and 69 km from the original capture location
(Fig. 1). Local habitat was mainly characterized by
undulating mountain terrain, large areas of
black-thorn (Acacia mellifera) encroachment,
semi-open grassland glades, seasonal river
courses and swamps as well as large permanent
water dams. Road density was higherin NO55’s re-
lease area with 1.39 km/km® compared to
0.85 km/km? in her capture area (measured
in 100 km® quadrates around trap and release
sites, respectively). NO55’s range measured
133.5 km® (100% MCP) and daily movements
decreased to a median of 8.3 km/day (S.E. =
0.4 km; n = 94, range = 1.6—-19.4 km/day) which
were significantly different from those during the
exploration phase (comparing ranked means with
a Mann-Whitney U-test: W = 688, P = 0.037). In
comparison with resident subadults (see also
Table 1), her distances were similar to those of
inland male NO75 (Mann-Whitney U-test: W= 380,
P = 0.067) but differed significantly from coastal
female Alaika (Mann-Whitney U-test: W = 2360,
P =0.007).

NO55 settled into an area in which landowners
regularly observed resident brown hyaenas on
wildlife cameras and where the species was
known to reproduce successfully (C. Kruger, pers.
comm., 12 June 2012). Within the range, N055
displayed distinct oriented movements towards
one specific location for 28 days, closely resembling
those of resident hyaenas during cub-provisioning
and social interaction at active dens (Fig. 2.).
During the same period, NO55 was once observed
in company of an adult brown hyaena and both
animals fled in the same direction when ap-
proached. NO55’s movements hence suggest that
she found and visited an active den site of the
resident hyaenas and possibly assimilated into the
local clan. We did not detect den-oriented activity
in NO75’s location data (Fig. 2).

NO55’s post-release range encompassed live-
stock and game production properties, hunting
and other tourism enterprises as well as a sand-
mining concession. Through regular consultation
with these landowners and sharing of positional
data we established that NO55 caused no conflict
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Fig. 2. Brown hyaena movements as influenced by denning activity — showing oriented movements of resident individ-
uals in the direction of their clan’s known active den site for cub provisioning and social interaction (male Alfie (a),
breeding females Obelixa (b) and Tosca (c), young females Helene (e) and Alaika (f)), non-oriented movements of
Tosca outside the breeding period (d), oriented movements of translocated female NO55 to a suspected active den
site (g) and non-oriented movements of male NO75 suggesting his clan was not denning (h). Den locations are
indicated by black dots. Panels display selected movements standardized for consistent data and time periods.

throughout her range. Moreover, no further bite
incidents occurred at the original conflict site for at
least 10 weeks after the hyaena was removed (W.
Teubner, pers. comm., 8 April 2012). No conflict
was reported for subadult male NO75.

NO55 died in a vehicle accident in her new range
137 days after release. The total cost of this
translocation including relocation, examination
and GPS-monitoring was US$1672 (see cost
structure and detail in Weise, Stratford & van
Vuuren, 2014). Resident male NO75 was alive
when the study was concluded.

DISCUSSION
Namibia’s brown hyaena population appears
stable, if not increasing (Stein, Aschenborn,
Kastern, Andreas & Thompson, 2012) and the
species is widespread across commercial live-
stock farmlands (Lindsey et al., 2013; Stein et al.,
2012). The importance of landscape-scale
pastoralist systems as a mainstay habitat for
brown hyaenas has already been identified across
southern Africa (Kent & Hill, 2013; Lindsey et al.,
2013; Wiesel, Maude, Scott & Mills, 2008). Exten-
sive range overlap with pastoralism compounds
the species’ opportunity to predate on small

domestic animals (Mills & Mills, 1978; van As,
2012) or to feed on livestock carcasses killed by
other carnivores (e.g. Maude & Mills, 2005; Stein,
Fuller & Marker, 2013). This will inevitably result in
regular conflict with commercial farmers. Similar
to livestock depredation studies elsewhere in
southern Africa (Schiess-Meier, Ramsauer,
Gabanapelo & Kénig, 2007; van As, 2012), 16% of
Namibian land managers (n = 221) report brown
hyaenas as conflict carnivores — especially during
peak calving/lambing seasons, and 3.8% of all
respondents state that they are the primary cause
of livestock depredation (F.J. Weise, unpubl. data,
2008—-2014). Where lethal control of confirmed or
perceived livestock raiders is not considered
acceptable, translocation of offending individuals
may offer one avenue for conflict mitigation. How-
ever, more detailed information is needed to
formulate suitable protocols for such interven-
tions.

The outcomes of NO55’s translocation confirm
several aspects of post-release behaviour observed
in other translocated brown hyaenas (Skinner &
van Aarde, 1987). First, the animal displayed no
true site fidelity but settled into a definable range in
the vicinity of the release area (Fig. 1). Secondly,
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despite living close to human habitation and cross-
ing through cattle ranches, no conflict was reported
as a consequence of this translocation. Thirdly,
the new range incorporated large tracts of moun-
tainous habitat supporting the notion that
post-release movements may be influenced by
this type of topography (Skinner & van Aarde,
1987). Moreover, NO55’s adapted to an unfamiliar
environment and her new range was in agreement
with those of resident subadults in Namibia (Skin-
ner, van Aarde & Goss, 1995 and Table 1).

This translocation was successful in alleviating
livestock attacks at the capture location without
moving conflict elsewhere. The hyaena did not
return to her capture site and settled into a stable
range overlapping with conspecifics in the vicinity
of the release reserve. Movement data also suggest
successful clan assimilation (Fig. 2). Dens are the
social meeting point for resident brown hyaenas,
and social cohesion is maintained through the
greeting ceremony and other interactions, such as
food provisioning for cubs (Mills, 1982; Mills,
1983a). N055’s premature age probably contrib-
uted to this success, as young brown hyaenas
usually display submissive behaviours during
intraspecific encounters (Mills, 1981; Mills, 1983b),
immigrate or become nomadic (Mills, 1982). The
animal’s extensive and immediate exploratory
movements are consistent with post-release
behaviour of other large carnivores (see Bradley
etal., 2005; Houser et al., 2011; Priatna, Santosal,
Prasetyo & Kartono, 2012; Riley, Aune, Mace &
Madel, 1994; Ruth, Logan, Sweanor, Hornocker &
Temple, 1998; Weilenmann et al., 2010). The
hyaena left the target release area and died less
than six months post-release, therefore failing to
achieve true translocation success. Road acci-
dents are a common mortality cause for Namibian
brown hyaenas (. Wiesel and F.J. Weise, pers.
obs.) and in this case, it is possible that NO55’s
road death was an effect of translocation because
the hyaena was moved into an area where road
density was considerably higher than in her cap-
ture area.

Although preliminary, and in part anecdotal, we
provide supporting information that individual
brown hyaenas may be translocated successfully.
However, we strongly caution that this strategy
should not be undertaken lightly or as a standard
management approach. Due to the low hunting
success of brown hyaenas (Mills, 1984) compen-
sation for livestock damage may also be an eco-
nomically feasible conflict mitigation strategy and
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encourage landowners to tolerate offending
individuals. Here, the financial cost of N055’s
translocation was approximately equivalent to the
value of three to four cattle calves, the number
attacked by the hyaena.

Where translocation is considered necessary,
the recipient population should be studied prior to
releases so as to determine its social structure in
detail. The importance of sociality and group inte-
gration during translocations has already been
demonstrated for other social carnivores (e.g.
Gusset et al., 2006; Gusset, Stewart, Bowler &
Pullin, 2010; Somers & Gusset, 2009; Trinkel et al.,
2008). In the case of brown hyaenas, subadults of
both sexes as well as adult males often disperse
from natal clans and are usually tolerated by other
resident groups (Mills, 1983b; Mills, 1984; Owens
& Owens, 1978). Skinner & van Aarde (1987)
report variable outcomes for adult females includ-
ing the successful translocation of one animal into
uninhabited range whilst another female left the
area and travelled several hundred kilometres
from the release site. Because brown hyaenas
mainly forage solitarily (Mills, 1983b; Owens &
Owens, 1978), it would appear to be very difficult
to trap integral family sub-groups for translocation
and also bear the risk of compromising remaining
clan members such as dependent offspring at the
source site. Moreover, it would be very resource-
consuming to accurately determine information
required to conduct group translocations responsi-
bly —namely recipient potential and social status of
resident populations in release areas. Due to the
ad hoc nature of translocations, managers simply
cannot anticipate the age, sex or social status (all
of which probably influence an individual’s trans-
location suitability) of candidate hyaenas. There-
fore, wildlife authorities may consider temporarily
admitting individuals into registered rehabilitation
facilities allowing for artificial group establishment
and/or case-specific identification of adequate
release sites — rather than experimentally trans-
locating hyaenas. Release site selection should
always be assessed in consultation with local and
regional species experts — vast mountainous habi-
tats have proven ideal for translocation purposes
(Skinner & van Aarde, 1987 and this study).

Translocation should only be considered to facili-
tate range expansion (Skinner & van Aarde, 1987;
Hayward et al., 2007b) or to prevent lethal removal
of offending individuals when other conflict mitiga-
tion strategies such as improved livestock protec-
tion have failed. Nonetheless, the strategy should
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be available to managers and be further tested
as part of a larger conflict mitigation repertoire —
although never as a first choice. Translocated
hyaenas (except juveniles) should always be
equipped with GPS satellite transponders to
permit intensive monitoring and subsequent eval-
uation of case studies. The biological and technical
considerations that should precede any trans-
location have already been described in detalil
(see Miller, Ralls, Reading, Scott & Estes, 1999).
Where conflict is doubtful or can be managed
on-site, the immediate release of trapped hyaenas
should be promoted instead — through joint
research or compensation of damage. Including
landowners in monitoring activities was beneficial
to our studies and improved local perception of the
species — neither of the study hyaenas was perse-
cuted and collaborative efforts are under way to
collar more free-ranging specimens for scientific
and conflict mitigation purposes.
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