REVIEW

Roan antelope Hippotragus equinus in Africa: a review of

abundance, threats and ecology

Carl P. HAVEMANN

Mammal Research Institute, Department of Zoology and Entomology, University of Pretoria, Private Bag X20, Hatfield

0028, South Africa. E-mail: cphavemann@zoology.up.ac.za

Tarryn A. RETIEF

Department of Zoology and Entomology, University of Pretoria, Private Bag X20, Hatfield 0028, South Africa. E-mail:
taretief@zoology.up.ac.za

Cheryl A. TOSH

Mammal Research Institute, Department of Zoology and Entomology, University of Pretoria, Private Bag X20, Hatfield

0028, South Africa. E-mail: catosh@zoology.up.ac.za
P.J. Nico DE BRUYN*

Mammal Research Institute, Department of Zoology and Entomology, University of Pretoria, Private Bag X20, Hatfield

0028, South Africa. E-mail: pjndebruyn@zoology.up.ac.za

*Correspondence author

ABSTRACT

1. The roan antelope Hippotragus equinus, Africa’s second largest antelope species, is
widely distributed throughout Africa. Many populations are isolated, occur at low
densities, and are declining. The species’ interactions with and adaptations to the
diverse environmental conditions throughout its geographic range remain largely
unknown. Most studies have taken place in southern Africa, near the range limit for
the species; few studies have been conducted on the historically large Central and
West African populations.

2. We reviewed available published and accessible unpublished data related to the
ecology of roan antelope. We aim to: (1) review available taxonomic, abundance,

distribution and population trend data; (2) describe the threats faced by the roan
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antelope, and establish whether sufficient data exist to describe their ecological
requirements; and (3) highlight the relevance of conserving this species throughout
Africa and suggest where research on survival requirements should be focussed.

3. Roan antelope populations throughout Africa are declining due to natural and
anthropogenic threats. Methodological irregularities result in uncertainty and non-
comparable population data between studies. Large gaps exist in our knowledge of
roan antelope diet and regional movements. Information on the population genetics of
roan antelope is needed, in order to assess the connectedness of different populations.

4. Data deficiency severely impedes our ability to employ powerful analytical methods
aimed at understanding and predicting population persistence and viability, and to
model envisaged threats from impending climate change. A unified approach to
fundamental ecological research is required to inform the conservation and

management of large rare mammalian ungulates such as the roan antelope in Africa.
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INTRODUCTION

The African savanna biome supports the highest diversity of ungulate species (du Toit & Cumming
1999), but large mammal populations in many of Africa’s protected areas (PAs) are declining (Craigie
et al. 2010). Globally, wildlife populations are threatened by human-induced environmental
degradation and climate change (Thuiller et al. 2006). The sensitivity of wildlife populations to
change at large spatial scales (Thuiller et al. 2006) can only be quantified using knowledge of
individual populations’ responses to environmental changes at regional scales. The aesthetic,
scientific and economic value of large African herbivore populations (East 1999, Hanks 2001)
provides impetus for their conservation (Gordon et al. 2004). They provide an important source of
revenue through sports hunting and ecotourism. Many charismatic herbivore species are flagship
species for conservation programmes, and several are currently threatened by high levels of poaching
(e.g. Lopes 2015). Large herbivores play a keystone role in the structure, composition and functioning
of many ecosystems, as a result of their feeding and movement patterns (e.g. Waller & Alverson
1997). The socio-political climate in Africa can hamper both the conservation of and research on

African ungulates.

The general ecology and role of the roan antelope Hippotragus equinus in the environment throughout

Africa is not well understood. In this review, we make a first attempt to assess our current knowledge



of the roan antelope in Africa, in order to stimulate directed and effective future research. We aim to:
(1) review available taxonomic, abundance, distribution and population trend data; (2) describe the
threats faced by the roan antelope, and establish whether sufficient data exist to describe their
ecological requirements; and (3) highlight the relevance of conserving this species throughout Africa

and suggest where research on survival requirements should be focussed.

METHODS

Our literature was obtained using Google Scholar and Scopus database searches with the following
keywords: abundance, distribution, ecology, home range, habitat use, foraging, and threats, in
combination with either ‘roan antelope’ or ‘Hippotragus equinus’. The following information was
extracted from each paper: (1) abundance estimates and the methodology used to obtain the estimate;
(2) species distribution; (3) any results regarding general ecology (e.g. home range, habitat utilization,
foraging, diet) obtained from reliable field methods; and (4) any mention of threats faced by this
species and possible solutions to mitigate these threats. Our search covered the years 1960 to 2014,

and data from 65 publications were included in the review.

RESULTS AND DISCUSSION

Taxonomy

The roan antelope is Africa’s second largest antelope species (Martin 2003). It was first classified by
Desmarest in 1804 (Harris 1852); several classifications followed thereafter (see Barrie 20009,
Kimanzi 2011). Ansell (1971) recognized and described six subspecies of Hippotragus equinus:
equinus, cottoni, langheldi, bakeri, charicus and koba (Figure 1) based on morphological rather than
genetic characteristics (Alpers et al. 2004), although the validity and geographic limits of these
subspecies are questionable (Matthee & Robinson 1999). Outdated descriptions of subspecies (all pre-
dating 1928) that relied on small sample sizes, no genetic testing, and a poor geographical
representation (Matthee & Robinson 1999) have given rise to uncertainties about the subspecific
status of roan antelope. Based on these shortcomings, recognizing any subspecies of roan antelope
may be invalid (Martin 2003). Only two genetic studies (Matthee & Robinson 1999, Alpers et al.
2004) provide partial support for differentiating between some of the putative subspecies. Matthee
and Robinson (1999) found four of the six subspecies of roan antelope (equinus, koba, cottoni, and
langheldi) to be geographically distinct based on mitochondrial DNA analysis, but their study
suffered from several flaws including a poor sampling regime and small sample sizes. A unique West
African population (Benin, Senegal, and Ghana), corresponding to Hippotragus equinus koba was
proposed by Alpers et al. (2004) based on evidence from mitochondrial DNA together with



microsatellite genotyping. Less support was found for subspecies from the rest of Africa, particularly

in the southern populations.
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Figure 1 The distribution of roan antelope in Africa (Anonymous 2006) with subspecies delineations according to Ansell
1971.

Distribution and abundance

Roan antelope are endemic to Africa and are found throughout most parts of the northern and
southern savannas. Although widely distributed in Africa (Beudels et al. 1992, Dérgeloh et al. 1996;
Figure 2), their local distribution is often patchy and discontinuous (Skinner & Smithers 1990) and
they occur at low densities (Estes 1992). Abundance estimates of roan antelope are speculative;
numbers were estimated to be between 39000 and 76000 individuals in 1998 (East 1999). In 1998,
one-third of roan antelope populations were stable or increasing, the rest were declining (East 1999).
Current population trends throughout Africa are largely unknown and numbers may be lower than 18
years ago. In 1996, the roan antelope was listed in the International Union for Conservation of
Nature’s (IUCN) Red List as ‘Threatened’ (Kimanzi & Wanyingi 2014). The 2008 IUCN assessment



advised that there was insufficient evidence for a ‘Near Threatened’ or ‘Threatened’ categorisation,
and so the roan antelope was classed as a species of ‘Least Concern’ (Mallon & Hoffmann 2008) at a
continental scale. The low numbers and the isolation of metapopulations of roan antelope make this a

species of national concern in many countries (Martin 2003).
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Figure 2 Distribution and relative abundance of roan antelope Hippotragus equinus in sub-Saharan Africa (East 1999).

Between 1960 and 2015, 91 studies were focused on the distribution and abundance of large
mammals, including roan antelope, in Africa. Most of these studies (65%) were conducted prior to
2000 (Figure 3). Varied field methods have been employed for abundance estimation in different
areas over time (Figure 4). Recent studies (since 2000) were conducted in only 15 of the 31 (48%)
countries where roan antelope occur. Regional factors play an important role in roan antelope

ecology in Africa, and we assess regional population trends and conservation issues for roan antelope.
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Figure 3 The geographical spread of 91 studies of large mammals (including published and unpublished sources), which
included roan antelope abundance/density estimates, conducted between 1960 and 2015 in Africa.
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Figure 4 Number of aerial surveys and terrestrial surveys (from published and unpublished sources) used to
calculate densities of large mammals, including roan antelope, in Africa between 1960 and 2015. Total N=90.

SOUTHERN AND SOUTH-CENTRAL AFRICA
Roan antelope occur in Angola, Botswana, Malawi, Mozambique, Namibia, South Africa, Swaziland,

Zambia and Zimbabwe, 9 of the 10 countries in southern and south-central Africa (excluding the
islands of Madagascar, Mauritius and Seychelles; country divisions based on East 1999). Roan
antelope are considered rare and endangered in the southern African sub-region (Martin 2003). Much
of the roan antelope population in the sub-region resides in PAs, conservation concession areas and
privately owned game farms in small populations (<100 individuals; Dorgeloh et al. 1996). The

populations are intensively managed and well monitored throughout the sub-region.

Earlier estimates suggested that ~1200 roan antelope occur in South Africa; only 300 were considered
to be wild individuals, 88% were residing in small populations (<100 individuals) on private lands,
and the remainder were in PAs (East 1999). The dramatic increase in roan antelope farming in South
Africa (there were estimated to be 3500 individuals on farms in 2013; Bezuidenhout 2013) may have

changed these numbers in recent years (PJN de Bruyn pers. obs.).

The popularity of the roan antelope as a game ranch animal (Alpers et al. 2004) has led to its large-
scale movement into Namibia (Martin 2003). Roan antelope were introduced to the Etosha National
Park in 1970 and to the Waterberg Plateau Park in 1975 (Martin 2003). Most of Namibia receives less

than 400mm of rain annually, too little for the survival of roan antelope (Martin 2003), and thus falls



outside the natural range of the species. Namibian roan antelope populations have shown a stepwise
decline in numbers since 1980 (Grant & van Der Walt 2000, Martin 2003). There were approximately
800 roan antelope in Namibia prior to 2003 (50% on commercial farms, 32% in state PAs [excluding
Caprivi], 12% in conservancies, 6% in West and East Caprivi; Martin 2003). According to the
Ministry of the Environment and Tourism (Anonymous 2003), approximately 50000 km? of land in
north-eastern Namibia is suitable for roan antelope habitation. Kaudum Game Reserve in this sector
supports roan antelope in seemingly large numbers (Martin 2003), but this population has not been

counted in recent years.

Roan antelope in Botswana have decreased from 1357 individuals (East 1999, Martin 2003) to
between 615 and 710 individuals in recent years (Matthys et al. 2010, Chase 2011, Anonymous 2012).
Roan antelope are restricted to the north-east of the country in the Ngamiland and Chobe district
(Anonymous 2012); a few isolated populations occur in the Okavango Delta.

Roan antelope numbers in Zimbabwe have declined from 1000 individuals in the early 1980s (Martin
2003) to between 300 and 500 individuals in 1998 (East 1999). Most of the population (200-300
individuals) probably occurs within the Hwange-Matetsi-Gwaai region of north-western Matabeleland
(Grant & Van der Walt 2000, Martin 2003), although current numbers are unknown. Political
instability resulting in poor socio-economic conditions in Zimbabwe during the past 13 years has
increased poaching in general (including poaching of roan antelope), and has contributed to a likely
reduction in roan antelope numbers. Previously large populations of roan antelope in Angola and
Mozambique have been reduced or entirely eradicated in many parts due to long-lasting civil wars
(East 1999). Twenty-five roan antelope were re-introduced to the Limpopo National Park
(Mozambique) in 2005, captured in the Nwaswitshumbe enclosure of the adjoining Kruger National
Park (KNP; South Africa; V. Macandza pers. comm.). However, roan antelope were not observed in
the 2010 or the 2013 aerial census of the Limpopo National Park, suggesting that roan antelope either
declined rapidly or dispersed in the park (Stephenson 2013). At the last assessment, a large roan
antelope population existed in Zambian and Malawian national parks and game management areas
(Zambia >5000; Malawi >1500 individuals; East 1999). Roan antelope, historically extinct in
Swaziland, were successfully reintroduced to the Mlilwane Game Reserve in 2003, and there are

currently more than 30 individuals (www.backtoafrica.co.za).

EAST AND NORTHEAST AFRICA
At the last assessment, roan antelope occurred in Ethiopia, Kenya, Rwanda, Sudan, Tanzania and

Uganda (East 1999). Roan antelope are extinct in Eritrea and Burundi (East 1999) and locally extinct
in the Serengeti National Park, Tanzania and the Masai Mara National Reserve, Kenya (Kimanzi &

Wanyingi 2014). Fewer than 50 roan antelope remain in the Ruma National Park in Kenya; these
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animals constitute the last remaining population in Kenya (Kimanzi & Wanyingi 2014). Roan
antelope are consequently considered to be critically endangered in Kenya (Allsopp 1979, Kimanzi &
Wanyingi 2014). More than 4000 individuals were thought to occur in Tanzania in 1998 (East 1999),
although recent declines of up to 50% (from 1980 to 2000) have been documented in aerial surveyed
zones (Stoner et al. 2006, 2007). Approximately 1300 individuals have been counted in the Katavi
Rukwa ecosystem in Tanzania (Martin & Caro 2012). Roan antelope populations have decreased in
Akagera National Park, Rwanda, from 144 to between 35 and 50 individuals (Beudels et al. 1992,
Bryan Havemann, pers. comm.). Roan populations were also decreasing in Sudan (~760 individuals in
one of the 26 PAs), Ethiopia and Uganda prior to 1998 (East 1999), and no recent estimates exist for

these countries.

CENTRAL AFRICA
Roan antelope occur in Cameroon, the Central African Republic, Chad and the Democratic Republic

of Congo (East 1999). More than 6000 individuals were counted in Cameroon prior to 1998 (East
1999). In addition to occurring on private land, roan antelope are only found in two of the nine
national parks, namely Waza National Park and Bouba Ndjida National Park, although the most
recent estimates of numbers in Bouba Ndjida National Park pre-date 1977 (Van Lavieren & Esser
1979). Roan antelope have declined in the Waza National Park from more than 4000 individuals in
the early 1960s to approximately 315 individuals at the latest count (Scholte et al. 2007, Foguekem et
al. 2010). Their numbers dropped by 69% between 2005 and 2010, from a large population of 4000
individuals to approximately 1065 individuals in the Central African Republic (Bouché et al. 2009,
2012). The current status of roan antelope in the Democratic Republic of Congo is unknown, and they
were last considered rare and uncommon (East 1999). In 1998, Chad was estimated to have more than

1500 individuals (East 1999), although no recent estimates exist.

WEST AFRICA
West African roan antelope populations appear to be locally abundant (Beudels et al. 1992) or even

thriving (Codron et al. 2009) despite a paucity of data (nine studies of abundance since 1999) and
uncertainty surrounding population estimates. East’s (1999) assessment showed that roan antelope
occur in Benin, Burkina Faso, Ghana, Guinea-Bissau, Guinea, Ivory Coast, Mali, Mauritania, Niger,
Nigeria, Senegal and Togo. During 2006, 775 individual roan antelope were counted in Nigeria’s
Yankari ecosystem (Omondi et al. 2006) during aerial counts, while 452 individuals were estimated to
be in the same area from road side counts between January and July 2008 (Mohammed et al. 2010).
Burkina Faso was believed to hold the largest population of roan antelope in Africa, estimated at more
than 7000 individuals in 1998 (East 1999). Between 4685 and 5332 individuals were recently counted
on a single game ranch (Nazinga Game Ranch) in Burkina Faso (Marchal et al. 2012). In the Comoé

National Park, Ivory Coast, roan antelope numbers have dropped by 72%, from ~1800 individuals



(1978) to ~500 individuals (1998; Fischer & Linsenmair 2001). The actual population estimate may
be higher (~1300 individuals) if all conservation areas are included in the estimate (East 1999). The
distribution of roan antelope in Ghana has decreased from being present in five PAs to three PAs
since 1971 (Brashares et al. 2001). Roan antelope populations elsewhere in West Africa are also
thought to be declining, in Mauritania (abundance unknown), Mali (<1500 individuals prior to 1998),
Niger (<700 individuals prior to 1998), Senegal (<2400 individuals prior to 1998), Guinea-Bissau
(abundance unknown), Guinea (abundance unknown), Togo (abundance unknown) and Benin (<2500
individuals prior to 1998; East 1999, Sinsin et al. 2002, Omondi et al. 2006, Scholte et al. 2007),
despite a lack of research and baseline knowledge. Data-poor countries are often characterised by
difficult socio-economic conditions which affect resources available for research. Difficult socio—

economic conditions put pressure on local wildlife populations, creating challenges for conservation.

Threats to populations

By 1998, roan antelope numbers had declined in 25 of the 31 (81%) countries where they were known
to occur (East 1999). Reasons for these declines varied between regions and subpopulations. In
southern Africa, roan antelope numbers in the KNP dropped drastically from 450 individuals in 1986
to less than 45 individuals in 1993 (Harrington et al. 1999). Roan antelope numbers decreased due to
increased predation by lions Panthera leo following the influx of zebra Equus quagga (formerly
Equus burchellii) and wildebeest Connochaetes taurinus attracted to the newly created artificial
water-points in traditionally semi-arid areas in the KNP (Harrington et al. 1999). The provision of
artificial water-points within the roan antelope’s range also resulted in extensive habitat degradation
and competition with other herbivores (Harrington et al. 1999, Grant & Van der Walt 2000, Grant et
al. 2002). The closing of artificial water-points in the northern parts of the KNP have not led to
recovery in roan antelope populations. Sable antelope Hippotragus niger numbers have also declined
drastically in the KNP, due to the same causal factors (Owen-Smith et al. 2012). The continued
inability of sable antelope populations to recover may be due to an Allee affect, where reduced herd
vigilance causes increased juvenile mortality from predation and declining population numbers
(Owen-Smith et al. 2012). A similar Allee effect may be causal in the roan antelope population’s
inability to recover. Anthrax outbreaks also continue to have negative effects on roan antelope
populations in South Africa and Zimbabwe (see Clegg et al. 2007). The Malilangwe Wildlife Reserve
in Zimbabwe lost 42% of its roan antelope population in 2004 (Clegg et al. 2007) and the KNP lost 45
individuals in 2012 in the Capricorn Breeding Enclosure (G. Smit unpublished data). Aerial
vaccination and mass capture and immunisation have been implemented to protect this antelope

species from stochastic disease outbreaks (Clegg et al. 2007).

Threats to roan antelope populations in the rest of Africa have not been comprehensively assessed in
recent times (Poché 1974, Allsopp 1979, Beudels et al. 1992, Martin 2003, Kimanzi et al. 2014,
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Kimanzi & Wanyingi 2014). Threats faced by various subpopulations of roan antelope, the majority
of which were documented in southern Africa, include predation (McLoughlin & Owen-Smith 2003),
poaching (Kimanzi et al. 2015), habitat loss and deterioration, competition from other grazers and
livestock, diseases, human settlement, the erection of veterinarian fences and agricultural
encroachment, low rainfall, extreme droughts, fires, floods and inbreeding (Grant & Van der Walt
2000, Martin 2003, Waltert et al. 2009, Kimanzi & Wanyingi 2014). The effects of these pressures on
roan antelope survival appears to be locally variable, and roan antelope populations seem to be
declining at an unprecedented rate (Kimanzi & Wanyingi 2014). Political instability (due to various
factors, from government corruption to civil wars) is common in many countries where roan antelope
are thought to be abundant. Political instability has direct effects on animal populations and is an
impediment to conservation and research in these countries (East 1999, di Marco et al. 2014). Armed
conflict (occurring in 50% of sub-Saharan African countries during the past three decades), coupled
with weak political commitment to conservation; corruption; lack of resources; poor enforcement of
conservation laws; uncontrolled exploitation of resources; significant increase in human populations;
and illegal poaching will continue to have a negative influence on the survival of biodiversity in

Africa as a whole.

The human population in Africa has increased at a rate of 2.6% per annum over the last 10 years; it is
currently estimated at 1.1 billion (Anonymous 2015)). In Africa, the human population is expected to
double in the next 30 years (UNPD)). Much of this burgeoning population exists in isolated rural
conditions and with little access to resources from larger economic centres (Linard et al. 2012). In
response to the challenges posed by increasing human populations, there has been a 500% increase in
PAs over the last three decades (Wittemyer et al. 2008). Despite this large increase in conservation
effort, PAs have not been effective everywhere (Craigie et al. 2010, van Wilgen & Biggs 2011).
Throughout Africa, numbers of large mammals have declined by 59% since 1970 (Craigie et al.
2010). High human densities around most of Africa’s PAs result in increased human-wildlife conflict
(Wittemyer et al. 2008). Large declines in both the size and diversity of ungulate populations within
PAs may result from encroaching human settlements (Fynn & Bonyongo 2011) and increasing
isolation of PAs (Newmark 2008). Approximately 60% of roan antelope populations were confined to
PAs by 1998 (East 1999), so increasing isolation of and population declines in roan antelope are

major concerns.

Ineffective management and inadequate protection are current challenges for large mammal
conservation in many PAs in Africa (Foguekem et al. 2010). Poaching, particularly for the bushmeat
trade in West and Central Africa, contributes more to national economies than commercial logging
and agriculture combined (Fischer & Linsenmair 2001, Bouché et al. 2012). Uncontrolled poaching

for bushmeat is the most important factor impacting large mammal densities in West Africa (Craigie

11



et al. 2010). Roan antelope are a targeted source of meat in the Ivory Coast (Fischer 2004), and
incidental poaching with snares is the primary cause of roan antelope decline in Ruma National Park,
Kenya (Kimanzi et al. 2014).

Large gaps exist in our understanding of threats faced by roan antelope populations in Africa. In order

to conserve the species effectively, we need to fill these data gaps and find ways to mitigate threats.

Ecology, home ranges and vegetation preferences

The ecology of the roan antelope has primarily been studied in South Africa (see Table 1), at the
southern edge of its continental geographical range (Figure 5; Grant & Van der Walt 2000, Kroger &
Rogers 2005). Few studies document the ecology of this species in its prime habitat (60% of
published research comes from the rest of Africa), which also coincides with large rural human
settlements (Linard et al. 2012). The lack of research in these areas, where pressure from rural
communities is presumably increased, is concerning (Wittemyer et al. 2008). Research on the roan

antelope has been focussed on habitat utilization (32%), home range (5%) and foraging ecology
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Figure 5 Numbers of ecological studies conducted in Africa between 1960 and 2015 in which the roan antelope
was mentioned in the title (N = 32) and abstract (N=24).

(27%) in South Africa (see Figure 6 and Table 1). Home range, habitat use and foraging ecology
have also been studied in Benin, Botswana, Burkino Faso, Kenya, Namibia and Nigeria; these
countries represent only 23% of the species’ natural geographical range. Habitat utilization has been
briefly mentioned in studies conducted in the Ivory Coast (Geerling & Bokdam 1973), Tanzania (Caro
1999, Walter et al. 2009), Nigeria (Afolayan & Ajayi 1980, Ajayi et al. 1981), and Cameroon (Van
Lavieren & Esser 1979, Stark 1986, Tchamba & Elkan 1995, Scholte et al. 2007, Foguekem et al.

12



Author Region Country Abu. Distt. H.R. H.U. Diet Beh. Pop.Growth Pop.Trend Threats/Dec. Econ. Value

Poché (1974) W Benin, Burkina Faso, Niger X

Schuette et al.(1998) w Burkina Faso X

Aremu (2004) w Nigeria X X X X

Omondi et al. (2006) w Nigeria X

Tyowua et al. (2010) W Nigeria X

Tyowua et al. (2012a) w Nigeria X

Tyowua et al. (2012b) w Nigeria X

Tyowua et al. (2012c) W Nigeria X

Tyowua et al. (2013) w Nigeria X

Sekulic (1978) N &NE Kenya X X

Allsopp (1979) N &NE Kenya X X X X X X
Beudels et al. (1992) N & NE Rwanda X X X X
Kimanzi (2011) (Thesis) N &NE Kenya X X X X X X X
Kimanzi et al. (2014) N &NE Kenya X

Kimanzi et al. (2015) N &NE Kenya X
Kimanzi & Wanyingi (2014) N &NE Kenya X
Joubert (1970) (Thesis) S&SC RSA. X X

Joubert (1976) (Thesis) S&SC RSA. X X X X X X X
Wilson (1975) (Thesis) S&SC RSA. X
Wilson & Hirst (1977) S&SC RSA X X X X X X
Kiley-Worthington (1978) S&SC RSA. X

Erb (1993) (Thesis) S&SC  Namibia X X X X

Heitkonig (1994) (Thesis) S&SC RSA X X

Harrington (1996) (Thesis) S&SC RSA. X X X
Dérgeloh et al. (1996) S&SC RSA. X X

Heitkonig & Owen-Smith (1998) S&SC RSA X X X

Dérgeloh (1998) S&SC RSA. X

Dorgeloh et al. (1998) S&SC RSA X

Perrin & Taolo (1998) S&SC RSA X X X

Harrington et al. (1999) S&SC RSA. X X X X
Perrin & Taolo (1999a) S&SC RSA. X X

Perrin & Taolo (1999b) S&SC RSA. X

Dérgeloh (2001) S&SC RSA. X

McLoughlin & Owen-Smith (2003) S&SC R.S.A. X
Martin (2003) S&SC  Namibia X X X X X X
M.E.T. (2003) S&SC  Namibia X X X
Kroger & Rogers (2005) S&SC RSA. X
Knoop & Owen-Smith (2006) S&SC RSA X X X

Van Rooyen (2009) (Thesis) S&SC RSA. X X

Havemann et al. (2014) S&SC  Botswana X

Havemann (2014) (Thesis) S&SC Botswana X X X X

Table 1 Published and unpublished studies pertaining to roan antelope ecology in Africa between 1960 and 2015. W = West Africa; N & NE = North and North-East Africa; S &
SC = South and South-Central Africa; X = Aspects of roan antelope ecology that were included in the study: D = Declining. Abu. = Abundance; Dist. = Distribution; H.R. =
Home range; H.U. = Habitat use; Beh. = Behaviour; Pop. = Population; Dec. = Reason for decline; Econ. = Economic Value.

13



2010). However, the results presented in many of these studies were presence or absence observations
in a habitat type, recorded during abundance census efforts; they were not specific habitat utilization

studies.
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Figure 6 Numbers of ecological studies on roan antelope, their broadly categorized objectives, and the countries in
which they were conducted, between 1960 and 2015. Total N=64.

The widespread distribution of the roan antelope in Africa makes understanding habitat requirements
and foraging ecology vital for conservation management (Dérgeloh 1998, Perrin & Taolo 1999a).
Home range use by roan antelope in Africa has been studied in South Africa (Joubert 1976, Perrin &
Taolo 1998), Kenya (Kimanzi 2011), Namibia (Erb 1993) and Botswana (Havemann 2014). Breeding
herds tend to have home ranges that vary between 2 and 100 km? in size; the distinct wet and dry
season home ranges differ in grass species composition and topography. Roan antelope show a
preference for certain parts of their home range, spending several days at a time within specific areas
(Wilson & Hirst 1977, Perrin & Taolo 1998). Habitat use has been studied intensively in introduced
roan antelope populations (Dérgeloh 1998, Perrin & Taolo 1999a). Although these studies were of
populations outside their natural range, the results provide important insights into how roan antelope

adapt to new habitats.

Vegetation preference seems to be influenced by local conditions, including topography, vegetation
type, water availability and the presence of competitors (Wilson & Hirst 1977, Havemann 2014).
Roan antelope are most abundant in moist or dystrophic savannas where soils are predominantly
infertile (Heitkdnig & Owen-Smith 1998). They favour areas with few competitors or carnivores
(Tyowua et al. 2012a, Havemann 2014). The need to avoid extrinsic pressures such as competition
and predation may be facilitated by their ability to tolerate low-quality food and use plant parts not
used by other ruminants (Heitkdnig & Owen-Smith 1998). A few researchers have identified roan

antelope as highly selective feeders, with two or three grass species making up the bulk of their diet
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(Perrin & Taolo 1999b, Martin 2003); other researchers have recorded 26 grass species and 19 species
of woody plants in their diet (Martin 2003, Aremu 2004, Tyowua et al. 2013). Roan antelope appear
to be capable of opportunistic feeding, by foraging on vegetation not commonly eaten by other large
herbivores (e.g. Kigelia africana fruit; Havemann et al. 2014). Roan antelope are able to switch from
being strict grazers (>95% grass) to mixed feeders (<50% grass) as the dry season progresses in
Burkina Faso (Schuette et al. 1998). Roan antelope in Kenya (Andanje & Ottichilo 1999) and South
Africa (Heitkonig 1993) are mainly grazers; there is no significant increase in their intake of browse
during any season. Roan antelope are more attracted to high-biomass foraging sites in the late wet and
early dry seasons in South Africa; nutritional value is more important in the early wet and late dry
seasons (Heitkénig and Owen-Smith 1998). Roan antelope are considered to be delicate feeders,
utilizing the higher grass parts from 15 to 150 cm above ground (Martin 2003).

Generally, roan antelope prefer lightly wooded savanna with open areas of medium or tall grasses up
to 1.5 m, and avoid closed-canopy woodland and thick closed stands of bush 1.5 m to 4 m high
(Joubert 1976, Perrin & Taolo 1998, Schuette et al. 1998, Martin 2003, Tyowua et al. 2012a). They
may also frequent dense woody vegetation (Gureja & Owen-Smith 2002, Havemann 2014).
Floodplain use appears to be important for this species throughout Africa, especially during summer,
and may be attributed to the available high green leaf densities (Heitkénig & Owen-Smith 1998,
Havemann 2014) and forage with high sodium content. Roan antelope use 'dambo-like" grasslands
and floodplains towards the end of the dry season in Cameroon (Tchamba & Elkan 1995, Scholte et
al. 2007), Nigeria (Afolayan & Ajayi 1980), Tanzania (Caro 1999), Botswana (Havemann 2014) and
South Africa (Knoop & Owen-Smith 2006). Poor quality nutrition towards the end of the dry season
caused by prolonged drought in rainfall-controlled ecosystems may cause nutritional stress in grazers
such as sable and roan antelope (Macandza et al. 2014), but evidence for the nutritional stress
hypothesis is limited (Codron et al. 2007). Alternatively, the maintenance of heterogeneous
landscapes may be more important for roan antelope survival, and the loss of heterogeneity within a
landscape may lead to an overall reduction in faecal nitrogen concentrations (Codron et al. 2009). Tall
grass cover (to hide calves) and available surface water are essential for the survival of roan antelope,
and herds are usually found less than 2 - 5 km from water (Wilson & Hirst 1977, Grant et al. 2002,
Martin 2003, Kimanzi 2011).

Roan antelope are likely to be sensitive to habitat changes caused by natural disturbance (e.g. by high
numbers of elephants Loxodonta africana and other large mammal species) and anthropogenic
disturbance (Martin 2003; Codron et al. 2009), due to their locally patchy distributions, fairly strict
vegetation requirements, and feeding habits, although studies supporting this are required. Their
ability to adapt to these disturbances may be limited by their mating systems and feeding strategies.

They may be especially sensitive to changes in grass height and composition, as roan antelope rely on
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grass to camouflage their young and for foraging. Livestock and cattle expansion (occurring in many
African countries) could pose a threat to roan antelope survival and reproductive success if not
managed correctly (Matthys et al. 2010). Roan antelope cows typically occur in small harems, each
with a dominant bull. Roan antelope cows leave the herd to calve in isolation. After giving birth,
females leave their young to hide in tall grass during the day, and return to them after foraging. The
calves remain hidden during the day and rely on effective camouflage and low body odour to avoid
encounters with predators (Wilson & Hirst 1977). They join the herd after 4-6 weeks, when they are
strong enough to keep up with the herd’s daily movements. Influxes of predators (both large and
small) may increase mortality rates in altricial calves and isolated cows, as seen in the KNP
(Harrington et al. 1999). Continuous pressure on reproductive success could result in an Allee effect
caused by decreased individual fitness as a result of decreased herd vigilance due to small population
size (Stephens & Sutherland 1999, Owen-Smith et al. 2012).

Conservation relevance and suggestions for management

Despite being distributed throughout sub-Saharan Africa, roan antelope are found at low densities and
in isolated populations. Distributional data are often disparate in terms of geographic and temporal
coverage and, as a result, large data gaps exist. Alpers et al. (2004) currently provide the best support
for roan antelope taxonomy in Africa. Only small numbers of specimens of Hippotragus equinus
charicus and Hippotragus equinus bakeri were obtained, so future genetic studies should be focused
on these subpopulations, to determine their taxonomic positions. Future regional conservation
management plans referring to translocations of roan antelope populations should also follow the
recommendations proposed by Alpers et al. (2004) to avoid cross breeding between evolutionary

significant units.

Regional conservation efforts also depend on robust abundance estimates. Population estimates based
on standardised techniques (with known bias and error estimates) for roan antelope are necessary for
estimating population trends (Table 1). Future conservation efforts for roan antelope will require
abundance estimates from throughout the entire geographical range of the species. The last in-depth
study focussing on continental abundance was conducted more than 17 years ago (see East 1999;
Figure 2). Many regions have not been surveyed at all, and data from those that have been surveyed
indicate distinct regional differences in abundance estimates and consequent conservation status.
Roan antelope have been counted using disparate methods ranging from foot surveys to aerial surveys
(Tchamba & Elkan 1995), resulting in population estimates that cannot be compared between
populations. Roan antelope are currently classified as ‘Least Concern’ by the IUCN (Mallon &
Hoffmann 2008) due to insufficient data and a lack of evidence for declining population numbers.
Abundance estimates of roan antelope exist for a few national parks, game reserves and privately

owned lands in Africa. Many of these counts have occurred on isolated occasions or at irregular
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intervals, making population modelling ineffective. Roan antelope abundance has been estimated in
37 aerial surveys and 61 terrestrial surveys throughout Africa (1960-2012; Figures 3 and 4). Most
studies were conducted before 2000 (Figure 3, Table 1) in only a few countries. Anecdotal
information nonetheless suggests that populations are declining in most of Africa, as the roan antelope
shifts from being a dominant savanna antelope species (before 1982; Milligan et al. 1982) to being
rare in recent times. The lack of abundance data for the past decade is therefore particularly
concerning. We can only speculate that roan numbers continue to decline. Aerial surveys are
commonly used to count animals in inaccessible areas, but are unsuitable for counting roan antelope
in South and South Central Africa where they occur in thick woodlands (Havemann 2014). Their light
colour, low densities in many countries, small group sizes and the varying density of the vegetation
they occur in (e.g. Fleming & Tracey 2008) makes them difficult to count from the air. Roan antelope
often remain motionless in thick vegetation, making them difficult to observe when a light aircraft
flies over them. Careful consideration should thus be given to choosing the best surveying method or
methods appropriate to local conditions. Unless reliable population estimates and data on local threats
and environmental conditions are collected from all parts of the species’ range, the reasons for any

continued population declines will remain uncertain.

Roan antelope are ecologically similar to other rare ungulates such as sable antelope and tsessebe
Damaliscus lunatus (e.g. Grant & Van der Walt 2000, Grant et al. 2002, Martin 2003). These three
species are all predominantly grazers and prefer open and wooded grassland savannas. They all have a
patchy and discontinuous dispersion as a result of their known habitat requirements, and are similarly
sensitive to disturbances and high (especially juvenile) predation rates (Grant & Van der Walt 2000,
Grant et al. 2002). These three species are also known to form stable herds in which one dominant
male is associated with a fixed group of females including a dominant cow (Joubert 1974, Joubert &
Bronkhorst 1977). The importance of social structure in these species may have direct impacts on
their mating success, as recruitment of new individuals into existing herds is dependent upon their
acceptance by existing herd members (Joubert 1974, Joubert & Bronkhorst 1977). In areas where
herds are subject to high levels of predation, they may be unable to recruit new members or merge

with other viable herds before being predated upon themselves.

Several different species distribution models exist that enable ecologists to predict extinction risk
(Guisan & Thuiller 2005, di Marco et al. 2014). These modelling techniques are reliant on
environmental data from all parts of the species’ range, and models include variables such as species’
biology, disturbance indices, response to conservation intervention and habitat condition (e.g. di
Marco et al. 2014). These models may prove to be of limited use in the case of a species such as roan
antelope, a specialist grazer or browser adapting to a wide range of local habitats. The complex

interaction between social interactions and resource availability, and the lack of regional data for roan
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antelope obfuscate the use of data-heavy modelling techniques. However, if roan antelope (or other
similar rare ungulates such as sable antelope and tsessebe) can be used as a conservation model,
determining ecological aspects and population trends of one species may provide insight into the
extinction risks faced by the other species. Understanding the interactions between social structure,
habitat preference and external pressures on these three species is thus vital for their effective
conservation. Local governments and conservation bodies need to prioritize the conservation of rare
antelope, and accordingly manage available habitats and predation and hunting pressure, in order to
maintain effective social units (Caro et al. 2009).

The persistence of viable roan antelope populations may be an indication of stable ecosystems with
little stochastic disturbance (Martin 2003). Their sensitive social structures may require long periods
of time without disturbance or pressure in order to stabilise after losing herd members. In Southern
Africa, where there is adequate protection, roan antelope are at the limit of their geographical range
and are likely to represent refugee sub-populations (Grant et al. 2002, Cromsight et al. 2012). Given
the current trend in human population growth in West Africa, Africa’s roan antelope populations will
remain threatened by poaching for bushmeat and habitat destruction (Brashares et al. 2004, Norris et
al. 2010), and will continue to decline (East 1999). Conservation efforts in West Africa need to keep
up with the human population boom, and need to pre-empt roan antelope population losses that will
destabilise social units. Conservation areas need to be large enough to withstand external pressures
due to increasing levels of isolation, and provide a buffer to increasing human populations at reserve
edges (Newmark 1998). The severe declines of roan antelope in the KNP in South Africa is an
important case study for the other populations of the species that have not yet reached critically small
population sizes, and illustrates the complexity of this species’ habitat requirements and its sensitivity
to predation pressure and disease. The effects of climate change add a complex dimension to ungulate
conservation and persistence (Ogutu & Owen-Smith 2003), one that cannot be investigated adequately
without the existence of fundamental ecological data for the species. An uncertain and worrying
picture emerges for the future of the second largest antelope in Africa, roan antelope, and when efforts
are failing or none are even attempted for conservation of this charismatic species, it presents an

ominous indicator of common challenges to several other large ungulates.
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