Theriologia Ukrainica, 25: 3-14 (2023)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.53452/TU2503

SD12190G

v
3
=
a
=
]
=]

=

Theriologicae

MAMMAL DIVERSITY OF AN URBANISED ENVIRONMENT
IN AN ARID ZONE OF SOUTH-WEST AFRICA

Grzegorz Kopij

Key words

urban ecology, urban gradient,
checklist of species, population
density, Windhoek

doi
http://doi.org/10.53452/TU2503

Article info

submitted 27.05.2023
revised 22.06.2023
accepted 30.06.2023

Language

English, Ukrainian summary

Affiliations

Wroctaw University of Environ-
mental and Life Sciences
(Wroclaw, Poland)

Correspondence

Grzegorz Kopij; Wroctaw Univer-
sity of Environmental and Life
Sciences, 5b Kozuchowska Street,
51-631 Wroctaw, Poland; Email:
gregorius.kopijus@gmail.com;
orcid: 0000-0001-7614-1983

Abstract

Thorough investigation of the entire mammalian assemblages has not been hitherto
conducted in any African city. Most studies were limited to single species causing
problems to citizens or to small mammals causing health hazard. In 2011-2020,
81 mammal species were recorded in Windhoek, the capital of Namibia, although
only 34 (42.0%) species occurred in the inner zone of the city (50 km?). The most
speciose (25 species) order were rodents. Within this order the most speciose was
the family Muridae (n = 13 species), while the most common rodent species were:
Rhabdomys pumilio, Mastomys coucha, Gerbilliscus leucogaster, and Gerbillurus
paeba. The second most speciose group of mammals were Chiroptera represented
by 14 (17.3%) species in the outer zone (650 km?) and 8 species (23.5%) in the
inner zone. Ungulates, although mostly rare or uncommon, were in the outer zone
represented by eight (9.9%) species. None was, however, recorded in the inner
zone. Nineteen Carnivora species (23.5%) were recorded in the outer zone, but
only two of them in the inner zone. Other species recorded in Windhoek were
representatives of seven other orders: Eulipotyphla (n =4 spp.), Macroscelidea
(n =3), Lagomorpha (n = 3), Hyracoidea (n = 1), Primates (n=2), Tubulidentata
(n=1), and Pholidota (n =1). Two species, Cynictis penicillata and Geosciurus
inauris, were found to be relatively common in the inner zone. They have reached
a population density (5.6 and >2.0 individuals per 100 ha, respectively) higher than
in any other cities in Namibia, and probably in southern Africa at large. Despite
intense searching in the inner zone, Hystrix africeaustralis and Procavia capensis
were only recorded in a shrubby hill. The Procavia capensis population was esti-
mated at 4070 individuals. A few troops of Papio ursinus are resident only in the
outer zone. The following species recorded in Windhoek are in the IUCN Red List
of Threatened Species: Acinonx jubatus, Panthera pardus, Felis nigripes, Hyaena
brunnea, and Smutia temminckii. Noteworthy is the absence of any alien mammal
species in the inner zone, and the presence of only Mus musculus in the outer zone
of the city. The protection of mammals in Windhoek, especially in the outer zone,
may act as a catalyst to move the municipality governance towards a more effec-
tive biodiversity conservation.
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PizHoMaHIiTTS ccaBliB YpOAHi30BaHOI0 cepea0BHINA B MOCYIIUBIH 30HI
niBJIeHHO-3aXiTHOI Apuku

I'kerosxk Komiii

Pesrome. Jloci B s)x0mHOMY ahpHKaHCHKOMY MICTi HE MPOBOJIIIOCS PETEIBHOTO JOCIIKCHHS BCiX CCaBIiB.
BinpmicTs nocmimkeHs 0OMexXyBaIUCI OKPEMUMH BHIAMH, 110 CTBOPIOIOTH MPOOJIEMH Uil TPOMaJsH, abo api-
OHUMH CCaBLSMH, [0 CTAHOBJIATH 3arpo3y s 310poB's. ¥ 2011-2020 pokax y Binaryky, cromuui Hami6ii, 3a-
peectpoBaHo 81 BuJ ccaBliB, xoua jumre 34 Buau (42,0%) 3ycTpivanucs y BHYTpilIHii 30Hi Micta. Hai6imbmn
unocnerupivauM (21 Bua) psgom Oynu rpusyHd. Y Mexax IbOTO PsAy HaiOumbl BumocnerudivHon Oyna
pomuna Muridae (n = 7 BiJiB), a HalMOIIKPEHIIINMH BUAAMH cepen rpusyHiB Oyiau Rhabdomys pumilio, Mas-
tomys coucha, Gerbilliscus leucogaster i Gerbillurus paeba. Ipyroro HaiiGisbIn BUIOBOIO TPYIIOK0 CCABIiB OY-
M pyKokpwii, npencrasieni 14 (17,3%) Bunamu y 30BHinIHIHM 30HiI (650 xM2) 1 BicbMoma Bunmamu (23,5%) y
BHYTpimHii 30Hi. KonuTHi, X04a 31e0ib1oro pinkicHi abo He3BUYHI, Oyiy IpecTaBieHi y 30BHILIHII 30Hi Bi-
cemoMma (9,9%) BugaMu. Y BHYTpIIlIHII 30HI HE OYJIO 3apeeCTPOBAHO JKOMHOTO BUAY. JIeB'ATHAMISTE BUIIB XU-
XKHX ccaBliB (23,5%) Oymnu 3apeecTpoBaHi y 30BHIMIHIH 30Hi, ane JUIIe Ba 3 HUX - Y BHYTpimHid. i Buay,
3apeecTpoBaHi y Binaryky, Oymum mnpencraBHuMKamu cemd iHmmxX psgis:  Eulipotyphla (n=4 Bumn),
Macroscelidea (n = 3 Buau), Lagomorpha (n = 3), Hyracoidea (n = 1), ITpumaru (n = 2), Tubulidentata (n = 1) i
Pholidota (n = 1). /iga Buau, Cynictis penicillata i Xerus inauris, BUSBHIHCS BiJIHOCHO TIONIMPEHUMHE Y BHYTpi-
IIHIH 30HI. BoHM nocsriy Bumo1 miinsHoCTI nomyssii (5,6 ta >2,0 oco6un Ha 100 ra BiANOBiAHO), HIX y Oyab-
KoMy iHmomy micti Hawmi6ii, i, iMoBipHO, y miBaeHHil Adpumi B mitomy. He3Baxkaroun Ha iHTEHCHUBHI HOITY-
KW y BHyTpimHiii 301, Hystrix africeaustralis i Procavia capensis 6y 3apeecTpoBani Jimiie Ha 3apoCciioMy 4a-
rapuukamu marop6i. UucensHicts Procavia capensis orinena B 40-70 ocobun. Heuncnenni rpymu Papio
ursinus MeNKaroTh JIMIIe y 30BHIIIHIA 30H1. HacTyrHi Bumy, 3apeectpoBati y Binaryky, saneceHo 10 YepBoHO-
T'O CITMCKY BUJIB, 1110 NepeOyBaroTh i 3arpo3oro suukaenHs MCOIT: Acinonx jubatus, Panthera pardus, Felis
nigripes, Manis temminckii i Hyaena brunnea. BaxiBo Bi[3HAYHTH BiICYTHICTH OY/b-SIKUX Ty>KOPiIHUX BUJIIB
CCaBIiB y BHYTpimHiH, i Tineku Mus musculus € y 30BHimHi# 30Hi MicTa. OXopoHa ccaBuiB y BiHaryky, oco6-
JIMBO Y 30BHILIHIN 30HI, MOXE CTaTH KaTali3aTOpOM, SIKMH CIIOHYKaTHMe MyHIIUMaNITeT 10 OUIbII edeKTHBHO-
ro 30epeeHHs 0i0pPI3HOMAHITTSI.

KntogoBi cmoBa: Michka eKoJOTis, ypOaHICTHYHHUI T'paJi€HT, KOHTPOJIBHUI CIIMCOK BUIB, NIUTBHICTH Hace-
neHHs1, BiHAryk.

Introduction

In sub-Saharan Africa, most cities were founded in the 19th century. However, due to their rap-
id development, in many African countries more people live today in cities than in rural areas.
Whereas in 1950, c. 10% of African population lived in urban areas, the urban population is project-
ed to reach about 55% by 2050, with at least nine megacities (>10 min inhabitants each). This rapid
urbanisation has caused fragmentation and/or destruction of natural habitats, environmental pollu-
tion, and biodiversity decline [Gunerlap et al. 2018]. For some animal species, urbanization brought,
however, some benefits through a creation of new shelters, nesting and roosting sites, an increase of
food resources, and, at the same time, decrease of competition and natural predation [e.g. Kopij
2023a-h].

Mammals are probably one of the most affected groups of animals in urbanised environment
throughout the world. In Africa, forest-dwelling primates, carnivorans, and ungulates seem to be
especially negatively affected by urban development [Zungu et al. 2019; Schnetler et al. 2021;
Thatcher et al. 2021]. However, to date, thorough investigation of the entire mammalian assemblag-
es has not been conducted in any African city (Table 1). Most studies were limited to single species
causing problems to locals. These are usually carnivorans, less often primates and rodents.

In Africa, especially problematic in urbanised environment are small rodents. Studies on small
mammal communities were therefore the main subject of mammal research in this environment. The
studies aimed to determine the abundance, habitat selection or parasites of particular species com-
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prising the communities (Table 1). To date, however, very few researchers have focused on the
abundance of large and medium-sized mammal species occurring in cities. Such knowledge is, how-
ever, of a prime importance in detecting population trends and urbanisation mechanisms. Such
knowledge may also enable to formulate rational wildlife management policies, conservation or
control measures.

Likewise, in Windhoek, quantitative studies were conducted on assemblages of small terrestrial
mammals for parasitic examination (Table 1), but neither the entire mammal assemblage nor any
mammal species was a subject of thorough investigation so far. The purpose of this study was to
evaluate the status and abundance of all mammal species in Windhoek and its surroundings.

Study area

The study was confined to the city of Windhoek, on the plateau of the Khomas Highland in cen-
tral Namibia (Fig. 1). The city is situated at ¢. 1700 m a.s.l. The Windhoek area was settled in 1840,
while in 1890 it was created the local headquarter of the colonial German Empire. The population
grew by more than four times from 1981 to 2020: 96 057 in 1981, 325 858 in 2011, and 431 000 in
2020 (www.macrotrends.net).

Table 1. Mammals investigated in African cities

Tabmuns 1. CeaBii, gocnimkeHi B ahpUKaHCHKIX MicTax

Mammal species City Aspects investigated Source

Mammals Bloemfontein, SA Diversity [Kopij & Eksteen 1996]
Forest mammals Durban, SA Diversity [Zungu et al. 2019]
Forest mammals Durban, SA Forest fragmentation effect [Manqgoba et al. 2020]
Macromammalia Cape Town, SA Diversity [Schnelter et al. 2021]

Micromammalia

Micromammalia
Micromammalia

Micromammalia
Micromammalia
Micromammalia

Micromammalia
Cape gryshok
Leopard

Spotted hyaena

Caracal

South African large-
spotted genet

Water mongoose
Yellow mongoose
Chacma baboon

Vervet monkey
Rock hyrax

Cape porcupine
Cape ground squirrel

Cotonou, Niamey;
West Africa
Niamey, Niger
Windhoek, Namibia

Cotonou, Benin
Kibera, Kenya
Accra, Ghana

Franceville, Gabon
Port Elizabeth
Nairobi, Kenya

Harar, Tigray; Ethiopia

Cape Town, SA
Kloof, Hillcrest; SA

Durban, SA
Windhoek, Namibia
Cape Town, SA

Durban, SA
Bloemfontein, SA

Ballito, KZN, SA
Windhoek, Namibia

Small mammal communities,
invasive vs. indigenous

Small mammal community

Small mammal community, ecto-
parasites

Small mammal community

Small mammal community

Small mammal community, habitat
selection

Small mammal community
Diet

Human-wildlife conflict
Foraging in rubbish damps

Human-wildlife conflict

Home range, habitat use; human-
wildlife conflict, diet

Home range, habitat use; diet
Population size

Human-wildlife conflict

Home range, habitat selection,
human-wildlife conflict
Population size, control measures
Home range

Population size

[Hima et al. 2019]

[Garba et al. 2014]
[Mfuni et al. 2013]

[Houemenou et al. 2014]
[Halliday et al. 2015]
[Garshong et al. 2013,
Gbogho et al. 2017, Ofori et
al. 2018]
[Mangombi-Pambou 2023]
[Kigozi et al. 2008]

[Landy et al. 2018]

[Abay et al. 2011; Yirga et
al. 2015]

[Nattrass & O’Riain 2020]
[Widdows 2015; Widdows &
Downs 2015]

[Streicher et al. 2021, 2022]
This study

[Hoffman & O’Riain 2012;
Bentley et al. 2015; Drewe et
al. 2012]

[Patterson et al. 2019;
Thacher et al. 2021]

[Wiid & Butler 2015]
[Ngcobo et al. 2019]

This study
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For the purpose of this study, two zones were distinguished: inner zone, c. 2-6 km around the
centre, with a surface area of ¢. 50 km?, and outer zone further afield up to 15 km around the centre
(c. 650 km?). The inner zone is largely a built-up area (Fig. 2), while the outer zone is largely an un-
built-up area, with some pastoral activities. The outer zone is a mountainous area covered with the
Highland Shrubland, a kind of Acacia tree-and-shrub savanna [Mendesohn et al. 2009]. This natural
vegetation is largely transformed or removed all together in the inner zone of the city and is replaced
by exotic trees (mainly acacias, with some jacarandas, gums, cypresses, etc.), shrubs and herbs (of-
ten dense and luxuriant on private properties) [Kopij 2023a-b]. There are remnants of natural vege-
tation along watercourses (i.e. the Arebbusch with Gammams, and Kleinwindhoek Rivers, and their
tributaries) and on higher and steeper hills (e.g. Aloe Trail, Botanic Garden in the inner zone).

Windhoek with a hot semi-arid climate is located in resource-poor areas and experience recur-
rent severe shortages of water. The annual average temperature is above 18°C. The temperature
throughout the year would be called mild, due to altitude influence. Precipitation is high in the sum-
mer season and minimal during the winter season. The average annual precipitation is 367.4 mm.
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Material and Methods

Data on the occurrence of species in Windhoek were collected during the years 2011-2020.
Whenever mammals were spotted/caught, an attempt was made to identify them to species level
either directly in the field or from the photographs; habitat was described and site was located on a
map. In this study excluded are records of mammals introduced, translocated, or kept in enclosures
(e.g. in Dan Viljoen Game Park). Studies were much more intense in the inner (much smaller area,
but much higher human population) than in the outer zone (much larger area, but much lower human
population) of the city. Within the inner zone, studies were more intense in the western than in the
eastern part. Studies on the distribution, numbers, and habitat selection of selected mammal species
(yellow mongoose, Cape porcupine, rock dassie, and Cape ground squirrel) were conducted in the
inner zone of Windhoek in August 2020. The entire study area was carefully surveyed along streets.
Special attention was paid to shrubby hills, river valleys, and patches of natural vegetation. In the
course of survey, all occupied dens and warrens were mapped. Only dens/warrens where also ani-
mals were observed were regarded as occupied. An attempt was also made to estimate the number of
animals present in such sites. Around each site habitat was described.

Studies on small mammals were conducted in two sites: Eros airport [by Hauptfleisch & Aven-
ant 2015] and Olympia and surroundings [by Mfune et al. 2013]. At the Eros airport, a 495 m long
transect was designed with 100 traps spaced by 5 m. Traps were baited for four consecutive nights,
twice a year (dry and wet season), in 2011 and 2012. Traps were checked twice a day. In Olympia
and surroundings, 50 traps were spaced 10 m apart. Traps were set for four consecutive nights in
2005, and checked once a day. The following scale was used to estimate population size of particular
species: status uncertain (visitor or rare): +, Rare: 1-10; Uncommon: 11-100; Common: 101-1000;
Abundant: >1000 territories/family groups/breeding sites per 100 km?.

The systematics and nomenclature used follow Wilson & Mittermeier [2009-2019]. Scientific
names of mammal species are given in Table 2. Scientific names of all other species not included in
Table 1, are given in a traditional way, i.e. when the species is mentioned in text for the first time.

Results

During the years 2011-2020, 81 mammal species were recorded in Windhoek. All species were
recorded in the outer zone, but only 34 (42.0%) species in inner zone (Table 2). Rodents (Rodentia)
formed the most speciose order in both zones (25 species; 30.9%). The group was, however, propor-
tionally more speciose in the inner (50.0% of all mammal species) than in the outer zone (30.9%).
The second most speciose group of mammals were bats (Chiroptera) represented by 14 (17.3%)
species in the outer zone and eight species (23.5%) in the inner zone. Ungulates, although mostly
rare or uncommon, were in the outer zone represented by eight (9.9%) species. None was, however,
recorded in the inner zone. Similarly, nineteen species (23.5%) of carnivors were recorded in the
outer zone, but only two of them in the inner zone. Other species recorded in Windhoek were repre-
sentatives of seven other orders: insectivores Eulipotyphla (n =4 species), elephant shrews Mac-
roscelidea (n = 3), lagomorphs Lagomorpha (n=3), hyraxes Hyracoidea (n = 1), primates Primates
(n = 2), aardvarks Tubulidentata (n = 1), and pangolins Pholidota (n = 1) (see: Table 2).

Within the order Rodentia, the most speciose was the family Muridae (n = 13 species), while the
most common species within the order were Rhabdomys pumilio, Mastomys coucha, Gerbilliscus
leucogaster, and Gerbillurus paeba. While the two former (from the subfamily Murinae) appear to
prefer grassy places, the two later species (from the subfamily Gerbillinae) show higher preference
to shrubby habitats (Table 3). Except for the Cape ground squirrel, other rodent species were rarely
encountered. Their status in Windhoek is not clear and requires further investigation.

Bats recorded in Windhoek belong to five families. The vesper bats (Vespertilionidae) were rep-
resented by six species, the horseshoe bats (Rhinolophidae) by five species, while only a single spe-
cies represented the remaining families (see: Table 2). Knowledge on their distribution, numbers,
and habitat selection in the city is obscure and requires further investigations.
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Table 2. Status of mammalian species in the outer and inner zones of Windhoek in 2011-2020. Sign ‘+ denotes a
recorded species with uncertain status, while the sign ‘— denotes that the species was not recorded

Ta6mums 2. Ctatyc BUAIB ccaBIiB Y 30BHIIIHIHA Ta BHYTpinmHil 30HI Binaryka y 2011-2020 pokax. 3Hak "+" o3Hauae,

1110 BUZ OyB 3apeecTpOBaHUA, aJie HEIIEBHO; 3HAK

"on

O3HayYae, 110 BU]] HE 3apPEECTPOBAHMIT

Order and family Species Outer zone | Inner zone
650 km? 50 km?
CHIROPTERA
Molossidae Egyptian free-tailed bat Tadarida aegyptiaca common common
Vespertilionidae Long-tailed greater serotine bat Eptesicus hottentotus + -
Angola wing-gland bat Myotis seabrai + -
Schreiber’s long-fingered bat Miniopterus natalensis + +
Cape serotine bat Eptesicus capensis + +
African yellow bat Scotophilus dinganii + +
Eastern greenish yellow bat Scotophilus viridis + +
Nycteridae Common slit-faced bat Nycteris thebaica common +
Rhinolophidae Darling’s horseshoe bat Rhinolophus darlingi + +
Riippell’s horseshoe bat Rhinolophus fumigatus + -
Geoffroy’s horseshoe bat Rhinolophus clivosus + -
Dent’s horseshoe bat Rhinolophus denti + -
Commerson’s horseshoe bat Rhinolophus commersoni + -
Hipposideridae Sundevall’s leaf-nosed bat Hipposideros caffer common +
EULIPOTYPHLA
Soricidae Lesser red musk shrew Crocidura hirta + +
Bicoloured musk shrew Crocidura fuscomurina + -
Reddish-grey musk shrew Shrew Crocidura cyenea + -
Erinaceidae South African hedgehog Atelerix frontalis rare -
MACROSCELIDEA
Macroscelididae Round-eared elephant shrew Macroscelides proboscideus + -
Bushveld elephant shrew Elephantulus intufi uncommon  uncommon
Smith’s rock elephant shrew Elephantulus rupestris + -
RODENTIA
Muridae (Murinae) Four-striped grass mouse Rhabdomys pumilio abundant abundant
House mouse Mus musculus rare +
Desert pygmy mouse Mus indutus uncommon  uncommon
Southern multimammate mouse Mastomys coucha abundant abundant
Natal multimammate mouse Mastomys natalensis + -
Acacia tree mouse Thallomys paedulcus + +
Black-tailed tree rat Thallomys nigricauda uncommon  uncommon
Namaqua rock mouse Aethomys namaquensis + -
Red veld rat Aethomys chrysophilus + +
Muridae (Gerbillinae) Cape short-tailed gerbil Desmodillus auricularis uncommon  rare
Bushveld gerbil Gerbilliscus leucogaster common common
Highveld gerbil Gerbilliscus brandsi + -
Pygmy hairy-footed gerbil Gerbillurus paeba common common
Nesomyidae (Cricetomyinae) Pouched mouse Saccostomus campestris + uncommon
Nesomyidae (Dendromurinae) Large-eared mouse Malacothrix typica + -
Fat mouse Steatomys pratensis + +
Pygmy rock mouse Petromyscus collinus + +
Petromuridae Dassie rat Petromus typicus rare -
Gliridae Woodland dormouse Graphiurus rupicola + rare
Rock dormouse Graphiurus platyops + -
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Order and family Species Outer zone | Inner zone
650 km? 50 km?
Sciuridae Cape ground squirrel Geosciurus inauris common common
Koakoveld ground squirrel Geosciurus princeps + -
Bathyergidae Damara mole-rat Cryptomys damarensis + +
Hystricidae Cape porcupine Hystrix africeaustralis common uncommon
Pedetidae Cape spring hare Pedetes capensis + -
LAGOMORPHA
Leporidae Jameson’s red rock rabbit Pronolagus randensis + rare
Cape hare Lepus capensis common uncommon
Scrub hare Lepus saxatilis common -
HYRACOIDEA
Hyracoidea Rock dassie Procavia capensis common common
ARTIODACTYLA
Suidae Warthog Phacochoerus africanus + -
Bovidae Red hartebeest Alcephalus buselaphus + -
Common duiker Sylvicarpa gimmia + -
Springbok Antidorcas marsupialis + -
Klipspringer Oreotragus oreotragus + -
Steenbok Raphicerus campestris common -
Gemsbhok Oryx gazella + -
Kudu Tragelaphus strepsiceros common -
CARNIVORA +
Hyaenidae Aardwolf Proteles cristatus rare -
Spotted hyaena Crocuta crocuta rare -
Brown hyaena Hyaena brunnea rare -
Felidae Cheetah Acinonyx jubatus rare -
Leopard Panthera pardus rare -
Caracal Felis caracal uncommon -
African wild cat Felis lybica uncommon -
Small spotted cat Felis nigripes rare -
Canidae Bat-eared fox Otocyon megalotis rare -
Cape fox Vulpes chama uncommon -
Black-backed jackal Canis mesomelas common -
Mustelidae Honey badger Mellivora capensis uncommon -
Striped polecat Ictonyx striatus uncommon -
Viverridae Small-spotted genet Genetta genetta + -
Hesperidae Yellow mongoose Cynictis penicillata common common
Slender mongoose Galerella sanguinea common uncommon
Small grey mongoose Galerella pulverulenta + -
Suricate Suricatta suricatta uncommon -
Banded mongoose Mungos mungo + -
PRIMATES
Lorisidae Southern lesser galago Galago moholi rare -
Cercopithecidae Chacma baboon Papio ursinus common uncommon
TUBULIDENTATA
Oryctropodidae Aardvark Orycteropus afer + -
PHOLIDOTA
Manidae Ground pangolin Smutsia temminckii + -
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Table 3. Small mammal assemblages in the inner zone of Windhoek
Tabmurt 3. YrpynoBanHs ApiOHUX ccaBIiB y BHYTpILIHIN 30HI Binaryka

Order and family | Species Olympia, habitat: Eros Airport, habitat: grassland
shrubland (2005) (2011-2012)
N | % N | %
Rodentia
Muridae
Murinae Rhabdomys pumilio 1 1.6 278 47.4
Mus indutus 0 0.0 56 9.6
Mastomys coucha 0 0.0 201 34.3
Thallomys nigricauda 2 3.3 0 0.0
Thallomys paeduleus 0 0.0 1 0.2
Gerbillinae Desmodilus auricularis 0 0.0 1 0.2
Grebilliscus leucogaster 29 475 22 3.8
Gerbillurus paeba 18 29.5 0 0.0
Nesomyidae Saccostomys campestris 0 0.0 3 0.5
Macroscelidea
Macroscelididae  Elephantulus intufi 11 18.0 24 4.1
Total number of individuals caught 61 564
Source [Mfuni et al. 2015]  [Hauptfleisch & Avenant 2015]

Except for the yellow mongoose, smaller carnivorans are rare and/or unrecorded in Windhoek.
Also little is known about insectivorous mammals in the city.

Two species, the yellow mongoose and Cape ground squirrel were found to be relatively com-
mon in the inner zone of Windhoek (Fig. 3, 4). They have reached a population density higher than
in any other cities in Namibia, and probably in southern Africa at large (own observ.). In total,
29 warrens of the Cape ground squirrel were found, with most located on the railway sides, Eros
airport, and in the north-eastern part of the inner zone (Fig. 3). In nine warrens, the number of ani-
mals was counted. The number ranged from 3 to 20, with an average of 9.8 (SD = 7.1; Var.: 49.7).
Based on this, the entire population in the inner zone of Windhoek (51 km?) can be estimated at
284 individuals or 5.6 per 100 ha.

The yellow mongoose were the most common in the north-western part of the town, especially
around the Aloe Trail hill. In total, 20 territories were located (Fig. 4), and the number still may be
underestimated. Individuals may have a home range of up to 100 ha; warrens are inhabited usually
by 2-3 adults and their young; litter size (emerging from burrows): 1-2, with 2-3 litter per year, in
average 5-6 individuals per warren [Kingdon 1997; Hunter 2011]. Based on these data, the estimat-
ed number of the yellow mongoose in the inner zone is more than 100 individuals or >2 individuals
per 100 ha. Like Cape ground squirrels, they avoid this part of the inner zone of Windhoek, which
lays south of the main east-west railway, devoid of larger water courses and unbuilt shrubby hills.

Despite intense searching in the inner zone, the Cape porcupine was only recorded in the Aloe
Trail hill, and specifically only in the Botanic Garden located in the north-eastern part of the hill
(Fig. 5), where it is safe from human persecution [Kopij 2022]. Similarly, the rock dassie occurs
only in this hill. It is, however, quite widespread all over this place. They live there in small groups
established in rocky crevices. The population was estimated at 40-70 individuals, with about half in
the Botanic Garden. Troops of the chacma baboon were often recorded in the inner zone of Wind-
hoek, but only in the outskirts (Eros, Klein Windhoek, Avis, and Kleine Kuppe; Fig. 5). A few
troops are resident in the outer zone. Their exact numbers, however, are unknown.

The following species recorded in Windhoek are in the IUCN Red List of Threatened Species
[ITUCN 2023]: cheetah (VU), small spotted cat (VU), Cape pangolin (VU), leopard (VU), and brown
hyaena (NT). Noteworthy is the absence of any alien mammal species in Windhoek, except for the
house mouse.
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Among the 32 mammal species that occurred both in the outer and inner zones, 12 had the same
status. Only 2 species were recorded as abundant in both zones; 16 common species were recorded
in the outer zone, while 6 common species in the inner zone; 20 species were uncommon and rare in
the outer zone, while 11 such species were recorded in the inner zone.

Fig. 3. Cape ground squir-
rel colonies in the inner
zone of Windhoek in 2020.
Number of individuals is
given for some colonies.

Puc. 3. Kounonii xoBpaxiB y
BHYTpilHii 30HI Binaryka
y 2020 pomi. KimbkicTs
ocoOMH BKa3aHa i Jie-
SIKUX KOJIOHIH.

Fig. 4. Yellow mongoose territories/colonies in the inner
zone of Windhoek in 2020.

Puc. 4. TepuTopii/KoNOHIT MaHTyCTa KOBTOTO Y BHYTpIllI-
Hiii 30Hi Binaryka y 2020 pori.

+ Slender Mongoose

. M African Dormice
O Rock Dassie

O African Porcupine

Baboon

Fig. 5. Territories of some
mammal species in the
inner zone of Windhoek in
2020.

Puc. 5. Teputopii nesxnx
BUJIIB CCaBI[iB Y BHYTpilI-
Hilf 30H1 Binaryka y 2020
porii.
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Discussion

In terms of species diversity, the inner zones of cities in southern Africa are dominated by small
mammals. As shown in Windhoek and Bloemfontein, they comprise more than half of the total
number of common species recorded (Table 4). On the other hand, ungulates are usually absent alto-
gether in the inner zone, but they are quite common in the outer zone. Maun and Kasane in Botswa-
na are exceptions in this regard, as the warthog (Phacochoerus africanus) is a common species, even
in the centres of these towns. It forages mainly on food remains left by people. In Namibia, they
clearly avoid all towns, and even in areas where the population reaches high density, they are absent
in towns and their surroundings. For example they are absent in such towns as Tsumeb, Otjivarongo,
and Okahanja, and even in areas 20-30 km around these towns. They are, however, abundant in the
neighbouring bushes. In Namibia, it is probably persecuted by people with dogs, and it avoids any
larger human settlements where it is disturbed, harassed, and killed. Kasane and Maun are located
close to larger protected areas, where warthogs thrive, undisturbed by human activities. However,
even in these towns they are generally not harassed by people, although sows with piglets, are prob-
ably vulnerable to dogs, as they were never seen in these towns (own observ.).

No alien species were hitherto reported from the inner zone of Windhoek, and only the house
mouse (Mus musculus) was recorded in the outer zone. The brown rat (Rattus norvegicus) and house
mouse are widespread and often common in many southern African towns, especially those situated
by the ocean. The black rat (Rattus rattus) was also reported in Swakopmund and Walvis Bay on the
Namibian Atlantic coast (own observ.).

Squirrels are often a characteristic faunistic element of cities all around the world. In many cit-
ies they were introduced, in others they were resident from the beginning. In southern Africa, how-
ever, squirrels are not as common in cities as it could be expected. In Namibia, tree squirrels (Para-
xerus cepapi) occur commonly in Katima Mulilo only (own observ.), while ground squirrels were
recorded in larger numbers in Windhoek only. In Cape Town, the introduced alien eastern grey
squirrel (Sciurus carolinensis) is common everywhere [Cilliers & Siebert 2012]. The occurrence of
the Cape ground squirrel in sustainable numbers in Windhoek is therefore somehow a unique feature
of the southern African urban wildlife.

Mongooses are another mammalian group characteristic for African cities. Their European
equivalents include mustelids, such as martens, polecats, or badgers. In southern Africa, the slender
and yellow mongoose are the most often encountered species, a situation seen also in Windhoek. In
more humid and wooded regions, genets (small-spotted and South African large-spotted Genetta
tigrina) also occur. The former one was also recorded in Windhoek.

Table 4. Mammal species recorded as common or abundant in the inner zone of Windhoek (50 km?) (this study) and
in the inner zone of Bloemfontein (50 km?) [Kopij & Eksteen 1996]

Tabnuus 4. Buau ccaBiliB, 3apeecTpoBaHi sIK 3BUYaiiHi a00 YMCIICHHI Y BHYTpilIHINA yacTuHi Binaryka (50 km2) (ue
JIOCTTi/KEHHs ) Ta BHYTpiIuHii 3011 BirymdonTeitny (50 km?) [Kopij & Eksteen 1996]

Species Windhoek Bloemfontein
Egyptian free-tailed bat Tadarida aegyptiaca common common
Cape serotine bat Eptesicus capensis ? common
Vlei rat Otomys irroratus - common
Four-striped grass mouse Rhabdomys pumilio abundant abundant
House mouse Mus musculus rare common
Multimammate mouse Mastomys coucha abundant common
Bushveld gerbil Gerbilliscus leucogaster common -

Pygmy hairy-footed gerbil Gerbillurus paeba common -

Cape ground squirrel Geosciurus inauris common -
Common mole-rat Cryptomys hottentotus - abundant
Cape hare Lepus capensis uncommon common
Rock dassie Procavia capensis common common

Yellow mongoose Cynictis penicillata common rare
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In southern Africa, some mammal species may cause human-wildlife conflicts. Two primate
species, namely the chacma baboon and blue monkey (Cercopithecus mitis) may become common in
some cities. They were reported as pests of cultivated plants in cities such as Cape Town, Durban,
and Katima Mulilo (own observ.). In Windhoek, chacma baboons cause some problems in the pe-
ripheral suburbs (Eros, Klein Windhoek, Avis, and Kleine Kuppe), while in Katima Mulilo, both the
chacma baboon and blue monkey are known as pests of maize and other cultivated plants on the
peripheries of the town (own observ.).

However, in Windhoek, most mammal species do not pose any human-wildlife conflicts. Their
protection, especially in the outer zone, may act as a catalyst to move the municipality governance
towards a more effective biodiversity conservation, which, in turn, can offer to its human population
a better quality of life, more recreational activities, a legacy of natural history, and a source of na-
tional pride.
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