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Abstract

The yellow mongoose population density was assessed by counting its dens. The
study was conducted on the UNAM Ogongo campus. It is situated in the Cuvelai
Drainage System, c¢. 50 km north-west of Oshakati, Outapi district, Omusati region,
north-central Namibia (17°700 S, 15°310 E).The Cuvelai Drainage System is a
unique ecosystem comprising a network of water canals (oshanas), mopane and
acacia savannas. Four habitats were distinguished in the study area: pure acacia
savanna (c. 380 ha); transformed acacia savanna mixed with human habitations,
gardens, orchards, and arable fields (c. 200 ha); mopane savanna stocked with
game (c. 1000 ha); and mopane savanna with livestock (c. 2000 ha). In total,
16 dens were identified in the pure acacia Savanna, 10 dens in transformed, but
none in mopane savanna, neither in the one stocked with game, nor in the one with
livestock. In the pure acacia savanna, the highest density was recorded at Combre-
tum-dominated place, and none in Acacia nilotica dominated belt. Only two dens
were located in the portion dominated by Mopane colophospermum. In general, the
population density in the pure acacia savanna was assessed at 16.8-25.3 individu-
als per 100 ha, whereas in the human-modified acacia savanna at 20.5-30.0
ind./100 ha. The most important reason for the absence of the yellow mongoose in
the mopane savanna is the soil type, not suitable for digging dens. Less important is
the presence of oshanas flooded almost on a yearly basis, as the yellow mongoose
often inhabit places close to water. Also, insects, especially termites, are common
in mopane savanna, although population densities of small vertebrates are much
lower here than in the acacia savanna. The land covered with the acacia savanna
has a sandy soil, suitable for digging. Higher preferences for Combretum vegeta-
tion and outskirts of arable field can be explained probably by higher concentra-
tions of small rodents (gerbils), which live there abundantly in burrow colonies.
The overall population density of the yellow mongoose in pure acacia savanna at
Ogongo was higher than in any other sites in southern Africa, where its density was
assessed.
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HlinbHicTh monmyJisiiii Ta BUOIP Miclsl MPOKUBAHHS MAHIYyCTA ?KOBTOI'0
(Cynictis penicillata) B ymoBax caBaHu

I'kerosxk Komiii

Pesrome. IllinpHicTh MOMYIAIil MaHTyCTa XKOBTOTO OLHIOBAJIACS IUIIXOM IIJpaxyHKy Horo Hip. Jlocimin-
JKEeHHS mpoBomiiocs Ha Teputopii kammycy UNAM Ogongo. Bin posramosanuii y apeHaxHii cuctemi Ky-
Benail, mpubiau3Ho 3a 50 kM Ha MiBHIYHME 3axin Bixg Omrakati, paiion Oyrami, perion OMmycari, MiBHIYHO-
nerTpaigbHa HamiGis (17°700S, 15°310E). [penaxna cucrema KyBemait — e yHiKaJpHa €KOCHCTEMa, IO
CKJIaJaeThcs 3 MEPEXKi BOJHUX KaHANIB (OIIaHA), CAaBaH MOTAHE Ta akamii. Y mociiKyBaHiid o0nacTi BUIIE-
HO YOTHPHU THIIH CEPEOBUIL] iICHYBaHHS: YUcTa akallieBa caBaHa (6mu3bpko 380 ra); TpanchopmoBaHa akaiie-
Ba caBaHa, 3MillIaHa 3 JIOACHKUMH MTOCEIICHHSIMH, CaaMy, pPYKTOBUMHE CaJjaMH Ta OPHUMH IOJISIMHU (OJIM3BKO
200 ra); caBaHa MomaHe, 3acelicHa TUKUMH TBapuHamu (01m3bpko 1000 ra); caBaHa mMomaHe 3 Xyn000t0 (0m-
36k0 2000 ra). Bevoro Oyio BusiBeHo 16 cxoBumy y unctiit caBaHi akanii, 10 cxoBuin y TpaHchopMoBaHii
CaBaHi, aJie )KOJIHOT'O y CaBaHi MOTIaHE, Hi B 3aceliCHIli TUKMMHU TBApUHAMHU, Hi B 3acelieHii Xyn000t0. Y unc-
Till caBaHi akamii HalBHUINA MTBHICTH Oyna 3adikcoBaHa B Micui, ne nepeBaxkas Combretum, 1 )OgHOT — B
mosici, e mepeBaxkana Acacia nilotica. Jlume nBi HOpu Oynu poO3TalIOBaHI B YaCTHHI, e nepeBaxas Mopane
colophospermum. 3aranom HIIBHICTS TOMYJSLIT B YUCTIH caBaHi akamii Oyma omineHa B 16,8-25,3 ocoOuHu
Ha 100 ra. LL{inpHICT Y YHCTOMY MacHBi CaBaHHM 3 akalli€io Oyma po3paxoBana sk 16,8—25,3 ocodunn/100 ra,
TOJII K y CaBaHi 3 akalli€ro, 3MiHeHil oauHo0, BoHa ctaHoBmia 20,5-30,0 ocobun/100 ra. HaiiBaxmusi-
IIIOF0 PUYHMHOIO BiJICYTHOCTI JKOBTOTO MaHTyCTa B CaBaHi 3 MOIIAHE € THII IPYHTY, SKHI He MiIXOIUTh VIS
PUTTS Hip. MeHII Ba)KJIMBHUM € HAsBHICTb OIIAH, sIKi 3aTOIUIIOIOTHCS Maike MOPOKY, OCKUIBKH YKOBTa MaHT'y-
CTa 9acTO MeEIIKa€e B MICIIIX, pO3TalIoBaHuUX 1o0nm3y Boau. Kpim Toro, B caBaHi MOIaHe MONIMPEHi KOMaxH,
0COOIMBO TEPMITH, X0Ua IITBHICTE MOMYJIALI] IpiOHUX XpeOeTHNX TYT HabaraTo HIK4a, HDK B CaBaHi akarlii.
3emMiIs1, BKpUTA CaBaHOIO akaii, Mae MINaHU{ IPYHT, IPUIATHUH U1 PUTTS Hip. Bieiry nepeBary pocimH-
Hocti Combretum 1 OKONHIB OPHUX TOJIB MOXHA IOSICHUTH, HMOBIpHO, OLTBIIO KOHIEHTPAII€I0 APiOHUX
rpU3yHiB (MMIaHOK), SIKi MEIIKAIOTh TaM Y BEJUKil KITPKOCTI B KOJIOHISAX Hip. 3araqpHa MIIbHICTD MO
JKOBTOI MaHTyCTH B YHCTIii caBaHi akailii B OroHro OyJjia BHIIOK, HiXK y OyIb-SIKHX HIIUX MICISX Ha MiBIHI
Adpukn, ne oriHioBanacs ii MTBHICTb.

KniouoBi crmoBa: xuxi, Cinictis penicillata, exonoris HOMyIsiii, BUOIp MiCIISI TPOKUBAHHS, CaBaHa.

Introduction

The yellow mongoose, called also red meerkat Cynictis penicillata (Fig. 1) is a small carnivore
from the family Herpestidae. It occurs in South Africa, Namibia, and Botswana. It lives in dens with
many entrances around which it makes many latrines (Fig. 2, a—b). It inhabits predominately arid
savanna, grasslands, and semideserts, largely corresponding to the West Arid Biotic Zone [Taylor
2013]. It is a cooperative breeder; a breeding unit (family) consists of a central breeding pair and
their most recent offspring, subadults, the elderly, or adult relatives of the central pair.

The yellow mongoose is a highly opportunistic feeder, hunting mostly on small rodents, lizards,
orthopterans (grasshoppers and locust), beetles, and termites (mainly Hodotermes mossambicus);
supplementing with other insects, large arachnids, myriapods, frogs, and birds [Herzig-Straschil
1977; Avenant & Nel 1992; Nel & Kok 1999; Bizani 2014].

If settled near human habitations, it often feeds on anthropogenic food [Cronk & Pilliay 2019].
On the other hand, it is preyed upon mostly by snakes, jackals, and eagles. Its population densities
were assessed in a few places in South Africa: 1) West Coast National Park [Cavallini 1993],
2) Farmland in Heidelberg area, Western Cape [Balmforth 2004], 3) Kuruman River Reserve,
Northern Cape [Le Roux et al. 2008], 4) Great Fish River Nature Reserve, Eastern Cape [Le Roux et
al. 2016]; and in one urbanised environment in Windhoek, Namibia [Kopij 2023a].

The present work was aimed to asses these parameters in a unique ecological area, the Cuvelai
drainage System, north-central Namibia, which constitutes a subunit of the savanna biome.
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Fig. 1. The yellow mongoose (Photo
by W. Tarboton).

Puc. 1. Manryct >xoBtuii (Poto: B.
Tap6oToH).

Fig. 2. Yellow mongoose dens (left, a) and latrine (right, b) (photos by G. Kopij).
Puc. 2. Jlirea maHTYyCTa 5X0BTOTO (JIIBOPYY, @) Ta TyajeT (mpaBopyd, 6) (Poro: I'. Komiit).

Study area

The study area was located on the UNAM Ogongo campus (Fig. 3). It is situated in the Cuvelai
Drainage System, c. 50 km north-west of Oshakati, Outapi district, Omusati region, north-central
Namibia (17°700 S, 15°310 E). The Cuvelai Drainage System is a unique ecosystem comprising a
network of water canals (oshanas), mopane and acacia savannas. Ogongo has semi-arid climate. The
summers are sweltering and partly cloudy; the winters are short, comfortable, and clear [Mendelsohn
et al. 2000; Mendelsohn & Weber 2011]. The long-term annual amount of rain nearby Onguadiva
was 724 mm (URL).

1518 1519 1520

Fig. 3. The study plots: A—natural acacia savanna; B—trans-
formed acacia savanna; C—mopane savanna. Explanation of col-
ours: (a) Combretum, (b) Acacia nilotica, (c) Acacia erioloba; (d)
Mopane colophospermum; (e) oshanas (flooded grassy depres-
sions); (f) roads; and (g) water holes.

Puc. 3. JlinsHKY TOCHiIKeHHS: A: IPHPOJHA aKallieBa caBaHa, B -
TpaHc(opMoBaHa akarieBa caBana, C — MomnaHoBa caBaHa. [losic-
HeHHs1 KonbopiB: (a) Combretum; (b) Acacia nilotica; (c) Acacia
erioloba; (d) Mopane colophospermum,; (e) omanu (3aTOIUICHI
TpaB'sIHUCTI 3ama uHu), (f) gopory; (g) BogoHMu.
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Four habitats were distinguished in the study area (Fig. 4-5): 1) pure acacia savanna;
2) transformed acacia savanna mixed with human habitations, gardens, orchards, and arable fields;
3) mopane savanna stocked with game (springboks Antidorcas marsupialis, gemsboks Oryx gazella,
hartebeests Alecephalus buselaphus, giraffes Giraffa camelparalis, and zebras Equus quagga); and
4) mopane savanna with livestock (cattle, sheep and goats).

Fig. 4. Main habitats in acacia savanna in the study area: (a) Acacia erioloba; (b) transition from Acacia erioloba to
Acacia nilotica; (c) dens on the outskirt of Acacia nilotica; (d) Combretum, (e) buildings within the acacia savanna;
and (f) arable field within the acacia savanna (all photos by G. Kopij).

Puc. 4. OcHOBHI MicIisl TPOXKUBAHHS B aKalli€Biil caBaHi B paiioHi gociimpkeHHs: (a) Acacia erioloba, (b) nepexin Bin
Acacia erioloba no Acacia nilotica; (c) nirsa Ha okomumi Acacia nilotica; (d) Combretum, (e) GyniBii B MexKax axa-
1i€BOi caBaHM; (f) OpHE TOJIEe B MeXkax akailieBoi caBanu (Bci ¢poro: I'. Komiii).
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Fig. 5. Habitats in the mopane savanna: (@) termite mound and surrounding tree vegetation; (b) oshana (grassy de-
pression flooded in wet season); (¢) transition from Acacia nilotica to Mopane colophospermum vegetation; (d) mo-
pane savanna stocked with wild game; (e) older stand of Mopane colophospermum; and (f) younger stage of Mopane
colophospermum (all photos by G. Kopij).

Puc. 5. CepenoBumia icHyBaHHS B caBaHi MomaHe: (@) TEPMITHHUK i HABKOJHIIHS JepeBHA POCINHHICTE; (b) omanHa
(TpaB’sIHUCTA 3alajiHAa, 10 3aTOILTIOETHCS B CE30H JIOIIB); (¢) Mepexin Bia pocinuHHOCTI Acacia nilotica no Mopane
colophospermum; (d) caBana MomnaHe, 3aceneHa IUKAMHU TBapuHaMH; (e) crapime nepeBo Mopane colophospermums
(f) monoze nepeBo Mopane colophospermum (Bci dpotorpadii: I'. Komiif).

The natural vegetation of the acacia savanna is composed mainly of Acacia erioloba,
A. nilotica, A. fleckii, A. mellifera, Albizia anthelmintica, Boscia albitrunca, Colophospermum mo-
pane, Combretum spp., Commiphora spp., Dichrostachys cinerea, Ficus sycomorus, Grewia spp.,
Hyphaene petersiana, Sclerocarya birrea, Terminalia sericea, and Zyzyphus mucronata [Kangombe
2007]. The mopane savanna is composed almost entirely of Colophospermum mopane. In the trans-
formed savanna, there are also numerous exotic trees planted in and around human settlements, such
as Kigelia africana, Moringa oleifera, Melia azedarach, Dodonaea viscosa, and Eucalyptus
camelduensis. Both savannas are utilised as pasture for cattle, sheep, and goats.
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One portion of the mopane savanna is also stocked with wild ungulates, such as springboks,
gemsboks, hartebeests, zebras, and giraffes.

There are several permanent water bodies with standing water, and the area borders with an arti-
ficial water canal to the north and an extensive oshana (natural grassy depression filled with water in
the rainy season) to the east.

Methods

The whole area was thoroughly traversed by walking slowly in the mornings along longitudes
and latitudes separated one from another by 10 seconds, using GPS. The land was surveyed for the
presence of birds (studied here by the means of the Line Transect Method), and all detected yellow
mongoose dens were also plotted on the map using GPS [cf. Kopij 2018, 2023b]. Fresh latrines were
examined for the presence of fresh excrements; only such sites were considered as occupied (see
Figs. 2-3). Both the excrements and the animals themselves, often seen near the dens, were the best
proof of what species occupied the den.

Population density was calculated for four distinguished habitats. The density was expressed as
the number of groups per 100 ha and as the number of individuals per 100 ha. Mean number of indi-
viduals per group was assumed to be 4—6 (mean 5.2). This assumption was calculated as an average
from the following recorded group sizes: 3.7 in Kuruman River Reserve, Northern Cape [le Roux et
al. 2008]; 6.3 in Western Cape near Heidelberg [Balmfort 2004], and 6-5 individuals near the Vaal
Dam in the Free State [Earle 1981].

Results

In total, 16 dens were identified in the pure acacia savanna (Table 1, Fig. 6), 10 dens in the
transformed (a mosaic of natural and modified) acacia savanna (Table 2, Fig. 7), but none in the
mopane savanna, neither in the one stocked with game, nor in the one with livestock. In the pure
acacia savanna, the highest density was recorded at Combretum-dominated place, and none in Aca-
cia nilotica dominated belt. Only two dens were located in the portion dominated by Mopane colo-
phospermum (see Table 1). In general, the population density in the pure acacia savanna was as-
sessed at 16.8-25.3 individuals per 100 ha.

In the transformed acacia savanna, the overall population density was even higher than in the
pure stand of the acacia savanna (20.5-30.0 individuals per 100 ha). The yellow mongoose tends to
locate its dens in pure acacia savanna close to built-up areas, and on the peripheries of arable
grounds.

The yellow mongoose was not recorded at all both in the mopane savanna utilised as pasture for
cattle, sheep, and goats, nor in the mopane savanna stocked with game mammals. It should be added
that both plots were abundant in water almost throughout the year.

Table 1. Population density of the yellow mongoose in the pure acacia savanna (plot A). N = number of dens or
individuals, Den. = density (den or individuals per 100 ha)

Tabmuns 1. LlineHICTS TOMYIIALIT MAHTYCTa JKOBTOTO B YHCTIH aKalieBiil caBaHi (AiistHKa A). N = KUTBKICTB Hip a0
ocobuH, Den. = miipHICTH (Hip a00 ocoomH Ha 100 ra)

Habitat type Area size Dens Individuals

N Den. N Den.
Combretum 40 ha 4 10.0 16-24 40.0-60.0
Acacia erioloba 190 ha 10 53 40-60 21.1-31.6
Acacia nilotica 60 ha 0 0.0 0 0
Mopane colophospermum 90 ha 2 2.2 8-12 8.9-13.3

Total 380 ha 16 4.2 64-96 16.8-25.3
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Table 2. Population density of the yellow mongoose in the transformed acacia savanna (plot B); N = number of dens
or individuals, Den. = density per 100 ha

Ta6mums 2. LHineHICTS HOMy SNl MaHTyCTa )KOBTOTO B TpaHC(OpMOBaHiii caBaHi Akaris (nurstHka B); N = kinbkicTs
Hip a6o ocobuH, Den. = niinbHicTs Ha 100 ra

Habitat type Area size Dens Individuals

N ‘ Den. N ‘ Den.
Pure Acacia Savanna 139 ha 6 43 24-36 17.3-25.9
Human-modified Acacia Savanna 26 ha 3 11.5 12-18 46.2-69.2
« Disturbed savanna 5ha 0 0.0 0 0
« Arable fields 15 ha 3 20.0 12-18 80.0-120.0
¢ Orchards 5ha 0 0.0 0 0
* Sport field 1 ha 0 0.0 0 0
Built-up areas 35ha 1 2.6 4-6 11.4-17.1
Total 200 ha 10 5.0 40-60 20.5-30.0

40'00+

Fig. 6. Distribution of yellow mongoose dens (red dots) in the
study plot A. Explanation of colours: (a) Combretum; (b) Acacia
nilotica; (¢) Acacia erioloba; (d) Mopane colophospermum; (e)
oshanas (flooded grassy depressions); (f) roads; and (g) water
holes.

Puc. 6. Po3mopain Hip MaHrycTa >KOBTOrO (4E€pBOHI Kparku) Ha
nocnianii ninsaii A. TloscHenHs konbopiB: (a) Combretum; (b)
Acacia nilotica; (c) Acacia erioloba; (d) Mopane colophosper-

41'50* - 2 mum; (e) omaHu (3aTOIUIeH] TpaB'sHUCTI 3anmaguHu); (f) Jopory;
1750”1 P 18'00”

() BomoiiMu.

Fig. 7. Distribution of yellow mongoose dens (red dots) in the
study plot B. Explanation of colours: (a) Acacia erioloba; (b)
built-up areas with Acacia erioloba; (c) disturbed Acacia eriolo-
ba; (d) orchard; (e) sport field; (f) water bodies; (g) arable field;

A

= y (h) roads; and (i) fences.
c

m d Puc. 7. Po3mopin Hip MaHTycTa >KOBTOTO (YE€PBOHI Kpamkd) Ha

- f nociigaii ginstaIi B. TloscHenns xombopiB: (a) Acacia erioloba;
P (b) 3abynoBani Tepuropii 3 Acacia erioloba; (¢) nopymeni Acacia
h ; . . P . N
i erlo{oba, (d) can; (e) CHIOPTUBHUE Mal/IAHIHK; () Bomoiimu; (g)

opHi 3emii; (/) moporu; (i) oropoxi.
Discussion

The most important reason for the absence of the yellow mongoose in the mopane savanna is
the soil type, not suitable for digging dens. Less important is the presence of oshanas flooded almost
on a yearly basis, as the yellow mongoose often inhabits places close to water. Also, insects, espe-
cially termites, are common in mopane savanna, although population densities of small vertebrates
are much lower here than in the acacia savanna (own observ.).
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The land covered with acacia savanna has a sandy soil, suitable for digging. Higher preferences
for Combretum vegetation and outskirts of arable fields can be explained probably by higher concen-
trations of small rodents (gerbils), which live there abundantly in burrow colonies (own observ.).

Although yellow mongooses belong to the ‘solitary’ group of mongooses [Veron et al. 2004]
and are generally regarded as solitary foragers, previous studies revealed a great deal of variation
and plasticity in the socio-spatial ecology of the genus Cynictis. The yellow mongoose has in fact a
cooperative breeding system, whereby non-breeding members of a group feed and care for the young
[Rasa ef al. 1992].

Home range sizes of the yellow mongoose have been recorded as a minimum of 26 ha [Balm-
forth 2004] and a maximum of 250 ha (mean 70 ha; [Taylor & Meester 1993]), with male home
ranges being more than twice as large as female home ranges. Home range sizes vary seasonally,
with both sexes reducing home range sizes during colder periods [Mbatyoti, 2012]. Mean group size
ranges from 2 to 13 ind. 3.7 in Kuruman River Reserve, Northern Cape [le Roux et al. 2008]; 6.3 in
Western Cape near Heidelberg [Balmfort 2004], 65 ind. near the Vaal Dam in the Free State [Earle
1981].

In Potsberg Nature Reserve within the West Coast National Park, with grassland/bush on a
sandy coast, 16—19 ind. with seven dens were recorded in an area of 2900 ha. Population density was
calculated therefore as 1.1-1.3 ind. per 100 ha, and 0.23 groups per 100 ha [Cavallini 1993]. Le
Roux et al. [2008] studied another low-density population (4—14 ind./100 ha) in the Kuruman River
Reserve in the Northern Cape and found that groups consisted of 2—7 animals, including offspring.
In the city of Windhoek, Namibia, at least 21 dens with at least 100 individuals were recorded. The
overall estimated population density was at least 2 individuals per 100 ha and at least 0.4 groups per
100 ha. It was the highest around shrubby hills [Kopij 2023b].

Finally, in a medium-density population (23-26 ind./km?) living in a farmland near Heidelberg
(Western Cape), yellow mongooses formed groups in which both males and females defended a
common territory that was used equally by all group members (6.3 on average). Overlap between
home ranges of group members was extensive, whereas the ranges of neighbouring groups over-
lapped little or were clearly distinct from one another [Balmforth 2004]. The overall population den-
sity of the yellow mongoose in pure Acacia Savanna at Ogongo (16.8-25.3 ind./100 ha) was there-
fore higher than all above-quoted, and it was even higher (20.5-30.5 ind./100 ha) in transformed
Acacia Savanna (Table 3). The high density recorded in the Ogongo acacia savanna can be linked
with high density of rodents (gerbils), termites, and other invertebrates, as well as with sandy soil
suitable for digging.

Table 3. Population density of the yellow mongoose in southern Africa

Ta6muus 3. HlinbHICTE MomyIsil MaHTyCTa )KOBTOTO B MiBAeHHIH Adpuii

Locality Habitat Area size | Density (ind./100 ha) | Source
[ha]

South Africa, Western Cape  Coastal grass/bush; West Coast 2,900 1.1-1.3 (0.23 group)  Cavallini [1993]
National Park

Namibia, Windhoek Urbanised environment (High- 5,000  >2.0 (>0.4 group) Kopij [2023a]
land Savanna)

South Africa, Eastern Cape  Grassland; Great Fish River ? 4-10 Le Roux et al.
Nature Reserve [2016]

South Africa, Northern Cape Kuruman River Reserve 3,200 4-14 Le Roux et al.

[2008]

South Africa, Western Cape  Farmland in Kalahari Thorn- ? 23-26 Balmforth
veld; Heidelberg area [2004]

Namibia, Omusati Region Pure acacia savanna 380 16.8-25.3 (4.2 group) This study

Namibia Omusati Region Transformed acacia savanna 200 20.5-30.5 (5.0 group) This study
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A high density of the yellow mongoose (133-200 ind./km’) was recorded in a grassy area of c.
20 ha in size in a land of c. 70 ha, which for most part of the year became an island on the Vaal
Dam, Free State, South Africa. Earlé [1981] initially described a structure of group territories de-
fended by both males and females, with up two 13 group members sharing a common den. Territory
limits were patrolled regularly and scent-marks and faeces deposited at border latrines [Earle 1981].
However, the recorded exceptionally high density cannot be taken as an example of population den-
sity. It should be considered an unusual concentration caused by artificial factors (a garbage dump

on an artificial island of an artificial dam).
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