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TommnpenHs Ta YMceJbHICTH XMKUX NITAXiB B akauieBiii caBani B IliBniuno-Lenrpanshiii Hami6il. - I. Komiii. - BepkyT. 33 (1-2). 2024. - Bu-
BYaIacs ITyCTOTa HACEJICHHS 5 BU/IIB ICHHUX XMKUX MTaxiB 1 3 BU/IB COB HIIAXOM KapTyBaHHs B aKalieBiil caBaHi Ha miBHO4i Hami6ii (400 ra). biussko
30% nocmimKyBaHOI TepUTOPii OyII0 3MiHEHO JIIOAUHOIO Ha 00pOoOIeHi mous, cay, CHOPTUBHI MaiiJaHINKH Ta JIIOACHKI IOCeNeHHs. J]0CliIKeHHs Ipo-
Bouiucs y 2017 1 2020 pp. 3aranbHa rycToTa HaceleHHs Beix 8 BuIiB cranoBmia 32,5 map/1000 ray 2017 p. i 35,0 map/1000 ra y 2020 p. Binburicts
BH/IIB JICHHUX XW)KUX NITaxiB i COB, SIKI MEIIKAIH Ha JOCIIIKYBaHii AUISHIN, HE YHUKAIX 3MIHEHHUX JIFOIMHOIO YacTuH caBanu. Cipuii Oopusitep, adhpu-
KaHCbKa ByXaTa COBa, CABAHOBHUII CHUMK-TOPOOEIb Bi/IIaBaIIU IIepeBary HaTypaibHUM 0ioTomam, a He TpaHcopmoBaHiii caaHi. Taki BUIH SK CHITyXa,
cipa CIUTIONIKa, CAaBaHOBUIT CTPYO, TaHeP 1 )KOBTOA3bOOMI MIyiTiKa MOIJIM YaCTillIe 3yCTpiuaTcs B IEPETBOPEHIl caBaHi, HiX y NPUPOHIiii, TOTOBHUM
YHHOM Yepe3 HasBHICTh BIAMOBIHUX MiCIb [UIsl THi3LyBaHHs. | COBH, 1 IEHHI XIKaKM MOKa3ajll BUCOKHI TepuTopianbHuii koHcepBaTu3M. LinbHicTh
HaCEeJIeHHS, 3aPEECTPOBaHY B LIbOMY JOCIIIKECHHI, TIOPIBHIOBAIIY 3 JaHMMHU JUIS iHIIUX paiioHiB Hawmioil.

Ku11040Bi cjioBa: IeHHI X1Ki NTaxu, COBU, TYCTOTa HACENICHH, 010TOI, aKallieBa caBaHa.

Abstract. Population densities of five species of diurnal birds of prey and three species of owls were studied by means of the territory mapping
method in an acacia savanna in northern Namibia (400 ha). About 30% of the study area was modified by man into cultivated fields, orchards, sport
fields and human settlements. The study was conducted in 2017 and 2020. The overall population density of all eight species was 32.5 pairs/1000 ha in
2017, and 35.0 pairs /1000 ha in 2020. Most diurnal and owl species resident in the study plot do not avoid man-modified parts of savanna. The Grey
Kestrel, Marsh Owl, and Pearl-spotted Owlet appear to prefer natural rather than transformed savanna. Species such as the Barn Owl, Southern White-
faced Owl, Little Sparrowhawk, Lanner Falcon and Yellow-billed Kite may prefer transformed savanna over natural one, mainly for the presence of
suitable nesting sites. Both the owls and diurnal raptors showed high site fidelity. The population densities recorded in this study were compared to those

recorded in other areas in Namibia.
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Introduction

As top predators, raptors play an important role in ecosys-
tems functioning, controlling population size of various animal
species, such as rodents, rabbits, columbids or grasshoppers.
Some raptor species, such as eagles and falcons being prone
to habitat modifications, decline or disappear under expand-
ing agriculture, urbanization or industrialization. Some others
may, however, adopt the modified environment and may live in
both farmlands and urbanized habitats. Few of them, e.g. Com-
mon Kestrel (Falco tinnunculus), Common Buzzard (Buteo
buteo), Montagu’s Harrier (Circus pygargus), may even thrive
under such conditions (Boal, Dykstra, 2018; Kopij, 2018d). In
southern Africa, the adaptation of raptors to human-modified
environment appear to be an ongoing process. In South African
Highveld, the Rock Kestrel (Falco rupicolus) is not adopted to
urbanized environment, while the Black-winged Kite (Elanus
caeruleus) thrive in farmlands (e.g. Kopij, 1996, 2001a,2001b,
2006, 2015, 2018¢, 2019b; Hockey et al., 2005). In northern
Namibia, the Yellow-billed Kite (Milvus aegypius) thrive in
urbanized environment, but the Rock Kestrel still avoid towns
(Kopij, 2019a, 2020a, 2020b, 2021a, 2021b). In the coastal
towns of Namibia, the Rock Kestrel is however adopted to
urbanized environment (Kopij, 2018a, 2022a). The adaptation
of raptors to human-modified environment in Namibia, as well
as in other Africa countries is, in general, a poorly studied
issue (Brown et al., 1982; Steyn, 1982; Hockey et al., 2005).
Since raptors have often high conservation priority, this merits
intense investigation.

The aim of the study is to estimate population densities
of raptors living in a modified savanna in northern Namibia
and compare these figures with those obtained in other areas
in this country.
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Study area

The study area was located on the University of Namibia
(UNAM) Ogongo campus. It is situated in the BIOTA Ob-
servatory ’Ogongo’ within the Cuvelai Drainage System,
c. 50 km NW of Oshakati, Outapi district, Omusati region,
North-Central Namibia (17.70° S, 15.31° E).

The Cuvelai Drainage System, where the study area is
situated, is a unique ecosystem comprising a network of water
canals (oshanas), mopane and acacia savannas (Mendelsohn,
Weber, 2011). The study area is, however, devoid of these
canals, and the natural vegetation comprises acacia savanna
composed mainly of Acacia erioloba, A. nilotica, A. fleckii,
A. mellifera, Albizia anthelmintica, Boscia albitrunca, Dichro-
stachys cinerea, Colophospermum mopane, Combretum spp.,
Commiphora spp., Ficus sycomorus, Grewia spp., Hyphaene
petersiana, Sclerocarya birrea, Terminalia sericea, Zyzyphus
mucronata (Kangombe, 2007). There is only small part of
mopane savanna (composed almost entirely of young Co-
lophospermum mopane shrubs) in the north-easter corner
of the study area. Both savannas are utilized as a pasture for
cattle, sheep and goats.

The total surface of the study area is 400 ha. Most of it
(70%) constitutes natural acacia savanna, the remaining is
converted into yards with buildings (17.5%), arable fields
(7.5%), orchards (2.5%) and sport fields (0.5%). There are
also numerous exotic trees planted in and around human set-
tlements, such as Kigelia africana, Moringa oleifera, Melia
azedarach, Dodonaea viscosa, Eucalyptus camelduensis.
There are several permanent water bodies with standing water,
and the area borders with an artificial water canal to the north
and an extensive oshana (natural grassy depression filled with
water in the rainy season) to the east (Photo 1).

https://doi.org/10.5281/zenodo.14979974
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Photo 1. Habitats in the Ogongo study area: Acacia savanna (A) and Eucalypt hedges (B).
®oto 1. BioTomu B paifoHi TOCTiKCHB: akaIlieBa caBana (A) Ta eBKaIiNToBI )KUBOILIOTH (B).
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All raptors seen or heard (especially impor-
tant in the case of owls) were plotted on the map.
Special attention was paid to birds showing ter-
ritorial or breeding behaviour (breeding courtship,
nesting material transportation, occupied nest,
fledged nestlings with parents). Caution was taken
to not register the same individuals by noting their
movements. At least two records in a clump were
required to distinguish an occupied territory (Bibby
et al., 2012).

Fig. 1. Rainfall in Onguadiva in 2017-2020 with a long-term average.
Puc. 1. Onanu B paiioni gociimkens y 2017-2020 pp. 3 cepennim Oara-

TOpi‘IHI/IM 3HAUYCHHM.

Ogongo has semi-arid climate. The summers are swelter-
ing and partly cloudy; the winters are short, comfortable, and
clear (Mendelsohn, Weber, 2011). In 2019/2020 rainy season
(September — April) the total amount of rain in nearby On-
guadiva was 702 mm, in the previous rainy season — 388 mm;
the long-term annual average is 724 mm (Fig. 1).*

Methods

Studies were conducted in 2017 and 2020. A territory
mapping method (Bibby et al., 2012) has been applied to
assess the population densities of all raptor species breeding
in the study plot.

Six surveys of the whole area were conducted in 2017
(February, first half of March, second half of March, August,
November, December), and nine surveys in 2020 (February,
first half of March, second half of March, first half of April,
second half of April, first half of May, second half of May,
first half of June, second half of June). Each survey consisted
4-5 counts conducted on different days in a fragment of the
study area, as to cover the whole study area.

* https://weatherandclimate.com/namibia/oshana/ongwediva

Population densities are expressed as the
number of breeding pairs recorded per 1000 ha.
Nomenclature of birds follow that in Hockey et
al. (2005).

Table 1

Population densities of raptors in acacia savanna in Ogongo
(400 ha) in 2017 and 2020

I'ycTora HaceneHHS XIDKHX NTaxiB B akallieBiil caBaHi B
Oronro (400 ra) y 2017 1 2020 pp.

Species 2017 2020

N | D N | D
ACCIPITRIDAE
Milvus aegyptius 3 7.5 3 7.5
Accipiter minullus 1 2.5 3 7.5
FALCONIDAE
Falco ardosiaceus 0 0 2 5.0
F. biarmicus 1 2.5 0 0
STRIGIFORMES
Byto alba 3 7.5 4 10.0
Asio capensis 0 0 0.5 1.3
Ptilopsis granti 3 7.5 3 7.5
Glaucidium perlatum 2 5.0 2.5 6.3
Total 13 | 325 | 18 45

N — number of breeding pairs, D — population density
(pairs/1000 ha).
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Results and discussion
In 2017 and 2020, four diurnal rap-

tor and four owl species were recorded
as breeding residents in the modified

Table 2

Population densities (pairs/1000 ha) of raptors in various habitats in Namibia
I'ycrora Hacenenss (map/1000 ra) xmwkux nraxiB y pizHux 6iotomax y Hami6ii

savanna in Ogongo (Fig. 2-3). None of Species A B C D E F G H
these species reached a density higher Surface area (ha) 400 | 1000 | 130 | 300 | 5000 | 1020 | 280 | 476
than 1 pair/1000 ha (Table 1). While owl |ACCIPITRIDAE
species showed the similar densities in | Milvius aegyptius 7.5 | 40 | 8.0 — 0.2 — 3.6 | 20.0
2017 and 2020, among diurnal raptors, | Accipiter minullus 75 | 1.0 — — 0.2 — 0 3.2
such stability was recorded only in the |A. tachiro - - - — — - 36 | 2.1
Yellow-billed Kite. A. badius - _ _ _ _ — — 2.1
Most diurnal raptor and owl spe- [ Aficronisus gabar - - - | 67|04 | - - | 21
cies. resident in .the study area do not [ psoricrax canorus _ _ _ _ 02 10?2 = _
avoid man-modified parts of sayanna. Circus cinerascens — _ _ _ — — 36 —
The Grey Kestrel (Falco c'zrdosmce%ts) Polyboroides typus ~ ~ ~ _ _ _ 36 | 11
(Photo 2), Marsh Owl (d4sio capensis), Machei s aleinus | — - ~ ~ o2 | _ ~ _
and Pearl-spotted Owlet (Glaucidium ac' eramp - -
Haliaeetus vocifer — — — — — — 7.1 | 2.1%*
perlatum) appear to prefer natural rather
than transformed savanna. However, the FALCONIPAE
Barn Owl (Tyto alba), White-faced Owl | F@lco ardosiaceus SO0 10| - | = | = | =] 0] -
(Ptilopsis granti) (Photo 3), Lanner Fal- |- dickinsoni - - - - - - - 2.1
con (Falco biarmicus), Little Sparrow- | £ biarmicus 2.5 0 - - - 1.0 0 1.1
hawk (Accipiter minullus) (Photo 4), and | £ peregrinus - - - - |10 0 |21
Yellow-billed Kite prefer transformed | £ rupicolus - - - - 08 | 2.0 0 -
savanna over the natural one, mainly | STRIGIFORMES
for the presence of suitable nesting sites | Tyto alba 7.5 | 5.0 — 33 | >02|2.07]| 143 | 2.1
(old tall buildings and large exotic trees). | Asio capensis 1.3 1.0 _ _ _ _ 0 _
Both owls and diurnal raptors showed | Prijopsis granti 75 0 8.0 _ _ _ 0 _
high site fidelity (Fig. 2-3). All sites oc- | Glaucidium perlaum | 63 | 2.0 | 80 [ 10.0[>06[ — [ 3.6 | 84
.cupled in 2017 were e{ther reoccupied Otus senegalensis — — _ 6.7 _ _ 1.8% | 4.2+
in 202.0 or ab'fmd.one.d (if the number of Strix woodfordii — — — — — — (1071 21
occupied territories in 2020 was lower [ 5 = fricanus _ — _ ~ ~ ~ 14| 11
thanTllf 2017)1' on densiti dodin | Overall density 45 | 14 | 24 [ 267 28| 6 [51.9]55.9
© poptiation denshies recorcec i Number of species 8 6 3 4 8 5 9 15

Ogongo were comparable with those re-

corded in other areas in Namibia (Table
2). In urbanized environment, overall
raptor density varies regionally. While in
Windhoek and coastal towns it is low, in
Katima Mulilo it is high. In the Cuvelai
Drainage System in the north-central
Namibia, the overall density appears to
be between the two extremes (Table 2).
In the Ogongo area, the overall density
of raptors is more than three times higher
in the partly transformed acacia savanna,
than in the neighbouring natural mopane
savanna (Table 2).

In Oshakati-Onguadiva-Ondangua
con-urbanization, the Yellow-billed Kite population alone
has been roughly assessed at 20—40 breeding pairs (G. Ko-
pij, own observ.). This species appears to be well-adopted to
urbanized and rural environment in Namibia, as it feed on
carcasses (Photo 5) and select tall exotic trees for nesting
sites, which are common in urbanized areas (G. Kopij, own
observ.). There are also other raptor species well-adopted to
urbanized environment in Namibia, namely the Little Spar-
rowhawk, Barn Owl and Pearl-spotted Owlet. They might be

Sources:

The asterisk (*) denotes values modified as a result of further studies.

A — Ogongo campus, Acacia savanna, this study;

B — Ogongo Game Park, Mopane sananna, Kopij (2023b);

C — Outapi, 2017, urbanized habitat, Kopij (2021a);

D — Tsummeb, 2017—

E — Windhoek, urbanized habitat, Kopij (2022b);

F — coastal towns, urbanized habitat (data from three towns pooled: Walvis
Bay-Swakopmund-Hentjes Bay), Kopij (2018a, 2022a, 2023a);

G — Zambezi riparian forests near Katima Mulilo, Kopij (2018c¢);

H — Katima Mulilo, urbanized habitat (data pooled from 4 study plots, 476 ha),
Kopij (2019c¢, 2020a, 2020b).

19, urbanized habitat, Kopij (2021b);

attracted to the urbanized habitats by the abundance of food
such as rodents, small passerines, carcasses scarps and by suit-
able nesting sites (large tress, such as gums Eucalyptus spp.,
Marula Sclerocarya birrea or palms Hyphaene petersiana;
and tall buildings). Also Gabar, Shikra, Lanner Falcon and
Rock Kestrel are recorded as nesting in urbanized habitats in
Namibia (Table 2). The latter species is closely related to the
Palearctic Common Kestrel and for long was even regarded as
the same species (Hockey et al., 2005). The Common Kestrel
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Fig. 2. Distribution of occupied territories of diurnal raptors

in 2017 (above) and 2020 (below).

Puc. 2. Po3mileHHs TEpUTOPIid, 3aiHATHX IEHHUMH XHKUMHU

nraxamu, y 2017 p. (3sepxy) ta 2020 p. (3HU3Y).
YbK — Yellow-billed Kite, LS — Little Sparrowhawk, LF — Lanner
Falcon, GK — Grey Kestrel. 1, 2, 3, 4... — records of birds during
survey 1, 2, 3, 4... Occupied territories are encircled. Habitats
(land uses): a — acacia savanna, b — built-up area, ¢ — acacia
savanna in area around sand-pits, d — orchard, e — sport field, f—
water canals, dams and sand-pits, g — arable ground, h — roads,
i— fences.

Photo 2. Grey Kestrel.

®orto 2. Cipuii GopusiTep.

Fig. 3. Distribution of occupied territories of owls in 2017
(above) and 2020 (below).
Puc. 3. Po3miieHHs Tepurtopiid, 3aiiHsatux coBamu, y 2017 p.

(3Bepxy) Ta 2020 p. (3HUZY).
W10 — Southern White-faced Owl, BA — Barn Owl, PsO — Pearl-
spotted Owl, MO — Marsh Owl. For other explanations see Fig. 2.

Photo 3. Southern White-faced Owl.
®oto 3. Cipa crutrorika.
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Photo 4. Little Sparrowhawk. ®oto 4. CaBaHOBHi1 SCTPYO.

breeds often in high densities in European cities and towns
(e.g. Kopij et al., 2009), while the Rock Kestrel was find to
nest in low numbers in Windhoek and coastal towns (Kopij,
2018a, 2022a, 2022b, 2023a), and was not recorded at all
in towns laying further north in this country (Kopij, 2014,
2019a, 2019c¢, 2020a, 2020b, 2021a, 2021b), and in northern
Botswana (Kopij, 2018b). Also in South African Highveld
the Rock Kestrel was not recorded in urbanised areas (Kopij,
1997, 2000, 2001a, 2001b, 2006, 2015, 2019b). In general, it
is still not well-adapted to urbanized environment in southern
Africa, perhaps due to a competition with other raptor species.

It appears that raptors may reach in some urbanized areas
in southern Africa high densities, comparable to those in the
neighbouring natural areas (e.g. in forest and savanna zone),
but in other areas (e.g. grasslands, semideserts), their popula-
tion densities in urbanized habitats are much lower than in
nearby natural areas. This interesting relationship between
precipitation and relative abundance of raptors in urbanized
vs. natural environment merits further investigation.

REFERENCES

Bibby C.J., Burgess N.D., Hill D.A. (2012): Bird censuses techniques. Lon-
don: Academic Press.

Boal C.L., Dykstra C.R. (2018): Urban raptors. Ecology and conservation of
birds of prey in cities. Washington: Island Press.

Brown L.H., Urban E.K., Newman K.B. (1982): The Birds of Africa. Vol. 1.
Cambridge: Academic Press.

Hockey P.A.R., Dean W.R.J., Ryan P.G., Maree S. (eds.) (2005): Roberts’ birds
of southern Africa. Cape Town: John Voelcker Bird Book Fund.

Kangombe F.N. (2007): Vegetation description and mapping of Ogongo
Agricultural College and the surrounds with the aid of satellite imagery.
B.Sc. thesis. Pretoria: University of Pretoria.

Kopij G. (1996): Distribution and abundance of diurnal raptors in the Cold
Highveld Grassland of South Africa. - J. African Raptor Biology. 11
(1-2): 7-10.

Kopij G. (1997): Birds of Bethlehem, Free State province, South Africa. -
Mirafra. 14 (3-4): 5-12.

Kopij G. (2000): Birds of Maseru. - NUL Journal of Research (Roma, Le-
sotho). 8: 104-151.

Photo 5. Yellow-billed Kite foraging on donkey carcass.
®oto 5. XKoBToA36001 LIYIIKH TOAYIOTHCS HA Ty OCIA.

Kopij G. (2001a): Atlas of Birds of Bloemfontein. Roma. (Lesotho)/Bloem-
fontein (RSA): Department of Biology, National University of Lesotho/
Free State Bird Club.

Kopij G. (2001b): Birds of Roma Valley, Lesotho. Roma (Lesotho): Depart-
ment of Biology, National University of Lesotho.

Kopij G. (2006): The Structure of Assemblages and Dietary Relationships in
Birds in South African Grasslands. Wroctaw Wyd. Akademii Rolniczej
we Wroclawiu.

Kopij G. (2014): Avian Assemblages in Urban Habitats in North-central
Namibia. - Intern. Science & Technology J. of Namibia (Windhoek).
3 (1): 64-81.

Kopij G. (2015): Avian diversity in an urbanized South African grassland. -
Zoology & Ecology. 25 (2): 87-100.

Kopij G. (2018a): Provisional atlas of breeding birds of Swakopmund in the
coastal Namib Desert. - Lanioturdus. 51 (2): 2-12.

Kopij G. (2018b): Atlas of breeding birds of Kasane. - Babbler. 64: 3-15.

Kopij G. (2018c): Distribution and population densities of diurnal raptors
and owls in riparian forest, Zambezi region, NE Namibia. - Berkut. 27
(2): 77-80.

Kopij G. (2018d): Ecological distribution and population densities of raptors
in the inner and outer zone of a Central European city. - Ukr. J. Ecology.
8 (1): 21-32.

Kopij G. (2019a): Population density and structure of birds breeding in an
urban habitat dominated by large baobabs (4dansonia digitata), Northern
Namibia. - Biosystem Diversity. 27 (4): 354-360.

Kopij G. (2019b): Birds of Bloemfontein area, Free State Province, South
Africa, during the years 1977-2000: an overview. - Acta Zool. Cracov.
62 (2): 41-76.

Kopij G. (2019c): Structure of avian communities in a mosaic of built-up
and semi-natural urbanised habitats in Katima Mulilo town, Namibia. -
Welwitschia Intern. J. Agricultural Sciences. 1: 68-75.

Kopij G. (2020a): Structure of breeding bird community along the urban
gradient in a town on Zambezi River, northeastern Namibia. - Biologija.
66 (1): 1-9.

Kopij G. (2020b): Changes in the structure of avian community along a
moisture gradient in an urbanized tropical riparian forest. - Polish J.
Ecology. 68 (3): 251-262.

Kopij G. (2021a): Population density and structure of a breeding bird com-
munity in a suburban habitat in the Cuvelai drainage system, northern
Namibia. - Arxius de Miscel-1ania Zoologica. 19: 313-320.

Kopij G. (2021b): Seasonal changes in the structure of an avian community
in an urban habitat in northern Namibia. - Biologija. 67 (4): 197-204.

Kopij G. (2022a): Provisional atlas of breeding birds of Hentjes Bay in the
coastal Namib Desert. - Namibian J. Environment. 6C: 1-6.

Kopij G. (2022b): Population densities of selected bird species in the city of
Windhoek, Namibia. - Berkut. 31 (1-2): 40-47.

Kopij G. (2023a): Provisional atlas of breeding birds of Walvis Bay in the
coastal Namib Desert. - Biologija. 69 (4): 151-160.

Kopij G. (2023b): Status, distribution and numbers of birds in the Ogongo
Game Park, north-central Namibia. - Namibian J. Environment. 7B: 9-20.

Kopij G., Nizynska-Bubel J., Spurek P. (2009): Zur Verbreitung, den Bestand-
en und den Habitaten des Turmfalken Falco tinnunculus in Wroctaw/
Breslau in den Jahren 2005 bis 2007. - Orn. Mitt. 61 (7): 233-237.

Mendelsohn J., Weber B. (2011): The Cuvelai Basin, its water and people in
Angola and Namibia. Occasional Paper no. 8. Development Workshop,
Luanda.

Steyn P. (1982): Birds of prey of Southern Africa. Cape Town: David Phillip.



