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In austral summer 2016/17, a provisional bird atlas project was 
conducted in the town of Walvis Bay (~260 ha), Namibia. In total, 
18 breeding bird species were recorded. Four eudominant spe-
cies (Cape Sparrow, Rock Dove, Laughing Dove, and Common 
Waxbill) comprised together 65.2% of all breeding birds. Three 
dominant species  –  House Sparrow, Southern Masked Weaver, 
and Speckled Pigeon – comprised additional 23.0%. The commu-
nity dominance index (DI) was = 0.40, Shannon’s Diversity Index 
H’ = 2.21, Simpson’s Diversity Index D = 0.87, and Pielou’s Even-
ness Index J’ = 0.76. By far the most numerous feeding guild were 
granivores (88.0% of all birds recorded) followed by insectivores 
(6.0%) and frugivores (5.3%). Tree and/or shrub nesting birds 
comprised 59.5%, while birds nesting in/on buildings the  re-
maining 40.5%. There were neither ground-nesting nor hole-
nesting birds. Structure-wise, the avian community in the town 
resembles avian communities in other parts of the world (strong 
dominance of granivores, such as sparrows and doves). In austral 
summer 2018/19, a total of 25 marine species were recorded in 
the lagoon, of which nine (36%) were Palearctic migrant and 16 
(64%) African residents. In terms of the number of individuals, 
Palearctic migrants constituted 17% and African residents 83%. 
More than half of all marine birds were Greater Flamingos, while 
the most numerous Palearctic species was the Curlew Sandpiper.
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sity, urban ornithology

INTRODUCTION

In recent decades, the so-called urban bird atlas has 
become a popular way of presenting biodiversity 
in urbanised environment in cities and towns all 
over the world (Dunn, Weston, 2008; Magle et al., 

2012; Luniak, 2013, 2017; Kopij, 2001, 2015). 
Such atlases aim to generate detailed maps of bird 
species distribution and their abundance across 
the whole city/town (usually within its administra-
tive boundaries) or in a part of it (usually the cen-
tre). Urban bird atlas projects therefore play a vital 
role in engaging wide range of citizens in science, 
education, and nature conservation. They may also 
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be a useful tool for urban planners, ecologists, 
tourists, and policy-makers.

The first urban bird atlas project was com-
pleted for Africa in 1997 for the city of Bloem-
fontein in South Africa (Kopij, 2001; Luniak, 
2013, 2017). The urban atlas of birds is regarded 
as complete if it is based on at least four surveys 
of the  entire study area (e.g., Bloemfontein in 
Kopij 2011, 2014). It is regarded as provisional if 
it based on 1–2 such surveys (e.g., Maseru, Le-
sotho in Kopij, 1999; Swakopmund, Namibia in 
Kopij, 2018a; Kasane, Botswana in Kopij, 2018b; 
Henties Bay, Namibia in Kopij, 2022). An urban 
bird atlas may include all breeding species (e.g., 
Swakopmund in Kopij, 2018a) or only selected 
ones (e.g., Ladybrand, South Africa in Kopij, 
2009; Maseru, Lesotho in Kopij, 2000; Katima 
Mulilo, Namibia in Kopij, 2016). To date, three 
urban bird atlases have been produced in Na-
mibia. The first one, for Katima Mulilo (Kopij, 
2016), includes only less common species but is 
based on four surveys; the second one, for Swa-
kopmund, includes all breeding species but was 
based on a  single survey only (Kopij, 2018a); 
and the third one for Henties Bay, is based on 
two surveys (Kopij, 2022).

The atlas presented in the article deals with 
birds of yet another Namibian town. It includes 
all breeding species, but like the Swakopmund 
atlas, it is also based on a  single survey. It is, 
therefore, the third urban bird atlas in Namibia 
and the second for the coastal Namib Desert. In 
addition to atlas study, non-breeding breeding 
species (Kelp Gull and Flamingos) were also 
counted in the  lagoon, but their distribution 
was not mapped.

MATERIALS AND METHODS

Study area. Walvis Bay is a  coastal town on 
the  Atlantic Ocean in Namibia, in the  hyper-
arid Namib Desert. It is situated at 22°57’S and 
14°30’E, almost on the Tropic of Capricorn, be-
side the  Kuiseb River delta (Fig.  1). The  town 
was founded in 1840 as a  British port. For 
a long time, the town and its surroundings were 
a part of South Africa, but in 1993, the whole 
Walvis Bay enclave was finally incorporated into 

the Republic of Namibia. Today it is the largest 
port in the country. In 2016, it had 100,000 in-
habitants and a total surface area of 29 km2. 

Walvis Bay is well-endowed with Phoenix and 
Washingtonia palms, Araucaria and Casuarina 
trees, and numerous exotic shrubs, such as tama-
risk Tamarix usneoides, bottle-brush Calistemon 
rigidus and others (Figs  2 and 3). Sport fields 
are covered with mowed grass, while clumps 
of herbaceous and succulent plants (including 
Aloe spp.) are also cultivated in residential areas.

The study was limited to the oldest part of 
the town:

1. Walvis Bay Central, bordering on the port 
to the west, D1986 to the east, G. R. K. Hikkil-
wa to the north, and Nangolo Mbumba Drive 

Fig. 1. Location of the study area

Fig. 2. Walvis Bay abounds in gardens with luxuri-
ant vegetation
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to the  east; this part developed between 1880 
and 1950.

2. Walvis Bay East, between G. R. K. Hikkil-
wa Street and 9th Road, and between Nangolo 
Mbumba Drive and D1986; this part developed 
between 1950 and 1970.

3. Walvis Bay South, between 9th Road and 
The Esplanade; it developed between 1970 and 
2000 (Billawer, Ekobo 2002).

4. Lagoon in the  south-western part of 
the town.

The study area also includes Meersig, 
the  most recent developed part (after 2000). 
It is an exclusive residential area. However, 
the  proper port, Kuisebmond and Narraville 
settlements, were excluded from the study area. 
The  total surface of such delimited study area 
was ~260 ha.

There are large open spaces in the study area, 
such as Town Hall and Museum, Municipal In-
door Centre, Carlo’s Shuttle and Tours, State 
Hospital, Flamingo Primary School, Walvis Bay 
Private High School, J. C. Harries Park, Pelican 
Bay, Langholm, Lagoon Park, and Flamingo 
Cottage. Those areas are usually covered with 
mowed grass, with numerous shrubs and trees 
on the  peripheries. Most (~60%) of the  study 
area comprises, however, residential areas, 
~15% are industrial, government or municipal 
areas, ~15% open green spaces, and ~10% busi-
ness areas (shops, services; based on Billawer, 
Ekobo 2002).

Walvis Bay is located around a  lagoon 
(Fig. 4), which constitutes one of the most im-
portant foraging areas for flamingos and other 
water birds in southern Africa. The  Walvis 
Bay lagoon and the  adjacent marshlands in 
the south-western part of the town are extreme-
ly important foraging grounds for waders and 
other water birds (Underhill, Whitelaw, 1977). 

The town represents a  mild variation of 
the  desert climate. Annual precipitation is 
only 13.2  mm, but the  average humidity is 
80%, mainly due to frequent fogs which occur 
along the  whole Namibian coast. The  average 
temperature of the  warmest month (Febru-
ary) is 17.9°C, and the coldest (August) 13.2°C 
(Billawer, Ekobo 2002). 

The territory mapping method was em-
ployed (Bibby  et  al., 2012; Sutherland, 1996), 
with only one survey conducted. Counts were 
carried out in austral summer 2016/2017. 
To cover the  whole study area (~260  ha), five 
counts were conducted in the  mornings on 
the following days: 19 and 21 December 2016 
and 2, 10 and 14 January 2017.

Birds occurring in Walvis Bay were divided 
into two groups: the  breeding residents and 
non-breeding visitors (mostly marine spe-
cies). Breeding birds came from a community 
the  structure of which (population density, 
dominance) was the subject of this study. Non-
breeding birds were also counted, but no at-
tempt was undertaken to estimate their popu-
lation densities and dominance as they did not 
form a definite community.

Fig. 3. Streets in Walvis Bay are often in the form of 
avenues with tall palm trees

Fig. 4. The Walvis Bay lagoon
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Birds were counted while walking slowly 
along streets. The routs were designed in such 
a  way as to cover the  whole study area. Each 
morning, different parts of the study area were 
surveyed. All birds showing breeding (e.g., 
transporting nesting material, constructing 
nests, feeding chicks, etc.) or territorial be-
haviour (e.g., singing males) were plotted on 
a  map. Special attention was paid to simulta-
neously singing males as they were important 
in determining the  number of occupied ter-
ritories. Special attention was also paid to not 
count the  same birds twice, as this may over-
estimate the number of territories. Each occu-
pied territory was treated as one breeding pair. 
Such a  simplistic approach could underesti-
mate the number of breeding females of some 
polygamous species, specifically the  Southern 
Masked Weaver Ploceus velatus and Common 
Waxbill Estrilda astrild and the co-operatively 
breeding Red-faced Mousebirds Urocolius in-
dicus. In the  case of pigeons, the  number of 
breeding pairs could be estimated by dividing 
the  total number of recorded individuals by 
two. However, the total number of individuals 
recorded is shown on maps as in summer these 
were probably mainly adult birds.

The study on marine birds was conducted in 
2018/19 austral summer in the lagoon within 
Walvis Bay town. Counts were conducted on 
six days: 15 December 2018; 4  January 2019; 
21  January 2019; 5 February 2019; 24 Febru-
ary 2019; 1  March 2019. Birds were counted 
from the  shore up to about 500  m deep into 
wetlands, all the  way of the  Lagoon Prom-
enade Rd (transect ~3.5  km long). Counting 
was conducted early in the  morning, from 
6:30 am to 10:00 am.

The following indices were used to charac-
terise the diversity and evenness of the breed-
ing bird communities (i.e., excluding the non-
breeding marine birds): 

• Shannon’s diversity index:

H’ = –∑ pi ln pi

where pi is the proportion of breeding pairs be-
longing to the ith species 

• Simpson’s diversity index:

D = ((∑n(n-1))/N(N-1)

where n is the  total number of breeding pairs 
belonging to a given species, N – the total num-
ber of breeding pairs of all species

• Pielou’s evenness index:

J’ = (–∑ pi ln pi)/ln S

where pi is the proportion of breeding pairs be-
longing to the ith species, S – the total number 
of species. J’ varies between 0 and 1. The  less 
variation between species in a  community, 
the higher J’ is. 

• Dominance index:

DI = (n1 + n2)/N

where n1, n2  –  number of pairs of two most 
abundant species, N – the total number of pairs 
of all species. 

The dominance was calculated as the  per-
centage of breeding pairs of a  given species 
in relation to all breeding pairs of all species. 
The eudominant species comprised at least 10% 
of all breeding pairs recorded, dominant spe-
cies 5–9.99%, while subdominant 2–4.99%.

Nomenclature of English and Latin species 
names follows that in Hockey et al. (2005).

RESULTS 

In total, 17 species were recorded as breeding 
in Walvis Bay, within boundaries as delimitated 
in Figures 8–27, in austral summer 2016/2017. 
Four eudominant species (Cape Sparrow Passer 
melanurus, Rock Dove Columba livia forma do-
mestica, Laughing Dove Streptopelia senegalensis 
(Fig.  5), and Common Waxbill comprised to-
gether 65.2% of all breeding birds. Three domi-
nant species, House Sparrow Passer domesticus, 
Southern Masked Weaver, and Speckled Pigeon 
Columba guinea (Fig.  6) comprised additional 
23.0%. The  remaining ten species comprised 
only 1.8%. The  community dominance index 
was DI = 0.40. Non-breeding breeding species, 
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Fig. 7. The Kelp Gull

Figs 8–17. Distribution of breeding pairs of par-
ticular bird species in Walvis Bay in austral summer 
2016/2017. Numbers of individuals are given for 
the Rock Dove and the Speckled Pigeon

Fig.  5. Laughing Doves occur commonly all over 
the town

Fig. 6. The Speckled Pigeon is a dominant breeding 
species in Walvis Bay

Kelp Gulls Larus dominicanus and Flamin-
gos Phoenicopterus  spp., were also counted in 
the lagoon (Figs 7 and 4). The Kelp Gull is one 
of the  most numerous birds on the  Namibian 
coastline, including Walvis Bay, but, like many 
other marine birds, it does not nest in the town.

The House Sparrow was more numerous in 
the oldest part of the city centre, while the South-
ern Masked Weaver in the new expensive resi-
dential area. While the Rock Dove was the most 
numerous in the  older part of the  town cen-
tre, the Speckled Pigeon was found to be more 
equally distributed over the  whole study area. 
The Common Waxbill and Cape Sparrow prefer 
the residential area over the town centre. Other 
species did not show a clear preference for any 

parts of the town (Figs 8–19). Shannon’s diver-
sity index was H’ = 2.17, Simson’s diversity index 
D = 0.87, and Pielou’s evenness index J’ = 0.78. 
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Figs 18–27. Distribution of breeding pairs of par-
ticular bird species in Walvis Bay in austral summer 
2016/2017

Table  1 .  Breeding bird community in Walvis Bay in austral summer 2016/2017 (~260 ha). Feeding 
guilds: G – granivorous, I – insectivorous, F – frugivorous, N – nectarivorous, C – carnivorous. Nesting 
guilds: T – trees and shrubs, B – on/in buildings

Species
Feeding 

guild
Nesting 

guild
Pairs Pairs/100 ha

Domi-
nance

Cape Sparrow Passer melanurus G T 257 98.8 21.4
Rock Dove Columba livia G B 224 86.2 18.7

Laughing Dove Streptopelia senegalensis G T 155 59.6 12.9
Common Waxbill Estrilda astrild G T 146 56.2 12.2
House Sparrow Passer domesticus G B 113 43.5 9.4

Southern Masked Weaver Ploceus velatus G T 83 31.9 6.9
Speckled Pigeon Columba guinea G B 80 30.8 6.7
Cape Wagtail Motacilla capensis I B 58 22.3 4.8

Red-faced Mousebird Urocolius indicus F T 32 12.3 2.7
Cape White-eye Zosterops pallidus F T 25 9.6 2.1

Dusky Sunbird Cinnyris fuscus N T 7 2.7 0.6

Only two Palearctic migrants were recorded 
in the  town (excluding waders on the  beach): 
the Willow Warbler Phylloscopus trochilus (one 
record only) and the  Barn Swallow Hirundo 
rustica (fairly common).

By far the most numerous feeding guild were 
granivores (88.0% of all birds recorded) followed 
by insectivores (6.0%) and frugivores (5.3%) 
(Table  1). Two remaining guilds, nectarivores 
and carnivores, comprised 0.6% and 0.1%, re-
spectively. Tree and/or shrub nesting birds com-
prised 59.5%, while birds nesting in/on build-
ings made up the remaining 40.5%. There were 
neither ground-nesting nor hole-nesting birds.

The proportion between the  number 
of breeding pairs of the  Cape Sparrow and 
the House Sparrow was 0.69  :  0.31 (n = 370); 
that between the Rock Dove and the Speckled 
Pigeon 0.74  :  0. 26 (n  =  304), and Red-faced 
Mousebird to the  White-backed Mousebird 
Colius colius 0.97 : 0.03 (n = 34). The Laughing 
Dove was the  only Streptopelia-dove recorded 
in the study area.

A total of 25 non-breeding water bird spe-
cies were recorded in the lagoon, of which nine 
(36%) were Palaearctic migrant and 16 (64%) 
African residents. In terms of the number of in-
dividuals, Palearctic migrants constituted 17% 
and African residents 83%. More than half of all 
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Table  2 . Number of individuals of particular water bird species (non-breeding) foraging in the lagoon 
in the south-western part of the town in austral summer 2018/19. Palearctic migrants are indicated with 
an asterisk (*)

Species
Dates Total

15 Dec 04 Jan 21 Jan 05 Feb 24 Feb 01 Mar N %
Greater Flamingo Phoenicopterus 

roseus
110 500 1560 2030 110 500 4810 50.0

Hartlaub’s Gull Chroicocephalus 
hartlaubii

255 228 153 98 51 110 895 9.3

Chestnut-banded Plover Charadri-
us pallidus

390 470 860 8.9

Lesser Flamingo Phoenicoparrus 
minor

340 350 15 70 775 8.1

Curlew Sandpiper Calidris fer-
ruginea*

480 155 635 6.6

Damara Tern Sternula balaenarum 315 13 29 12 106 25 500 5.2
Common Tern Sterna hirundo* 93 29 265 387 4.0

Sanderling Calidris alba* 312 312 3.2
Bar-tailed Godwit Limosa lap-

ponica*
74 62 136 1.4

Ruddy Turnstone Arenaria inter-
pres*

9 55 24 88 0.9

Grey Plover Pluvialis squatarola* 7 19 35 2 6 69 0.7
Great White Pelican Pelecanus 

onocrotalus
6 30 2 38 0.4

Ringed Plover Charadrius hiat-
icula*

11 9 20 0.2

Species
Feeding 

guild
Nesting 

guild
Pairs Pairs/100 ha

Domi-
nance

Red-eyed Bulbul Pycnonotus nigricans F T 5 1.9 0.4
Little Swift Apus affinis I B 5 1.9 0.4

White-backed Mousebird Colius colius F T 4 1.6 0.4
Familiar Chat Cercomela familiaris I B 3 1.2 0.3
White-rumped Swift  Apus caffer I B 3 1.2 0.3

African Reed Warbler Acrocephalus baeticatus I T 2 0.8 0.2
Lanner Falcon Falco biarmicus C B 1 0.4 0.1

Total 1203 462.7 100

Table  1 .  (Continued)

water birds were Greater Flamingos Pheonicop-
terus roseus, while the most numerous Palearc-

tic species was the  Curlew Sandpiper Calidris 
ferruginea (Table 2).
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Species
Dates Total

15 Dec 04 Jan 21 Jan 05 Feb 24 Feb 01 Mar N %
Cattle Egret Bubulcus ibis 1 9 8 18 0.2

Cape Cormorant Phalacrocorax 
capensis

13 1 14 0.15

Cape Wagtail Motacilla capensis 3 1 2 6 2 14 0.15
White-fronted Plover Charadrius 

marginatus
10 10 0.10

Swift Tern Sterna bergii 5 5 0.05
Common Greenshank Tringa 

nebularia*
5 5 0.05

Grey Heron Ardea cinerea 3 1 4 0.04
Caspian Tern Hydroprogne caspia 2 2 4 0.04

Common Sandpiper Actitis hy-
poleucos* 1 2 3 0.03

Pied Avocet Recurvirostra avosetta 2 2 0.02
Little Egret Egretta garzetta 1 1 0.01
Total number of individuals 110 500 1560 2030 110 500 9624 100.0

Table  2 . (Continued)

DISCUSSION

Walvis Bay, as one of the oldest towns in Na-
mibia, has avian community structurally re-
sembling avian communities in other parts of 
the  world, i.e., it has a  strong dominance of 
granivores and birds nesting in/on buildings, 
such as sparrows and doves (Dunn, Weston, 
2008). However, the guild of aerial feeding in-
sectivores (e.g., mostly swifts), usually well rep-
resented in cities all over the  world, is poorly 
represented in Walvis Bay, probably because 
flying insects are uncommon in this desert en-
vironment. Suitable nesting sites for swifts are, 
however, abundant in this town.

In comparison with Swakopmund, the 
neighbouring town in the coastal Namib De-
sert (Kopij, 2018), the  following species were 
recorded in Walvis Bay but not in Swakop-
mund: the Little Swift Apus affinis, the White-
rumped Swift Apus caffer, and the African Reed 
Warbler Acrocephalus  baeticatus. There was 
also one breeding pair of the Rock Kestrel Falco 
rupicolus in the  port, outside the  study area, 
and probably one breeding pair of the Lanner 

Falcon Falco biarmicus. The group of eudomi-
nants was composed of the same species in both 
towns compared. In addition to the  Southern 
Masked Weaver and House Sparrow, the group 
of the dominant species comprised the Speck-
led Pigeon. 

However, population densities of most spe-
cies were higher in Walvis Bay than in Swakop-
mund. The overall density of all breeding birds 
in Walvis Bay almost doubled that in Swakop-
mund (Table 3). However, Shannon’s diversity 
index was only slightly higher in Walvis Bay 
(2.17) than in Swakopmund (1.93). Also, Pie-
lou’s evenness index was similar in both towns 
(0.71 in Swakopmund and 0.78 in Walvis Bay). 
In Outapi town in northern Namibia, the num-
ber of breeding species almost doubled those 
in Walvis Bay and Swakopmund, but unex-
pectedly, Shannon’s diversity index (2.13) was 
strikingly similar, at 0.63, Pielou’s evenness 
index was even lower there (Kopij, 2019a). 
The  Outapi town is situated in a  transformed 
Acacia savannah with a  large contributions of 
baobabs Adansonia digitata. Similarly, in On-
guadiva in northern Namibia (Kopij, 2021). 
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Table  3 . Comparison of population densities (pairs/100 ha) and dominance of breeding bird species 
in Swakopmund (Kopij, 2018) and Walvis Bay (this study) during the same austral summer 2016/2017

Species
Swakopmund Walvis Bay

P./100 ha Dom.% P./100 ha Dom.%
Cape Sparrow Passer melanurus 64.8 27.7 98.6 21.4

Laughing Dove Streptopelia senegalensis 47.0 20.1 59.6 12.9
Rock Dove Columba livia 32.3 13.8 86.2 18.7

Common Waxbill Estlida astrild 23.9 10.2 56.2 12.4
Southern Masked Weaver Ploceus velatus 17.3 7.4 31.9 6.9

House Sparrow Passer domesticus 16.6 7.1 43.5 9.4
Cape Wagtail Motacilla capensis 10.6 4.5 22.3 4.8

Red-faced Mousebird Urocolius indicus 1.4 0.6 22.3 4.8
Cape White-eye Zosterops pallidus 3.6 1.5 12.3 2.7

Dusky Sunbird Cinnyris fuscus 3.1 1.3 9.6 2.1
Red-eyed Bulbul Pycnonotus nigricans 2.2 0.9 2.7 0.6

Little Swift Apus affinis 0.0 0.0 1.9 0.4
White-backed Mousebird Colius colius 0.5 0.2 1.9 0.4

Familiar Chat Cercomela familiaris 0.2 0.1 1.6 0.4
African Reed Warbler Acroceph. baeticatus 0.0 0.0 1.2 0.3

White-rumped Swift Apus caffer 0.0 0.0 1.2 0.3
Lanner Falcon Falco biarmicus 0.0 0.0 0.8 0.2

Grey Go-away-bird Corithaixoides concolor 0.5 0.2 0.0 0.0
Southern Fiscal Lanius collaris 0.2 0.1 0.0 0.0

Peregrine Falcon Falco peregrinus 0.2 0.0 0.0 0.0
Total 234.2 100.0 462.7 100.0

Number of all pairs recorded 972 1203

Even in the  town of Katima Mulilo (Zambezi 
Region, Namibia), located in a  transformed 
Kalahari Woodland, Pielou’s evenness index 
was slightly lower than in Walvis Bay (0.78), 
although the number of breeding bird species 
(51) and Shannon’s diversity index (2.76) were 
much higher (Kopij, 2019b).

A much higher proportion of granivores 
than insectivores recorded in Walvis Bay in-
dicates that insects are relatively rare in this 
desert town. Since most hole-nesting birds are 
insectivores, there is also a lack of birds belong-
ing to this nesting guild in the town. However, 
the  low proportion of omnivores (e.g., crows) 
and carnivores (e.g., kestrels and falcons) was 
somewhat unexpected as the  food resources 

and nesting sites are abundant for these birds 
in the town.

Species such as the Tractrac Chat Cercomela 
tractrac, the  Red-capped Lark Calandrella ci-
nerea, the Black-chested Prinia Prinia flavicans, 
the  Fan-tailed Cisticola Cisticola juncidis, and 
the Cape Starling Lamprotonis nitens were re-
corded in close proximity to the study area. In 
some years, single pairs of those species may 
therefore breed in the town, but probably due 
to a  scarcity of suitable nesting sites, they are 
unable to develop stable populations. 

The lagoon within the town is only a small 
part of the greater Walvis Bay lagoon extend-
ing up to 20 km further south of the town; it is 
dominated by the Greater Flamingo. However, 
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more than 20 other water bird species were re-
corded there. It is an important stop-over and 
wintering place for a dozen or so of the Palearc-
tic migrants. 

It is important to point out that single 
counts usually underestimate the  numbers of 
species (Bibby  et  al., 2012; Sutherland, 1996), 
especially those which are elusive, rare, or silent 
(e.g., the White-backed Mousebird, the Famil-
iar Chat Cercomela familiaris, the Dusky Sun-
bird Cinnyris fuscus). The recorded numbers of 
these species should be treated as representing 
minimal values. On the other hand, some com-
mon species, such as the Cape Wagtail Motacil-
la capensis, the  Common Waxbill, the  South-
ern Masked Weaver, and the  Laughing Dove, 
were very active during the counts and the es-
timated number of breeding pairs may well be 
close to the actual figures. More detailed stud-
ies by the standard territory mapping method 
(Bibby  et  al., 2012) may put more emphasis 
on the  less common species. As a result, both 
dominance structure and population densities 
of these species may be higher than recorded in 
this study. Also, population densities of more 
common species may be higher than recorded 
in this study, but their dominance may remain 
similar. To evaluate the  significance of the  la-
goon for foraging birds, more counts should be 
conducted throughout the  year and over sev-
eral years.

Received 23 June 2023 
Accepted 7 August 2023

References

 1. Bibby CJ, Burgess ND, Hill DA. Bird censuses 
techniques. London: Academic Press; 2012.

 2. Billawer HW, Ekobo MS. A Human Geogra-
phy Atlas of Walvis Bay. Beyond the  Reinte-
gration. Windhoek: Gamsberg/Macmillan 
Publishers; 2002.

 3. Dunn AM, Weston MA. Review of terrestrial 
bird atlases of the world and their application. 
Emu. 2008;108:42–67.

 4. Hockey  PAR, Dean  WRJ, Ryan  PG (eds.). 
Roberts’ Birds of Southern Africa. Cape Town: 
John Voelcker Bird Book Fund; 2005.

 5. Kopij G. Birds of Maseru. NUL Journal of Re-
search (Roma, Lesotho). 2000;8:104–51.

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

 7. Kopij G. Quantitative studies on birds breed-
ing in Ladybrand, eastern Free State, South 
Africa. Zeszyty Naukowe UP we Wrocławiu, 
Biologia i Hodowla Zwierząt. 2009;58:121–7.

 8. Kopij  G. Avian diversity in an urbanized 
South African grassland. Zoology & Ecology. 
2015;25:87–100.

 9. Kopij G. Birds of Katima Mulilo town, Zam-
bezi Region, Namibia. International Science 
& Technology Journal of Namibia. 2016;7:85–
102. 

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

 11. Kopij  G. Atlas of breeding birds of Kasane. 
Babbler. 2018b;64:3–15.

 12. Kopij  G. Population density and structure 
of birds breeding in an urban habitat domi-
nated by large baobabs (Adansonia digitata), 
Northern Namibia. Biosystem Diversity. 
2019a;27(4):354–60.

 13. Kopij  G. Structure of avian communities in 
a mosaic of built-up and semi-natural urban-
ised habitats in Katima Mulilo town, Namibia. 
Welwitschia International Journal of Agricul-
tural Sciences. 2019b;1:68–75.

 14. Kopij  G. Population density and structure 
of breeding bird community in a  suburb 
habitat of Ongwediva town, north-central 
Namibia. Arxius de Miscellania Zoologica. 
2021;19:313–20. 

 15. Kopij G. Provisional atlas of breeding birds of 
Henties Bay in the coastal Namib Desert. Na-
mibian Journal of Environment. 2022;6C:1–6.



261 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2023. Vol. 69. No. 4

 16. Luniak M. Kartograficzne atlasy awifauny mi-
ast w Europie – przegląd badań. Ornis Poloni-
ca. 2013;54:40–9.

 17. Luniak  M. Urban ornithological atlases in 
Europe: a  review. In: Murgui E, Hedblom H, 
editors. Ecology and conservation of birds in 
urban environments. Heidelberg: Springer. 
2017;209–23.

 18. Magle SB, Hunt VM, Vernon M, Crooks KR. 
Urban Wildlife Research: Past, Present, and 
Future. Biol Conserv. 2012;155:23–32.

 19. Sutherland WJ, editor. Ecological census tech-
niques. A handbook. Cambridge: Cambridge 
Univ. Press; 1996.

 20. Underhill LG, Whitelaw DA. An ornithologi-
cal expedition to the  Namib Coast, summer 
1976/77. Cape Town: Western Cape Wader 
Group; 1977.

Grzegorz Kopij

PRELIMINARUS PAUKŠČIŲ, PERINČIŲ WAL-
VIS BAY MIESTO PAKRANTĖSE (NAMIBIJA), 
ATLASAS

Santrauka
2016–2017  m. vasarą buvo atliktas preliminarus 
paukščių atlaso projektas Walvis Bay mieste (apie 
260 ha) Namibijoje. Iš viso užregistruota 18 perinčių 
paukščių rūšių. Keturios rūšys (Passer melanurus, 
Columba livia forma domestica, Streptopelia sene-
galensis, Estrilda astrild) sudarė 65,2% visų perinčių 
paukščių. Trys dominuojančios rūšys  –  Passer do-
mesticus, Ploceus velatus ir Columba guinea – sudarė 
23,0 %. Bendruomenės dominavimo indeksas buvo 
DI  =  0,40, Šenono įvairovės indeksas H’  =  2,21, 
Simpsono įvairovės indeksas D = 0,87, o Pielou to-
lygumo indeksas J’ = 0,76. Daugiausia užregistruota 
grūdaėdžių paukščių (88,0 % visų paukščių), toliau 
eina vabzdžiaėdžiai (6,0 %) ir vaisiaėdžiai (5,3 %). 
Medžiuose ir (ar) krūmuose lizdus sukančių paukš-
čių nustatyta 59,5 %, pastatuose  / ant jų – 40,5 %. 
Nenustatyta nei antžeminių, nei skylėse perinčių 
paukščių. Miesto paukščių bendruomenė savo 
struktūra primena paukščių bendruomenes kito-

se pasaulio vietose (dominuoja grūdaėdžiai, tokie 
kaip žvirbliai ir balandžiai). 2018–2019  m. vasarą 
įlankoje buvo užfiksuotos 25 jūrinės rūšys, iš ku-
rių devynios (36  %) buvo palearkties migrantės ir 
16  (64  %) iš Afrikos. Pagal individų skaičių, pale-
arktiniai migrantai sudarė 17  %, o Afrikos paukš-
čiai – 83 %. Daugiau nei pusė visų jūros paukščių 
buvo didieji flamingai (Pheonicopterus roseus); gau-
siausia palearktinė rūšis buvo lenktasnapis bėgikas 
(Calidris ferruginea).

Raktažodžiai: paukštis, veisimasis, bendruome-
nės ekologija, populiacijos tankis, miesto ornitolo-
gija
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