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Avian Diversity along a Precipitation Gradient in Southern Africa. Kopij, G. — In April 2013,
a transect ¢. 1100 km long with 100 points arranged in 5 sections was designed in northern Namibia
between Ruacana Watefall (W) and Kongola (E) to study avian diversity in relation to gradual changes in
precipitation (c. 350 mm in W to ¢.600 mm in E). In total, 81 bird species were recorded in all 100 points,
but in particular section, the numbers were low, ranging from 22 to 38 species. In overall, the most
frequent and most numerous (dominant) were the following species: Cape Turtle Dove, Blue Waxbill,
Grey-headed Sparrow, Laughing Dove and Fork-tailed Drongo. Together they comprised 42.2 % of all
individuals recorded. All of them, except for the Fork-tailed Drongo, were granivores. Only nine species
were recorded in ten or more points. Besides the above-mentioned dominant species, the following other
were in this group: Black-chested Prinia, Black-throated Canary, Pied Crow and White-browed Scrub
Robin. In particular section the number of dominant species ranged from 5 to 7, without a gradient. Two
species, the Cape Turtle Dove and Blue Waxbill, remained dominant in all five sections. The Laughing
Dove and Fork-tailed Drongo — in four sections, and the Grey-headed Sparrow — in three sections.
Although, no gradient in species diversity, evenness, and dominance structure was recorded, significant
differences between two most western and two most eastern sections were apparent. Two species were
more frequent and numerous in the eastern than in the western sections: White-browed Scrub Robin and
Cape Turtle Dove; while the following species were more frequent and numerous in the western than the
eastern sections: African Palm Swift, Black-chested Prinia, Black-throated Canary, Blue Waxbill, Grey-
headed Sparrow and Pied Crow.
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Introduction

Ecological gradients are quantified patterns describing the ways of change of some ecological parameters,
e. g. biodiversity, change with latitude, altitude, humidity, air pressure, air temperature etc. They are among the
most widely recognised patterns in ecology and may exist almost in each imaginable ecosystem in the world,
and may refer to almost all ecological factors (Smith, 1996). However, the best known are longitudinal, altitu-
dinal and precipitation gradients. They are usually linked to gradual changes in vegetation, and these in turn
are caused by gradual changes in precipitation and air temperature (Begon et al., 2006). It is well known that,
biodiversity is, in general, increasing gradually southwards in northern hemisphere, and northwards in the
southern hemisphere; and it is decreasing with the increase of the altitude in most places in the world (Smith,
1996). Less obvious are such changes along a precipitation gradient (e. g. Kopij, 2006, 2014 a). So, in this paper,
the precipitation gradient was investigated in the central part of the southern African subcontinent. A subject of
this investigation was avian diversity. Since precipitation increases eastwards in central part of southern Africa
(Mendesohn et al., 2009), a gradient in avian diversity was also expected.

Methods

The point count method was employed in this study (Bibby et al., 2012; Sutherland, 1996). Points were
arranged along a transect running along a highway in extreme northern part of Namibia. The transect starting
point was near Ruacana Waterfall in the Kunene Region, and the ending point was in Kongola in the Zambezi
Region. Five sections (A, B, C, D, and E) were designed in the transect, and in each section 20 points were
located. There were therefore together 100 points. Points were separated by a distance of 5 km in section A-D,
and by 10 km in section E (fig. 1, table 1). All birds seen and/or heard around each such point were recorded. At
each point counting lasted about five minutes. Counting was conducted in the morning under sunny and calm
conditions. Points were accessed by a car.

The dominance is expressed here as the percentage of the total number of individuals of a given species
in relation to the total number of all individuals of all species recorded. The dominant species is defined as
that comprising 5 % and more of all individuals of all species recorded, while subdominant — that comprising
2-4.99 %. The cumulative dominance is defined as the sum of dominance value of all dominant species. The
community dominance index was calculated as follow: DI = (n, +n,)/N, where n,n, — number of pairs of two
most abundant species, N — total number of pairs of all species.

The following indices were used to characterize the diversity and evenness of the communities:

1) Shannon’s diversity index: H' = -3 p,In p,
where: p,is the proportion of individuals belonging to the ith species;

2) Simpson’s diversity index: D = ((3n(n-1))/N(N-1),
where: n — total number of individuals belonging to a given species, N — total number of breeding pairs of all
species;

Fig. 1. Location of the transect (broken red line in the map above, yellow line in the map below).
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Table 1. The division of the latitudinal transect into sections, their length, number of count points and
date of counts

No Section Mean an nual Length, No. of Data of counts
precipitation, mm km points
A Ruacana Waterfall-Outapi 350 100 20 13.04.2013
B Ogongo-Ondangua 450 100 20 15.04.2013
C  Eenhana-Mpingu Vlei 500 100 20 22.04.2013
D  Rundu-Kaukuwa 550 100 20 08.04.2013
E  Divindu-Kongola 600 200 20 08.04.2013

3) Pielou’s evenness index: ]’ = (-3 p,Inp)/In S,
where p, is the proportion of individuals belonging to the ith species; S — total number of species. J’ varies
between 0 and 1. The less variation between species in a community, the higher J’ is.

Similarity among avian communities (study plots) was investigated using the Sorensen’s Coeflicient:
I=2C/A+B, where A — the number of bird species in one plot, B — the number of bird species in another plot,
C — the number of bird species common to both plots.

Systematics and nomenclature of bird species follow Hockey et al. (2005). Scientific names of all bird
species are listed in Appendix 1.

Results

A total of 81 bird species were recorded in all 100 points. In the particular section, the
numbers were, however, much lower, ranging from 22 to 38 species (table 2). In overall,
the most frequent and most numerous (dominant) were the following species: Cape Turtle
Dove (recorded in 40 % of points, and comprising 11.7 % of all individuals recorded), Blue
Waxbill (47 % vs. 9.3 %), Grey-headed Sparrow (38 % vs. 8.3 %), Laughing Dove (37 %
vs. 7.6 %) and Fork-tailed Drongo (29 % vs. 5.3 %). Together they comprised 42.2 % of
all individuals recorded. All of them, except for the Fork-tailed Drongo, were granivores.
Only nine species were recorded in ten or more points. In addition to the above-mentioned
dominant species, the following other were in this group: Black-chested Prinia, Black-
throated Canary, Pied Crow and White-browed Scrub Robin (App. 1).

In the particular section, the number of dominant species ranged from 5 to 7, without
a gradient. Two species, the Cape Turtle Dove and Blue Waxbill, remained dominant in
all five sections. The Laughing Dove and Fork-tailed Drongo — in four sections, and the
Grey-headed Sparrow — in three sections. Nine other species were recorded as dominant
only in two (Black-throated Canary, White-browed Scrub Robin) or in one section (Black-
chested Prinia, African Palm Swift, Cattle Egret, Pied Crow, Rattling Cisticola, Red-billed
Hornbill and Red-eyed Dove) (App. 1). However, the cumulative dominance has decrease
eastwards, while no gradient was recorded in the community dominance index (table 3).

The study suggests that there is an eastward increase in the population density of the
following species: Brubru, Burchell’s Starling, Emerald-spotted Dove, Red-billed Oxpecker,
Ground Hornbill, Schalow’s Turaco, Red-eyed Dove, Magpie Shrike, Southern Black Tit,

Table 2. Characterisation of breeding bird community in five sub-transects (sections) of a latitudinal
transect in northern Namibia

Parameter | A | B | ¢ | D | E [ Total
Number of species and pairs
Number of species 30 32 22 38 27 81
Number of breeding pairs 120 157 74 123 88 591
Dominance
Number of dominant species 6 7 5 6 6 5
Cumulative dominance (%) 57.0 62.7 67.8 64.8 58.2 42.2
Community dominance (DI) 0.28 0.28 0.65 0.24 0.44 0.21
Indices

Shannon’s Diversity Index (H’) 2.93 2.94 2.55 3.53 2.84 2.14

Pielou’s Evenness Index (J°) 0.86 0.85 0.82 0.97 0.86 0.49




=
KW 0 ¥ ¥ 00 O O €€ ¥ ¥ 00 O 0O 00 O O 00 O O $12U19202041D SNLADIUYT LIS PAISLIIq-UOSWLID)
S LT ¥ T 00 O O 6% 9 1 00 O O 00 O O L9 8 I vajonb vajanQ edENY ‘UowWwo)
o I 1 00 O O 00 O O 00 O O 00 O O 80 I I 1s1dvyv) vz14quig Sunung pajseaIq-uoweuur)
G0¢ 8T € S0C 8 € 00 O O 00 O O 00 O O 00 O O s1q1 snapnqng 9913 SNeD
IS0 € € 00 O O ¥z € € 00 O O 00 O O 00 O O su2253251f s031doapua( ‘193>2dpoo p\ [euIpIe)
8IT 69 Ov 08 L S 89T €€ 81 L6 T¢ Il 61 € € €€ ¥ ¢ vj021d) vijadoydasyg oro opang, ade)
680 S ¥ 00 O O ¥Z € T 00 O 0O 00 O O LI T T suagiu sput0304duivT Surpress ade)
Iso € € € ¢ T 00 O O ¥I T I 00 O O 00 O O syp4gsny siojosduinT SurIe)s s [pYdIng
IS0 € € ¥ € € 00 O O 00 O O 00 O O 00 O O 4afv snvpN ‘niqnig
rto I 1 00 O O 00 O O ¥I T I 00 O O 00 O O SHvA4SD PISPYI ] PITRYD ], PAUMOId-UMOIG
To I 1 00 O O 80 I T 00 O O 00 O O 00 O O snanonpld snuiogsding “I2[[0Y P3Iq-peolq
I€6 S L+ S¥ ¥ ¥ €9 8 8 80T 8 L 80T LI ¥I 0OST 81 ¥I stsuajoSup sniyjuiSoavan) MIQXe M an]g
ITe 61 61 00 O O 00 O O 00 O O LS 6 6 €8 OI OI SHvINnSo4p v43oYi1D ‘KIeUe]) PAyeOII-Yore[d
0 ¥ € 00 O O 80 I I 00 O O 6I € T 00 0O O snyvui snjjpuv A Suimde yrws-yoelg
0 I 1 00 O O 00 O O 00 O O 90 I T 00 O O v[pYydasouvja vap.y ‘UOISH PIPEIY-Yor[g
0 ¥ ¥ 00 0O O 9T T T 00 O O €I T T 00 0 0 snjpnbioy snigdT 1oqIeg pare[jod-yoe[g
IZz 91 9T 00 O O 91 ¢ T 00 O O LS 6 6 TV S § DSOINDUL DIULLJ “BTULL] PIISIYD-YD[]
to I 1 00 O O 00 O O %I T I 00 O O 00 O O v1qnd sndodsofiq Ydeqpnd paoeq-oe[d
20T 9 S S¥ ¥ € 9T T T 00 O O 00 O O 00 O O naurpav( sapropin ], 19|qqeg pIIBW-MOLTY
IS0 € € 00 O O 00 O O 00 O O 6I € € 00 O O snauowvuuld snyjuy Ndid uedLyy
88 /LI 8§ 00 O O 00 O O LT T T 9L T S ST € 1 snaipd sninisdd) Yims wied uedLyy
0 ¥ I 00 O O ©00 O O 00 O O ST ¥ I 00 0 O snaadijawup] snuwojsouyy Mquado uedstyy
LT0 I 1T 00 O O 00 O O 00 O O 90 I T 00 O O vuvdryfv vdndp) Sodoop] uedsrLyy
69T 0 6 ¥ € € 80 I I 89 S ¥ 00 O O 80 I I snynsvu sniadoydoT IquIoH £o15) uedLyy
80 ¥ ¥ €¢ ¢ T 9T T T 00 O O 00 O O 00 O O $nIpINY SNJOLIO OO USP[OD) URILY
€0 ¢ ¢ TI 1 1 8 I T 00 O O 00 O O 00 O O SP[PUL0INI] DIIV]OYILL] V9qIRg PIIJ BRIV
N% [ N [d [N |[N[d]N% [N][d[No|N|[d|[N%|N|]d|N%|[N]4 copads
ﬂmHO,H q Goﬂuuum d GOﬁuwm U EOEUDW q QOSUOW Y EOEUDW :

20

eIqruIeN wdyjou ur Judrpers uoneyrdmaid e Suore spaiq uo syunod jurod jo symsay ' 1 xrpuaddy



21

L1°0
L1°0
0’1
1570
80
890
¢
€0
LT°0
€0
€0
(40!
L1°0
1570
0T
80
19°L
80
1570
L1°0
1570
€0
€0
80
¥€0
TS
LT°0
890

[o)}
< 1N 0 O —~ —
L A

n O OO — OV a4 4 — A
n m;n 0 —~ OV a4 N —~ AN

n
<
3N
[3e}

AN O AN AN N~ NN
NN AN~ NN~ NN

—
(Lo}
=)
N

A
N o~

00
00
L's
00
L's
00
T'1
00
I'T
00
00
T'1
00
00
00
00
00
't
I'T
00
00
00
00
€C
00
e
I'T
00

S = 0 O N O O O o - - O O O O o 4 o o - o = O In o mn o o
S —H L O AN O O O O A H O O O O o0 4O o O - 0O In o ¥ o o

80
00
80
00
00
91
00
00
00
00
00
|84
00
80
80
00

(441

91
91
00
00
00
80
¥'e
00
€L
00
¥'e

S = = O 1IN O O O O O a4 o o = O
S = = O 1N O O O O O N O o — o —

n
—
N
—

N O N O n - O O O A AN
AN O N O n - O O O A N

00
!
00
00
00
00
00
00
00
00
00
00
00
00
00
00
'8
At
00
V1
I'v
00
At
00
LT
'8
00
00

SO ©O vV AN O 4 O n - O = VW O O O O O O O O o o o o o o — o
SO O OV AN O 4 O a4 4 O - vV O O O O O O o o o o o o o o~ o

00
00
00
00
00
€1
68
90
00
90
00
00
00
00
90
€1
9L
90
00
00
00
00
00
00
00
€1
00
90

N O O ©O O O
AN O O ©O O O

<
—
N
—

aNa - O ©O O O - O -~

(o]
—

— O N O O O O O O O 4 AN 4 O O O o - O ~

O N O O O O O O o ~

00
00
00
S
00
00
€e
80
00
80
L1
00
80
LT
€e
§'¢
001
00
00
00
00
LT
00
00
00
0'S
00
00

A 8w O N~ O ~F OO n © O O
S N0 N0 ~ ¥ O o « o o o

S O O O O O N o o o <o
SO O O O O - O o o o

vfnuiuas s10d02.437) ‘“MO[[EMS PaISeIIq-PAY
snyoudioyidio sndoydng IdadxQ po[Iq-pay
snYoUAY10.4y142 sny20], [IQUIOL] PI[[Iq-PaY
4281 s1Au0|pqNg ‘I9ABI A\ Ofepng Pa[Iq-payg
pUDIUIYD D]0I1S17) “B[0OTSTD) SUIPIey

s17]091430 v21ds03A140 Youyrend)

SNQIV SNAL0D) MOID) PAIJ

sisuadpo vua() aro( “‘enbewreN

tafaus snjpiydasiod 01red S 9K
sisuonbrivuL stuL0UID]ITAT TOYIeIA]] OOLINEBIA
sisuonbrvwt stfuu1y) “pIIquNg OOLIEIA
SNINajoUv]aUL $2159]0.40) “ONLIYS a1dSen
SU22safn. v1321414g 29qUIOIY) ‘PI[[Iq-3U0T
SHIPPNDI SP1IDI07) II[[OY PIISEIIq-DB[IT
vo1uissAqu s1doauar) ‘mofrems pading 19ssaT
Aouiu SNUpT ONLIYS £210) 19889
sisuajp3auas vijadojdasg oro( Surydne
vdnaisyisiy snpan ] “ysniyy, roderdspunoin
10021409 Sap10X1VYI1407) ‘PIIq-Keme-00) £a10)
vqaut v11A1AJ “@qQEIN POeq-UIID)
snaandind snjnoiuaoyd 90doof] poopp U1

p1v]nand s1dosta)) ‘mofrems pading 191ea1ny

“Su1qv vaaygaduv)) 19¥>9dpoo \\ pafre)-usap[on

s1juaA1ADY vZ1iaquig ‘3uniung Pajsealq-uap[on
ADQDS SNSIUOIIITA] Y MBYSOD) Teqen)

SIIUISPY SnANdL ‘0SuoI( Pa[re)-yIog
sojidsoappyd ungun ], 9ro panjods-prerowry

40109143 snjououddq ‘mqng paddeo-yreq

Avian Diversity along a Precipitation Gradient in Southern Africa



G. Kopij

22

"3SBD P[Oq YIIM P3)BDIPUL J1 $3109dSs JuRUTWOP 10 SAN[B A "PIPI023I $312ads [[e Jo s[enprarpur
Jo 1aquunu Te30) 3} Jo adejuadrad — N % ‘sjutod [[e UT S[ENPIAIPUI PapI0d3l JO Idquinu 810} — N ‘syutod QT ur sarads uaAId e Jo 90Ua1Indd0 Jo Aouanbary — J 910N

1970
1570
890
L1°0
LT°0
¥€0
S0°¢
€0
L1°0
€0
1970
L1°0
0T
1970
890
(4Nt
€0
67’8
1570
L1°0
80
L1°0
el
L1°0
el
(4l
L1°0

©
LW — — <+ o0 on

2 N0~ N~

— QY 0 —~ o0 ~ N ~ o

' woaFo?m o0 —~ah <% ~« o

— 0 DN —~H 0 —~ o —~ o

11
00
00
00
00
00
re
00
00
00
00
't
00
00
Ve
00
€C
00
€T
I'T
00
00
00
00
00
00
00

S O O O O O O Y N O AN O nH O O O O O O W o o o o o

S O O O O O O - N O N O nHh O O - O O O O W o o o o o ~

91
00
00
00
80
00
¥'e
00
00
80
00
00
6F
91
00
00
00
LS
80
00
00
00
¥e
00
91
€L
00

N

S A AN O N O O O 4N O O O ANV O o H O o :n o —H o o O

S X AN O "N O O O = 1IN O O O N VW o o - O o aNOoO = O O O A

00
00
4t
00
00
!
'8
LT
4t
At
00
00
00
00
4t
00
00
00
00
00
00
00
00
00
00
00
00

S O O O O O 0O O 0O oo o o0 oo oo - - A& VYvY - O o - O O

O O O O O O O O 0O 0 0O o0 4 OO0 0o o 4 4N Vv 4 O o +H o O

00
6’1
€1
90
00
00
00
00
00
00
6'1
00
00
90
00
S'C
00
LI
00
00
S'C
90
(43
00
e
00
00

S ¥ O - O O n O O O O O O = AN oo O

[N
N

S O n o n —~ ¥ O O

S ¥ O - O O n O O O O O O = A - o

(=
N

S O ¥ O n - a4 o O

00
00
80
00
00
80
80
00
00
00
00
00
00
00
00
(414
00
A
00
00
80
00
00
80
80
00
80

S N O O O O O O o o = - O O — O O

wn
—

—_, o = - O O - O O

S N O O O O O o o o = = O o — O O

[52]
—

—_, o = - O O - O O

1020s£41f2 SNN1LOS0J “PIIQINUL], PAIUOIJ-MO[[d X
snuvLv snvydng 1929dXQ PI[[Iq-MO[[P X
sna1do11av snAJIA ‘O3 POI[Iq-MO[[P X

vIpaULIIUL V11245 YIZH PI[[Iq-MO[[P X

HYTIUIS OPUNIIE] “MOJ[EMS PI[TeI-dIT A
suaundup snjpydaroing OMIIYS PIUMOII-ATYA
doonanay spys14309.437) UIQOY qNIdS PIMOIG-ATY M
vpIv]] SLHUULD PIIQUNS PII[[2G-IITYM
DULDUDLS DUIPUDID) TIXEA PITBI-II[OTA
12150300n2] snpourdLIluuy) ‘Furrelg paxoeq-19[oIA
S14D]]0914] SNLIPDIDYT) “TIAO[J PIPULQ-IIY],
xvdv. vjinby 918eq Aume],

4010919 sniviupT noqnog durems

1HUOSUIDMS SHUIJ0IUD L] “UT[OOURI] S UOSUTEMS
[ou10013] SNY20,, “[IQUIOH P3[[Iq-MO[[2 X UWISYINOS
SNIV]aA SNII0JJ ‘TIARI A\ PR[SEIA WISYINOS
1L12192qpva] SNA10INg [IQUIOL PUNOID) UIIYINOS
snsnffip 4asspg ‘moiredg papeay-£a10) WIYINOS
12811 SnADJ W, YOr[F WIYINOS

1MO]DYIS 0IVIND ], “00BIN], S MOTRYIS

suo.fiuvnbs sadidorods 1onea \\ pa1ayIed)-A[edg
pasaud vapuvjp) Yre paddes-pay

DoV VIAJAS “TI[qIE A\ PIIUIA-SNOJIY

snjoo1dn. 031p,] TPIISI] N0

SHIIPUL SN1]020.41) ‘PIIGISNOTA] PIOB)-PAY
vjvnbiogiuas v1jadoydaiss 9ro paks-payg
suvoLiu snjououdslg qng pase-pay




Avian Diversity along a Precipitation Gradient in Southern Africa 23

Table 3. Difference in the frequency of occurrence and in the numerical percentage in bird species be-
tween eastern (D, E) and western (A, B) parts of Namibia

Based on frequency of Based on number of indi-
records viduals recorded
Species x2-value Level of sig- x2-value Level of sig-
nificance nificance
African Palm Swift E<5 - 15 0.01
Black-chested Prinia 9 0.01 9 0.01
Black-throated Canary 19 0.01 19 0.01
Blue Waxbill 6.4 0.05 11.2 0.01
Cape Turtle Dove 9 0.01 23.2 0.01
Cattle Egret E<5 - 9 0.01
Fork-tailed Drongo 5.2 0.05 1.6 >0.05
Grey-headed Sparrow 20.6 0.01 25 0.01
Laughing Dove 1.6 >0.05 2.1 >0.05
Pied Crow 14.2 0.01 15.2 0.01
Red-billed Quelea E<5 - 0.1 >0.05
White-browed Scrub Robin 7.2 0.01 83 0.01
Total 2.1 >0.05 2.6 > 0.05

Note. All species listed occur commonly both in the eastern (D, E) and the western (A, B) part of the transect.

White-browed Scrub Robin, Golden-breasted Bunting, Arrow-marked Babbler, African
Golden Oriole and Yellow-fronted Tinkerbird. The data suggest also westward increase
in the population densities of the Yellow-billed Oxpecker, Namaqua Dove, Lesser Striped
Swallow, Scaly-feathered Finch and Grey-headed Sparrow (App. 1).

Contrary to expectation, no gradient was recorded in the number of bird species,
neither in the number of individuals recorded. Also no gradient was recorded in the
Diversity Index and the Evenness Index (table 3).

Although, no gradient in species diversity, evenness, and dominance structure was
recorded, significant differences between two most western and two most eastern sections
were apparent. Two species were more frequent and numerous in the eastern than in the
western sections: White-browed Scrub Robin and Cape Turtle Dove; while the following
species were more frequent and numerous in the western than the eastern sections: African
Palm Swift, Black-chested Prinia, Black-throated Canary, Blue Waxbill, Grey-headed
Sparrow and Pied Crow. All the differences were statistically significant (table 3).

As expected, the most similar were bordering sections laying at the two ends of the
transect: A vs. B, and D vs. E; the most dissimilar — sections laying at opposite ends of the
transect: A vs. E, and B vs. E (table 4).

Discussion

The point count method employed in this study could underestimate some elusive,
not active, and silent species, e. g. tits (Paridae), finches (Estrildidae) or korhaans (Otidae).
Of cause, nocturnal birds were omitted in this study altogether. The points were not ar-
ranged near lakes or marshlands, so also species associated with these habitats are omitted
here. The point count method employed in this study enables, however, a rough estimate
of abundance of common and easily detected species, such as doves, shrikes or drongos.

In the northern hemisphere a precipi-
tation and temperature gradients overlap
to large extent with the latitudinal gradi-
ent. In some tropical regions of the world, [ A B CJ[DJ] E
e. g. in southern Africa, such overlap does x 055 035 044 0.18
not exist, and more often such changes oc- X 026 043 0.17
cur along the same latitude, i.e. from the x 030 0.33
east to the west. Such situation was also X 0.46
confirmed in this study.

Table 4. Sorensen index of similarity between
particular sections (A-E) of the transect

cslwi@vleg
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One of the main assumption about the precipitation biodiversity gradient is that the
list of species in a given point is complete. In this, as in most other studies, such assump-
tion was, however, not met. This means that the gradient steepness may, in fact, be more
pronounced. Such gradient is also more pronounced in a macro (within a few degrees)
than in a micro-scale (within a degree), hence the points were grouped in sections to create
macro-scale scenario.

Cape Turtle Dove, Laughing Dove, Grey-headed Sparrow and Blue Waxbill recorded
in this study as dominant species are probably the most numerous species in northern Na-
mibia at large, in both natural and human-transformed habitats (Kopij, 2014 a, b, 2015 a, b,
2017,2018 a, b, 2019 a, b). Except for the Cape Turtle Dove, they also appear to be good
indicators of disturbed land, as they dominate both urbanized and agricultural landscape
of Namibia (Kopij, 2014 a, b, 2015 ¢, 2017, 2018 b, 2019 a, b). Most of them were more nu-
merous in the western than in the eastern sections. It is probably because, granivores, are
better adopted to live under savannah (western sections) than woodland (eastern sections)
conditions, as savannas produce much more seeds (especially grass seeds) than woodlands
(Smith, 1996; Begon et al., 2006).

The western or eastern border of geographical range of some bird species run through
north-central Namibia (Hockey et al., 2005), hence these species were common either in
the eastern or western sections of the transect, but virtually absent in the opposite ones. The
group includes the following ‘eastern’ species: Magpie Shrike, Schalow’s Turaco, Red-billed
Oxpecker, Broad-billed Roller, Emerald-spotted Dove, Swamp Boubou, Burchell’s Starling.
The group of ‘western’ species includes the Yellow-billed Oxpecker and Red-eyed Bulbul.
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