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Avian Diversity Along an Altitudinal Gradient in Highveld/Drakensberg Grasslands. Kopij, G. —
Temperature and rainfall related to altitudinal gradients influence ecological and evolutionary responses
of organisms to physical factors. In this study, the line transect method was used during the years
1996-2001to compare resident (potentially breeding) bird communities in three altitudinal divisions in
Highveld/Drakensberg grasslands in Lesotho: lowlands (< 1700 m a. s. L), foothills (1700-2200 m a. s. 1.)
and highlands (> 2200 m a. s. L.). In total, 105 resident species were recorded. The total number of species
recorded in lowlands was higher than that in highlands and foothills, but this difference was not statistically
significant. The highland and foothill did not differ in numbers of species. A group of five species dominated
at all three sites, and the proportion of dominant species in relation to the whole assemblage was very
similar. The composition of the dominant group (species with more than 5 % of pairs) and the group of
species most often encountered (in more than 80 % of transects) was, however, different. Only two species,
Cape Canary Serinuscanicollis and Karoo PriniaPriniamaculosa were dominant in all three study areas,
and just one species, the Cape Bunting Emberizacapensis, was dominant in two plots. Similarly, only two
species, the Cape Turtle-Dove Streptopelia capicola and Cape Canary had a high frequency of occurrence
in all three study areas, and two otherspecies, theKaroo Prinia and Cape Bunting — in two study areas.
Simpson’s Diversity Index was strikingly the same (S = 0.96) for all three avian assemblages (lowland,
foothill and highland) investigated. However, proportions of breeding pairs of some congeneric species
were found to change with the altitude. The granivores were more common (44-45 %) in the foothills and
highlands than in lowlands (36%), while insectivores were more common in the highlands (50 %) than in
foothills and lowlands (36-37 %). In general, avifauna is relatively diverse and unique in the Highveld/
Drakensberg grasslands. Results presented here provide data for further investigation of the effect of the
supposed climate warming on the diversity and structure of avian communities.
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BupmoBoe pasHOOOpasme NTHI, BIOTb BBICOTHOIO TIpagMeHTa Ha Jyrax XaiiBenbpa/[lpakenGepra.
Kommit I — Temmeparypa u ocajiku, CBI3aHHbIE C BBICOTHBIM TPA/IVIEHTOM, BIIVIIOT Ha SKOJIOTVMYECKIUIT 1
9BOJIIOLMOHHbII OTBET OPTaHM3MOB Ha u3sideckue GakTopbl. B 3TOM MccefoBaHiy METO, IMHMUIT TPAHCEKT
6bUT MCTIONB30BaH B TedeHue 1996-2001 IT. sl CpaBHeHMs IIOCTOSIHHO OOMTAOLMX (MOTEHIVAIbHO
PasMHOXAIOIIMXCS) COOOIIIeCTB ITHI] B TPEX BHICOTHBIX yYacTKax Ha Iyrax Xaiisesbza/[Ipakenbepra B Jlecoro:
HysyHax (< 1700 M H. y. M.), ipepropbsix (1700-2200 M H. y. M.) 1 Haropssx (> 2200 M H. y. M.). B o6eit
CTIO>KHOCTH 6bUIO OTMedeHO 105 BupoB-pesuueHToB. OOlLee KOMIYECTBO BUIOB, 3apEIMCTPUPOBAHHBIX B
HM3VHAX, OBUIO BBILIE, YeM B TOPHOI MECTHOCTH M IIPEATOPbAX, HO 9TO pasimyre He ObUIO CTAaTHCTUYECKU
3HauMMbIM. [OpHbBIE 11 IpeAropHbIe 00/1aCTI He OT/IMYAOTCA 10 KOJIMYECTBY BUIOB. I'pyIina us 1mati BujoB
mpeo6/afiaia Ha BCEX TPeX YUACTKAaX, a HOJA HOMMHMPYIOUMX BUIOB IO OTHOLIEHMIO KO BCEM MTHYbUM
KOMIUIEKCaM OblTa 04eHb cxopHoit. OfJHAKO COCTaB JOMVHMPYIOLIEN IPpyIbl (BB 6omtee yeM ¢ 5 % map) u
TpYIIITa BUIOB, Hayboee YacTo BCTpedaroiyxcs (6oree ueM 80 % Tpamcekt), ormmrdaercst. TOIbKO fBa BIa,
Serinus canicollis u Prinia maculosa, 6111 JOMUHUPYIOLIMMI BO BCEX TPeX 00O/IACTSIX MCCIEFOBAHMIT U TOIBKO
opvH Bufi, Emberiza capensis, TOMMHMpPOBAI B IByX y4acTkax. TOUHO Tak e, TOJIbKO JiBa BUHa, Streptopelia
capicola vi Serinus canicolls, M/ BBICOKYIO 4aCTOTY BCTPEYaeMOCTI BO BCEX TPeX 00/IACTSIX VICCTIEOBAHII I ABA
Ipyrux Bupa, Prinia maculosa v Emberiza capensis — B IByX 06/IaCTsIX MCCIeOBaHMIL VIHfieKC pasHOO6pasus
CHMIICOHA TIOpasHUTeNbHO OAMHAKOB (S = 0,96) 1A BCeX TpeX MCCIENOBAHHBIX NTUYbMX KOMIUIEKCOB
(HMM3MEHHOCTH, IPEATOPHBIX 1 TOPHBIX 0b7acTeit). TeM He MeHee GBUIO OIPefe/IeHO, YTO JOI THEe3IIIKCS
IIap HEKOTOPBIX POJCTBEHHbIX BIIOB MEHACTCA C BBICOTOI. 3epHOsIHBIE ObUIM 60Iee pacIpoCTpaHeHs! (44—
45 %) B IIpefropbsAX 1 TOPHBIX paliOHaX, YeM B HU3MHAX (36 %), B TO BpeMs KaK HaCeKOMOsIIIHbIe ObUIN Oojiee
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pacrpocTpaHeHsl B TOpHOI MecTHOCTH (50 %), 4eM B MpeAropbsix u gonmHax (36-37 %). B obujem nrmdbs
(ayHa OTHOCUTEIHO pasHOOOpa3Ha 1 yHUKa/IbHA Ha jTyrax Xarisenbaa/[JpakeH6epra. ITpencrapieHHbIe 31eCh
PpesynbTaThl — MaTepyal /I JAIbHENIIEro NCCIeSOBAHNA BINAHMA IIPEIIOIaraeMoro NOTEIIeHNs KIMaTa
Ha pa3HO00pasye 11 CTPYKTYPy COOOLIECTB IITHL].

KniodyeBble cmoBa: NTUYbM KOMIIIEKCHI, INIOTHOCTb HaceeHN, «rops4ne TO9YKm», JlecoTo.

Introduction

Within southern Africa, Cowling and Hilton-Taylor (1994) have distinguished eight so called “hot-
spots” — areas with a high species richness and a high concentration of endemic species. Of these the Maloti/
Drakensberg hot-spot occupies c. 75 % of the area of Lesotho. All highlands and most of the foothills in this
country lie within this hot-spot (Ambrose et al., 2000). Lesotho is thus a key area in biodiversity conservation.

Little is known about structure of avian assemblages in the whole Grassland Biome of southern Africa
(Kopij, 2006), which is also the only biome in Lesotho. Since it occupies areas ranging in altitude from c.
1000 m a. s. 1. to 3500 m a. s. 1., not only changes in bird species composition, but also dominance structure,
population densities and proportions between related species are expected to change along the altitudinal
gradient. Although such changes were not studied in southern Africa (Bonde, 1993; Hockey et al., 2005), they
are well documented in other regions of the world (e. g. Glutz Von Blotzheim, 1962; Dyrcz et al., 1991; Fischer
et al,, 2011). It has been shown that with the altitude species diversity declines, but dominance of some of
them increases. The dominance structure as a whole changes significantly with the altitude (e. g. Glutz Von
Blotzheim, 1962; Mccain, 2009; Reif, Flousek, 2012). Breeding parameters, such as clutch size, breeding success
and timing of breeding also change with altitude (Mccain, 2009).

The purpose of this study was to investigate altitudinal differences in the bird species composition, their
dominance structure and relative abundance. Special attention was paid to compare changes in relative densities
and dominance of closely related congeneric species. It should be pointed out that the aim of the study was not
to test other variables, such as season of the year, time of the day or annual differences in rainfall.

Study area and methods

The Maloti/Drakensberg ‘hot-spot’, also known as the Eastern Mountains, has an area of c. 40 000 km?,
most of which falls within Lesotho. The main vegetation type in this area is the Afromontane Grassland, with
Highveld Grassland at the lowest levels (below 1800 m a. s. 1.), and Alpine Grassland at the highest altitudes
(over 2500 m a. s. L.). The ‘hot-spot’ lies entirely within the Afromontane and Afroalpine Grasslands, and
borders on Highveld Grassland (Ambrose et al., 2000).

Lesotho is divided into lowlands, foothills and highlands (mountains) (fig. 1). Lowlands are regarded as
the land below 1700 m a. s. 1., foothills are between 1700 and 2200 m a. s. 1, and highland above 2200 m a. s. 1.
Lowlands (total surface — 6 051 km?) form a strip of land lying along its northeast-southwest border and
extending eastward to the Cave Sandstone Foothills. The foothills (total surface — 2964 km?) form a narrow
strip bordering the highlands to the east and lowlands to the west, constituting therefore transitional zone
between the highlands and the lowlands (Ambrose et al., 2000).

The study was conducted during the years 1996-2001 in three areas: Koro-Koro, Nyakosoba and Mantsunyane,
all in the Maseru District (fig. 1). Koro-Koro (14 transects, with a total length of c. 73 km) is situated in the lowlands
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Fig. 1. A map of Lesotho showing three ecozones, and three study areas located within the zones: 1 — Koro-
Koro; 2 — Nyakosoba; 3 — Matsunyane.
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(29°32'-29°29' S; 27°41'-27°44' E), Nyakosoba (16 transects, with a total length of c. 120 km) in the foothills (29°29'-
29°37'S; 27°42-27°48' E) and Mantsunyane (10 transects, with a total length of c. 54 km) in the highlands (29°32'-
29°35'S;28°09'-28°36'E) (table 1). At all three sites, natural habitats, such as grassy plains, bushy slopes, marshlands,
riparian vegetation, etc., predominated. Excluded were from the surveys human settlements and river valleys. Transects
were designed in such a way as to reflect the proportion of particular habitats in each area.

The line transect method in American version, i.e. without belts (Bibby et al., 1992) was used for counting birds.
Each transect was surveyed once, mostly in wet season and in the morning, during the years 1996-2001. A total of
122 hand 15 min. were spent on counting (table 1). Depending on transect length, 45 min. — 5 h and 15 min. were
spent on each transect; on average 2.6 h (SD = 1.45). The total length of all transects surveyed was c. 247 km (table 1).
Only resident (potentially breeding) species were counted, vagrants and visitors were excluded. As recommended for
the line transect method, a pair of the resident species was the census unit (Bibby et al., 1992). In the case of polygamous
species and those species which do not form pairs, the number of females was interpreted as being equivalent of the
number of pairs. For most species, therefore, numbers given in Appendix 1 refer to the number of encounters, which
is usually equal to the number of potentially breeding pairs (compare Bibby et al., 1992).

For each bird species, the following data were calculated (Appendix 1): 1) N — number of potentially
resident pairs recorded; 2) % D — dominance expressed as the percentage of resident pairs of a given species in
relation to the total number of all resident pairs of all species recorded, 3) F — frequency of occurrence, defined
as the percentage of transects, where a given species was recorded relative to the total number of transects in
given plot; 4) Ind. — index of abundance calculated as the percentage of the number of resident pairs of a given
species in relation to thenumber of the most numerous species (the most numerous species has 100 %); 5) x —
average number of resident pairs per transect (only transects where the species were recorded were taken into
account); 6) sd — standard deviation of this average.

Simpson’s Diversity Index (D) was used to calculate diversity of avian assemblages: D = 1-X. (n/N)? where:
n — total number of pairs of particular bird species; N — total number of pairs of all bird species; no diversity
if D = 0; infinite diversity if D = 1.

Sorensen’s Coefficient: S = 2C/A+B (A — the number of bird species in area A, B — the number of bird
species in area B, C — the number of bird species shared by both areas) was used to compare similarities
between assemblages. A dominant bird species is defined as comprising at least 5 % of the total number of all
resident pairs; while subdominant species comprised 2-4.9 % of that total. The nomenclature of bird species
follows Hockey et al. (2005).

Results

In total, 105 resident species were recorded (y-diversity = 105). The total number
of species recorded in lowlands (a-diversity = 81) was higher than that that in highlands
(a-diversity = 72) and foothills (a-diversity = 71), but this difference was not statistically
significant (x* = 0.53, p > 0.05). The B-diversity between lowlands and foothills was 38,
between foothills and highlands — 24, and between lowlands and highlands - 40 resident
species. Simpson’s Diversity Index was strikingly the same (S = 0.96) for all three avian
assemblages (lowland, foothill and highland) investigated.

The number of dominant species was the same (N = 5) in all three areas. Also the
proportion of dominant species in relation to the whole assemblage was very similar. The
composition of dominant group (species with more that 5 % of pairs) and the group of most
often encountered species (in more than 80 % of transects) was, however, different. Only
two species, the Cape Canary Serinus canicollis and Karoo Prinia Prinia maculosa were
dominant in all three study areas compared, and only a single species, the Cape Bunting
Emberiza capensis, was dominant in two study areas. Similarly, only two species, the Cape
Turtle-Dove Streptopelia capicola and Cape Canary had a high frequency of occurrence in
all three study areas, and two other species, the Karoo Prinia and Cape Bunting — in two
study areas (Appendix 1).

Sorensen’s Coeflicient was the highest between the foothill and highland assemblages
(S = 0.83), and the lowest between the lowlands and the highlands (S = 0.67). The index
was intermediate (S = 0.71) between the lowland and foothill assemblages. The proportions
between some congeneric species (African Anthus cinnamomeus to Mountain Pipit
A. hoeschi, Familiar Cercomela familiaris to Sickle-winged Chat C. sinuata, Cape Monticola
rupestris to Sentinel Rock-thrush M. explorator, Grey-headed Passer diffusus to Cape
Sparrow P. melanurus, and Laughing Streptopelia senegalensis to Cape Turtle-Dove
S. capicola ) were found to significantly change with the altitude (table 2). Among Cisticola-
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Table 1. Transects designed to study avian diversity, date and time of counts
Area Length, km Date Time
Koro Koro lowlands c.73.2km 34h45'
Marshlands near Koro Koro c. 4.0 km 06.04.1996 08.20-10.20
Farmland between Koro Kora and Mokuoane ¢.52km 06.04.1996 10.20-12.45
Farmland between Ha Phokleli and Mofoka c. 4.3 km 06.04.1996 14.20-16.30
Hillsides between St Joseph and Ha Moitsupeli c.33km 01.08.2001 10.20-12.00
Hillsides between St Joseph and Ha Moit$upeli c.6.0km 01.08.2001 12.00-15.00
Sandstone cliff near Koro Koro c. 6.7 km 21.11.2000 07.40-11.00
Sandstone cliff between Makulele and Molibe c.7.3km 21.11.2000 11.00-14.40
Sandstone cliff between Molibe and St. Joseph c. 6.7 km 21.11.2000 14.40-17.30
Farmland between St. Joseph and Ha Melefaani c.3.7km 14.12.2001 07.45-09.35
Top and afforested slopes of sandstone plateau near Ha Motibe c. 8.1 km 14.12.2001 09.35-14.40
Farmland near Koro Koro c. 1.2km 12.12.2000 07.30-08.40
Plateau near Koro Koro c. 4.7 km 12.12.2000 08.40-11.00
Molhaeng surroundings c. 4.0 km 12.12.2000 11.00-13.00
Molhaeng-Koro Koro c. 8.0 km 12.12.2000 13.00-17.00
Nyakosoba foothills c. 119.8 km 59h40'
Nyakosoba — Popa — Popanyane c.7.7km 16.10.1999 08.10-12.00
Popanyene — Lebe Me c. 4.0 km 16.10.1999 12.00-14.00
Popanyane — Ha Noka c.4.5km 11.08.2000 09.45-12.00
Ha Noka — Ha Maama . 4.0 km 11.08.2000 12.00-14.00
Nyakosoba-Ha Mofolisi-Ha Tsomo — Ha Ntsane — Nyakosoba  ¢. 10.0 km 20.03.1999 06.30-11.30
Nyakosoba — Ha Moke — ThabaChitja c.8.0km 02.04.1999 06.40-10.40
Nyakosoba — Pheuoeng c. 4.7 km 28.10.2000 08.00-10.20
Ha MoitSupeli — Mokheseng — Ha Lekhonoto — Thabana-  ¢. 12.0 km 30.01.1999 06.45-14.00
li-Mele
Thabana-li-Mele — Ha Moit$upeli c.4.6 km 30.01.1999 14.00-16.20
Ha Moit$upeli — Matamo — Ha Hubeum c. 6.0 km 15.08.2000 09.00-12.00
Ha Hubeum — Ha Moit$upeli c. 7.0 km 15.08.2000 12.00-15.30
Ha MoitSupeli — St John’s — Patsi Ha Mohake ¢. 6.0 km 12.12.2001 07.20-10.15
Patsi Ha Mohake — Ha MoitSupeli ¢.10.0 km 12.12.2001 10.15-15.15
Ha Moit$upeli — Thaba-Telle — Ha Tlali — c. 6.5km 22.02.1999 07.00-10.15
ThabaNtSonyana
ThabaNtsonyana (Terea) — Thaba-Telle ¢.10.0 km 22.02.1999 10.15-15.00
Ha MoitSupeli — Therea — Motlepu — Nkoeng — Ha Takate c. 4.8 km 15.05.1999 08.15-10.30
Mantsonyane mountains ¢.53.7 km 27h50'
Marakabei — Ha Seqoe c.3.7km 22.12.2000 05.40-07.20
Ha Seghoe — radio station c.5.3km 22.12.2000 07.20-10.00
Crossd. Ha Seqghoe/ Aurey — Ha Thabo — Ha Sootho — Ha Felete c. 8.7 km 22.12.2000 10.40-15.00
Ha Tsoane — Ha Rantelali c. 7.7 km 23.12.2000 05.30-09.20
Ha Rantelali — Marakabei c.5.3km 23.12.2000 09.20-12.00
Mantsa — Qasamo c. 4.0 km 21.12.2000 15.00-17.00
ThabaTseka surroundings ¢. 10.0 km 04.03.2001 05.00-10.00
ThabaTseka surroundings c.2.0km 04.03.2001 17.00-18.00
ThabaTseka surroundings . 5.0 km 05.03.2001 06.45-09.15
ThabaTseka surroundings c. 4.0 km 04.03.2001 10.00-12.00

species, the Neddicky C. fulvicapilla was the commonest in the lowlands, the Wailing
Cisticola C. lais in the foothills and the Wing-snapping Cisticola C. ayresii in the highlands.
Among the Euplectes-species, the Southern Red Bishop E. orix, Red-collared Widowbird
E. ardens and Long-tailed Widowbird E. progne were equally common in the lowlands
(together making up 96 % of all Euplectes pairs); the Yellow-crowned Bishop E. afer and
Red-collared Widowbird were most common in the foothills (83 %); while the Long-tailed
Widowbird and Yellow-crowned Bishop in the highlands (78 %) (table 2).

Of three species endemic to the Maloti/Drakensberg hot-spot, the Drakensberg Siskin
Pseudochloroptila symonsi and Mountain Pipit were recorded only in the highlands,
while the Drakensberg Rock-jumper Chaetops aurantius occurred both in foothills and
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in highlands, but not in the lowlands. Two other species near-endemic to the region,
the Sentinel Rock-thrush, and Wing-snapping Cisticola were recorded both in foothills
and highlands, although they were much more common in the highlands. Another near-
endemic, the Sickle-winged Chat was only recorded in the highlands. Some non-endemic
species, such as the Large-billed Lark Galerida magnirostris and Yellow Canary Serinus
flaviventris were also confined to the highlands, while the Swee Waxbill Coccopygia
melanotis and Karoo Scrub-Robin Erythropygia coryphaeus occurred only in the lowlands.

Members of the granivorous guild were more common (44-45 %) in the foothills and
highlands than in lowlands (36 %), while insectivores were more common in the highlands
(50 %) than in foothills and lowlands (36-37 %). Therefore, both granivores and insectivores
were more common in highlands than in lowlands. However, the number of species in each

Table 2. Changes in proportions of breeding pairs among related commonbird species along altitude
gradient in the Moloti/Drakensberg ‘hot-spot’ area

Species Lowlands Foothills Highlands

Anthus cinnamomeus 1.00 0.78 0.21
Anthus hoeschi 0.00 0.22 0.79
Number of pairs 11 25 50
x°-test 5.5% 9.0%* 15.7*%*
Cercomela familiaris 1.00 1.00 0.14
Cercomela sinuata 0.00 0.00 0.86
Number of pairs 15 8 14
x’-test 15.0** - 7.1
Emberiza tahapisi 0.37 0.03 0.02
Emberiza capensis 0.63 0.97 0.98
Number of pairs 120 103 100
x*-test 45.6* 94.3%* 92.2%*
Monticola rupestris 1.00 0.50 0.05
Monticola explorator 0.00 0.50 0.95
x*-test - - 15.2%*
Number of pairs 5 4 19
Passer diffusus 1.00 0.54 0.25
Passer capensis 0.00 0.46 0.75
Number of pairs 27 37 80
x*-test 27.0%* 0.24 10.0**
Ploceus velatus 1.00 0.25 0.18
Ploceus capensis 0.00 0.75 0.82
Number of pairs 10 4 32
x’-test 10.0** - 12.5%*
Streptopelia senegalensis 0.55 0.42 0.24
Streptopelia capicola 0.45 0.58 0.76
Number of pairs 134 175 37
x°-test 1.5 4.2% 17.0**
Cisticola fulvicapilla 0.91 0.37 0.13
Cisticola lais 0.09 0.56 0.36
Cisticola ayresii 0.00 0.07 0.50
Number of pairs 173 87 135
x*-test 517.5%* 64.7%* 56.6**
Euplectes orix 0.33 0.00 0.13
Euplectes ardens 0.30 0.38 0.08
Euplectes progne 0.33 0.09 0.44
Euplectes afer 0.05 0.45 0.00
Euplectes capensis 0.00 0.09 0.34
Number of pairs 61 47 59
x*-test 454.1%* 376.4** 457.1**

Note. x’-test: ¥ p<0.05; ** p<0.01.
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feeding guild remained very similar in all regions (no statistical differences). On the other
hand, the frugivores were much more numerous in the lowlands (26 %) than in foothills
(16 %) and highlands (3 %). The percentage of other feeding guilds was low (2-3 %) in all
areas, although they were represented by more species in lowlands (16) than in highlands (8).

Almost half (48 %) of all birdspotentially breeding in lowlands nested in trees or
shrubs, while in the highlands this group formed only 28 %. A similar trend was recorded
for hole-nesting birds. Contrary to the expectation, the proportion of cliff-nesting birds
also decreased with the increase in the altitude. In the highlands, most species nested on
the ground (42 %), while in the lowlands, only 15 % of birds nested on the ground, in
foothills — 23 %. The percentage of birds breeding in low herbaceous vegetation remained
similar (20-24 %) in all areas compared.

Discussion

In this study, counts were conducted in different time of the day, in different months
of the year, and in different years. It might be, therefore, assumed that differences in
bird communities along the altitude gradient shown in this study cannot be attributed
to the altitude only, as other variables were not controlled. It should be pointed out that
these variables were, however, similar in all three eco-zones, having, therefore, a similar
‘distorting’ effect on the findings in all three eco-zones compared.

The major findings of this study are general changes in avian communities along the
altitude gradient, such as species richness, diversity, dominance structure, proportions
of feeding guilds and proportions of nesting guilds. The transect line method with single
counts is suitable to show such changes, as repeat visits will count many of the same birds.
The sample size appears to be increasing, but this is not creating a real increase in precision,
because the counts are not independent. It is better, therefore, to use the time to include
more different routes in different microhabitats, rather than count the same individual
birds several times (Bibby et al., 1992). By including different routes, avian diversity will be
also more representative for the whole eco-zone.

Since proportions of some congeneric species were compared in this study within the
same eco-zone and not between zones (table 1), the effect of different variables has little
effect on the results. In fact, such variables as different months of the year, different years,
different time of the day may even increase the precision of results. Furthermore, species
within the same genus have similar behavior, breeding season, territorial behavior and
detectability in the field, the line transect method suffices, therefore, to study numerical
proportion between them.

The species richness depends to certain extend also on the time spend on study. The
longer is the study time, the higher is the level of species richness, but after reaching a threshold
the time factor does not play any significant role. In this study the time devoted for study in
lowlands and in highlands was much the same. However, due to diverse microhabitats, the
time was almost doubled in the foothills. It might be expected, therefore, that the number of
species in foothills should be slightly overestimated in relation to those in the lowlands and
highlands. However, the number in the foothills was in fact almost the same as in highlands,
and only slightly lower (not statistically significant) than that in the lowlands.

Data on the dominance, frequency of occurrence, and relative abundance of each species
are in this study of much lower importance than above mentioned findings. These data
should be treated with certain precaution, as elusive and silent species were underestimated,
while large conspicuous and vocal species were most probably overestimated. The data can
be, however, used as initial for further monitoring.

Altitudinal gradients are among the most powerful ‘natural experiments’ for testing
ecological and evolutionary responses of plants and animals to abiotic factors (Korner,
2007). Mountain ecosystems are also regarded as hot-spots of biodiversity (Fishcher et al.,
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2011). Measuring the shifts in altitudinal ranges and densities of species may provide useful
information for conservation assessment of terrestrial species prone to climate changes
(Sekercioglu et al., 2007). Studies of changes in species composition along altitudinal
gradient have been, therefore, increasingly implemented since the 1990s (Fishcher et
al., 2011). Such analyses are especially important if confounding effects driving species
assemblages along altitudinal gradients can be separated (Fishcher et al., 2011).

The Highveld/Drakensberg region is relatively uniform, as grassland is the only biome
at all altitudes (Ambrose et al., 2000). Physical changes (temperature and rainfall) with the
altitude in this region can be, therefore, easily separated from changes which are not altitude
specific (e. g. moisture, geology, wind and season duration). Despite these advantages, the
region attracted little attention of researchers. If the global changes in climate will continue,
which probably also affect the Drakensbergs/Maloti region, significant changes in the bird
assemblages might be expected. Although some authors have documented climatically
induced altitudinal range shifts, with species moving upwards with increasing temperature
to track their climatic optima, interspecific variability in such altitudinal shifts remains
largely unexplored (Reif, Flousek, 2012). Results of this study provide data to explore
changes in avian a- and B-diversities, their dominance structure as well as changes in
relative population densities of particular species.

In conclusion, it should be stressed that the Highveld/Drakensberg avifauna is
relatively diverse and unique. Species diversity decreases with the altitude, while the level of
endemicity increases. Some species show also clear altitudinal trends in relative abundance.
This is especially evident in the case of some congeneric species. Results presented in this
paper provide valuable data for further investigation of the effect of the supposed climate
warming on the diversity and structure of avian communities.

I would like to express my thanks to Prof. A. Craig from Rhodes University, Grahamstown, RSA, for
corrections and constructive comments on the earlier draft of this paper.
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