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Introduction

Land-use legislation impacts birds and bird distributions. A theme of
the species texts in The Atlas of Southern African Birds (Harrison et
al. 1997a, b) was the holes in distribution of many ground-nesting bird
species in the eastern end of the Eastern Cape, the so-called
Ahomel andodo which was then known
Denhamo6s NBaiisdenhamd t he text
map clearly shows the scarcity of the species in the Transkei; this is
attributed t o
Francolin Francolinus levaillantii: Alts apparent
the Transkei and Lesotho probably indicates a dramatic local
extinction, resulting from severe modification of the grasslands in
those regions, especially fromover gr azi ngo
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the Helmeted Guineafowl Numida meleagris, Little (1997) was even
more explicit about t he
habitat degradation, and persecution by humans and domestic
ani mal s. 0o

Several species showed sharp discontinuities in distribution across the
South Africa-Botswana border, a political border which does not
coincide with any boundary of a biological region or between
vegetation types (Allan et al. 1997). For the Helmeted Guineafowl, the
distribution map showed a sharp increase in reporting rates across the
boundary between Botswana and the Limpopo and North West
Provinces of South Africa; Little (1997) attributed the discontinuity to

a I{ang lszle status on either side of the international border, with the lower

reporst ing rates in Botswana fdal
grazing pressure. o0 | n CcAquida rapaxsand
Bateleur Terathopius ecaudatus were more abundant in Botswana
than in South Africa. Both species are scavengers, and they are the
non-target victims of poisoned baits put out indiscriminately by
commercial farmers, and intended for jackals and caracals, the
predators of sheep and goats; both bird species are common in
Botswana where subsistence farming is the predominant land use
(Simmons 1997a, b).

The interaction between government policy and bird distributions was
one of the themes running through the results of the First Southern
African Bird Atlas Project (SABAP1) (Harrison et al. 1997a, b).
However, this observation was never explicitly transformed into the
Ared threado for a

explain that agricultural and political policies may have induced heavy

h u ma n199d)i Bot Rediwimged e obusi-engrqached landscapes, which ultimately support a different
a b sagay ©fdirds, plantg, infeets and mammals from their original state.

He further highlighted the link in the last hundred years between
biodiversity, environmental change and land use, especially in

(Litt]l e commescialfagning, cammgnypl areas ang protected areas.
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Figure 1. The red rectangle shows the location of the study area. It is south of the border, marked with a yellow line, between the
Mpumalanga and Limpopo Provinces of north-e ast ern Sout h Africa. The blue grid shows
KrugerGreen 0 project, which is aiming for a minimum of four checkl
SABAP2 coverage map (Underhill & Brooks 2016)
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Hoffman (2014) noted that, from the communal land perspective, the
roles of the 1913 Natives Land Act and the 1936 Native Trust and Land
Act were to force large numbers of black South Africans into
overcrowded communal lands comprising c. 13% of the total area of
the country. This policy rapidly increased and intensified land
modification in areas like Gazankulu. These historical policies and the
continued legacy of apartheid planning in South Africa continue to
exacerbate inappropriate land-use in areas such as Gazankulu, even
into the second decade of the 21st century (Cousins & Walker 2015).
In contrast, ongoing protected area management strategies and
policies in the Kruger National Park (KNP) are structured to ensure
that the park remains a refuge and stronghold for certain species,
especially charismatic species. There are, inevitably, species which
Afaét ween t hawhkich are disadvantaged by the current
management strategies

This theme, the impact of land-use on biodiversity, specifically in bird
abundance and bird communities, is pursued in this paper, with a pilot
study of two adjacent half degree grid cells in north-eastern
Mpumalanga, South Africa. The study compares the bird community
in part of t-cheev efronrimmegr sitsaetlefo o f
immediately adjacent section of the KNP. The KNP and adjacent areas
are listed as a partially protected Important Bird and Biodiversity Area
(IBA) under the global and sub-regional IBA assessment framework
(Anderson et al. 2015).

Methods

Two half-degree grid cells were selected for this study; 2431C and
2431D (Figures 1 and 2). Summarised bird lists for each of the 72
pentads within this area were extracted from the database of the
Second Southern African Bird Atlas Project (SABAP2) on 26 August
2015. All checklists submitted to the project up to this date were
included in the project. The fieldwork protocol, conceptual background
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and interim results are contained in Harebottle et al. (2007), Underhill
et al. (2012), Loftie-Eaton (2014, 2015), Underhill & Brooks (2014,
2016) and Underhill (2016). In brief, the spatial unit for SABAP2 is the
pentad, five minutes of latitude by five minutes of longitude, almost
rectangular grid cells with sides of 9.2 km north to south and 8.3 km
east to west. Pentads are named by the coordinates of the north-
western corner. Observers make bird lists which are as
comprehensive as possible, in pentads, with a minimum time period
of two hours of intensive fieldwork. Fieldwork for SABAP2 commenced
in July 2007 (Underhill & Brooks 2016).

All 36 pentads within grid cell 2431D and three pentads in grid cell
2431C (2430_3125, 2445 3120, and 2445 3125) were considered to
be protected area (Kruger National Park and adjacent Mala Mala and
Sabi Sands Game Reserves), a total of 39 pentads. The remaining 33
pentads had all been, at
stated known as Gazankulu prior
South Africa in 1994. This area continues to have a large human
population, and is characterised by over-grazing, removal of trees for
firewood, and high levels of human disturbance. This area is referred
G i thia pajgeuds the cawimunial aréahlrepristine conditions the entire
study area is likely to have had similar habitats. The western edge of
the study area, in the communal area, has a slightly higher altitude
than the protected area, and this has a significant impact on the ranges
of several bird species, discussed under Systematic list.

The number of pentads in which each species was recorded was
counted for both the protected area and the communal area. This
provides an estimate of the range for each species in the two areas.
The proportion of pentads containing each species in both the
protected area and the communal area were calculated, by dividing by
38 and 34 respectively, and expressed as a percentage.
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Figure 2. Detailed map of the study area, showing towns and protected areas.. The red rectangle encompasses the

two half degree grid cells 2431C and 2431D
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The difference between these percentages was calculated for each
species. The species were sorted on these differences. Species with
large positive values for the difference occurred in a large proportion
of the protected area and a small proportion of the communal area; if
the difference was negative, the species occurred mainly in the
communal area rather than the protected area.

The analysis described above is based only on the presence or of a
species in a pentad. A more nuanced approach

would involve reporting rates, the percentage of | = Ny

the checklists submitted for a pentad which > . . ™
reported the species as present. The concept of ‘
ireporting rateo and it

by Harrison & Underhill (1997) and by Loftie- & =
Eaton (2014, 2015). The median reporting rate for \'-
each species in the pentads in which the species
occurred was computed for both the protected
area and the inhabited area. This is a conditional
reporting rate; i.e. fg
species occurred, what was the median reporting
rate?0 I n ot her words, al
for the pentads in which the species did not occur,
were omitted from this calculation.

No formal statistical testing is appropriate,
because we have data from every pentad in the
region, rather than from a sample of pentads. The
observations therefore constitute a census.

Results

The total number of checklists made for the 72
pentads in the study area between July 2007 and
August 2015 was 1179; 773 of these were for the
39 pentads in the protected area (median 7 per

Figure 3. Termite mound in Broad-leaved Woodland on Granitic Soils near Orpen in Kruger
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pentad, range 1i 181, quartiles 51 17), and 424 for the 33 pentads
outside the protected area (median 4 checklists per pentad, range 2i
107, quatrtiles 41 7).

A total of 213 species occurred in 20 or more of the 72 pentads in the
study area. In Table 1, presented at the end of the paper, these
species are sorted on the difference of percentage range between the
protected area and the communal area.

R ‘.,-‘w'}; ‘

National Park. Photo © Jacques de Villiers
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Figure 4. Overgrazed land due to surplus of cattle and felling of trees east of
Acornhoek outside Kruger National Park. Photo © Peter Lawson

Systematic list

The 213 species are listed in the taxonomic order used by SABAP2.
There are four numbers in brackets for each species. The first is
number of pentads in which the species was recorded in total, out of
the 72 pentads in the study area. Two percentages follow. They are
the percentages (out of 39 and 33 pentads, inside and outside of the
protected area, respectively) in which the species was recorded. The
fourth number is the rank, out of 213, of favouring/avoiding the

protected area. Table 1 is sorted on this rank. Species with a
low rank occur more inside the protected area than outside it,
species with high rank occur more outside the protected area
than within it. The tipping point, between favouring the
protected area and favouring the unprotected area, is at rank
137. Species with lower rank favour the protected area,
species with higher rank favour the unprotected area. This
number also provides the line in Table 1 in which further
information about the species can be found. Figures 3i 14
provide insight into some of the habitats described in the
species texts.

Little Grebe Tachybaptus ruficollis (20; in 28%, out 27%;
rank 133) T a scarce bird both in and out of KNP, occurring
mostly in wet conditions. The policy of breaching dams and
closure of artificial waterholes in KNP will make it scarcer.

White-breasted Cormorant Phalacrocorax lucidus (21; in
26%, out 33%; rank 154) i frequents rivers and dams. The
policy of SANParks to breach man-made dams and close
artificial water pumping to temporary pans has an effect on
this species in KNP. Out of KNP there are a number of
suitable man-made dams that hold prey such as fish, frogs
and crabs. Hence the prevalence being greater on the
outside.

Reed Cormorant Phalacrocorax africanus (32; in 38%, out
52%; rank 174) i reasonably common in KNP and adjoining reserves,
wherever there is water. The policy of closing artificial water holes and
breaching of dams is apparently resulting in this bird being recorded
less frequently inside of KNP. Thus the percentage range is greater
out of KNP where there is permanent water. Continued dry climatic
conditions may result in further movement and lower reporting rates of
this species, due to the ephemeral nature of water supply and
availability within the KNP.
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