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Introduction

In South Africa, as elsewhere, birds of prey* have been
identified as a group which is particularly sensitive to
the impact of human activities. Evidence of this is the
inclusion of 19 species, listed as rare, vulnerable, threat-
ened or endangered, in the South African Red Data Book —
Aves (Siegfried et al., 1976); more recently this number
has been increased to 26 (Brooke, in press). This num-
ber is disproportionately high when compared to the
total number of South African breeding bird species:
birds of prey make up 16—18% of the threatened birds
listed whereas they make up only 8% of the ¢. 600
South African breeding bird species. One bird of prey,
the Egyptian Vulture, Neophron percnopterus, which was
once reputedly common and widespread in South Afri-
ca, is now apparently extinct here as a breeding bird
(Liversidge, 1973; Kemp and Kemp, 1977; Mundy,
1978), and another, the Cape Vulture, Gyps coprotheres,
is one of the few southern African endemics listed in the
International Red Data Book (IUCN 1979/80).

The Transvaal, which covers 23% of the land-surface
of South Africa, is of particular importance for the con-
servation of South African bird of prey populations
since it is the northernmost Province, the only part of
South Africa falling within the tropics, and includes the
Kruger National Park (the largest single conservation
area in the country). For example, more Gape Vultures
breed in the Transvaal than in the rest of their range
and the Transvaal probably supports a large proportion
of the total breeding population of a number of species
in South Africa. At least two species, the Bat Hawk,
Macheiramphus alcinus, and Dickinson’s Kestrel, Falco
dickinsoni, are known to breed, in South Africa, only in
the Transvaal. The potential threat to so many South
African bird of prey species and their high incidence of
occurrence in the Transvaal means that the conserva-
tion authorities in this Province have a particular re-
sponsibility for the conservation of this group of birds.

Kemp and Kemp (1977) pointed out that no publish-
ed information was available on the population size
and/or density of any bird of prey species in the Trans-
vaal. Until recently this applied to South Africa as a
whole, but the results of a bird of prey survey conducted
recently in the Cape Province provides estimates of the
size of the breeding populations of the larger eagles in
that region (Boshoff and Vernon, 1980g; in press); re-
gional estimates of Cape Vulture population sizes have
also been made recently (Boshoff and Vernon, 19806;
O’Connor, 1980; Jilbert, 1979).

This paper reports on the results of a five-year survey
of bird of prey populations in the Transvaal, conducted

between 1976 and 1981. The objectives of the survey
were:

(i) Assess the status of all birds of prey in the
Transvaal by documenting their occurrence, esti-
mating the size of their breeding populations,
mapping their breeding distribution and asses-
sing their breeding performance.

(ii) Evaluate the conservation status of each species,
assess its conservation priority and recommend a
conservation approach where necessary.

(iii) Develop conservation guidelines for future moni-
toring of potentially threatened species and rec-
ommend further research.

The report treats these objectives species by species
in which (i) rare vagrants (9 species) receive the briefest
treatment, usually only documentation of their recorded
occurrence in the Transvaal, (ii) non-breeding migrants (10
species) are treated in greater detail, their ranges
mapped and relative abundances assessed, and (iii)
breeding species (41 or 42 speciest) are given the fullest
treatment which includes an assessment of their distri-
bution, habitat preferences, population size and status,
an analysis of all Transvaal breeding and prey records,
and a discussion of their conservation status.

The survey covered the whole of the Province of
Transvaal as it existed before the independence of Bo-
phuthatswana and Venda and it includes the following
areas that do not come under the jurisdiction of the
Transvaal Nature Conservation Division: Kruger Nat-
ional Park and the homelands Gazankulu, Kangwane,
Lebowa and Kwandabele. These together comprise c.
24% of the area of the Transvaal.

The Transvaal

The Transvaal is the second largest Province in
South Africa having an area of ¢. 286 000 km? and lying
between 22°S and 28°S latitude and between 25°E and
32°E longitude. The natural and human geography of
the Transvaal has been described and discussed by
Scheepers (1967) and its vegetation assessed and plant
communities classified into ‘veld-types’ by Acocks
(1975). For a generalised account of the geography, cli-
mate and topography of the Transvaal, see Rautenbach
(1982).

We recognise three major biomes in the Transvaal:
Highveld Grassland, Escarpment (‘Afromontane’) and
Savanna, the latter comprising an east and west compo-
nent, the Lowveld and Bushveld respectively. The dis-
tribution map of each species shows the boundaries of
these major regions. Within them we recognise a num-

* The term ‘bird of prey’ refers hereafter only to the order Falconiformes which includes, in the Transvaal, the four families Pandionidae (Os-
prey), Accipitridae (kites, hawks, eagles, vultures), Sagittariidae (Secretary Bird) and Falconidae (falcons).

+ Depending on whether or not the Forest Buzzard, Buteo oreophilus, breeds in the Transvaal; its breeding is suspected but has not been

confirmed.



ber of subregions which generally correspond with one
or more of Acocks’ veld-types. Four subregions are rec-
ognised in the Grassland biome (whereas Acocks subdi-
vides this into 12 veld-types in the Transvaal) and nine
subregions in the Bushveld (Acocks also subdivides this
into nine veld-types). For the purpose of bird of prey
distribution we have not subdivided either the Lowveld
or the Escarpment regions. The respective area of each
region and subregion, and the main features of each,
are:

. . Area

Region/Subregion kM2
1a Highveld grassland—western 35 450
ib —<central 34 594
1c —north-eastern 5652
1d —south-eastern 17 126
—combined 92 822
2 Escarpment 20893
3a Bushveld, low relief—Limpopo basin 45 897
3b —Pietersburg plateau 4 453
3c —Turf Thornveld 13701
3d —central Bushveld 26 887
3e —Kalahari thornveld 7535
—combined 98 473
3f Bushveld, high relieF—Waterberg, Makgabeng, etc. 17 468
3g —Pilanesberg and Magaliesberg 2 740
3h —Sekukuneland 9248
—combined 29 456
Bushveld—all subregions combined 127 929
4a Lowveld—conservation areas 22778
ab —non-conservation areas 21578
—combined 44 356
Total 286 000

Highveld Grassland

Within the Transvaal the Highveld Grassland biome
includes 12 Acocks veld-types (nos. 48, 50, 52, 53, 54,
55, 57, 61, 62, 63, 64, 66) and it comprises 32% of the
Province. Four subregions (western, central, north-east-
ern, south-eastern) are recognised on the basis of cli-
matic differences, the result of a clinal reduction in an-
nual rainfall from the east (>800 mm) to the west
(<500 mm). The grassland region has been subject to
greater rural and urban population pressure than any
other part of the Province (Scheepers, 1967) and much
of it has been modified through agricultural develop-
ment and, in the east, through commercial afforestation;
in large parts of the region less than 5% of the pristine
grassland habitat survives. Four bird of prey study
areas in this region were located at Bronkhorstspruit,
Jukskei River, Lake Chrissie and Wakkerstroom (see
Appendix).

Escarpment

This region comprises two Acocks veld-types (nos. 8
and 9) and covers 7% of the Transvaal. It is a region of
high relief and high annual rainfall (>800 mm) and, in
its pristine state, consists of a mosaic of montane grass-
land and montane (‘Afromontane’) forests, with tall de-

ciduous woodland (‘Lowveld Sour Bushveld’ veld-type)
on the lower slopes. Much of the region either supports
a high rural human population (Scheepers, 1967) or has
been subject to very extensive afforestation with exotic
conifers and eucalypts. Bird of prey study areas in this
region were located at Barberton, Nelspruit and Tza-
neen (see Appendix).
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The distribution of the three major biomes in the Transvaal, show-
ing the main subdivisions in each which are denoted by numbers
that correspond with those given in the text. The biomes and sub-
regions are mapped by §° squares hence the right-angled pattern of
the boundaries.
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Bushveld

The Bushveld region, which represents the Savanna
biome west of the Escarpment, comprises nine Acocks
veld-types (nos. 12, 13, 14, 15, 16, 18, 19, 20, 67) and is
the largest region in the Transvaal making up 45% of
the total area. It can be divided broadly into areas of
high and low relief: high-relief areas include the Water-
berg—Makgabeng—Makapansberg plateau, the Maga-
liesberg range, Pilanesberg and parts of Sekukuneland,
whereas low-relief areas include turf thornveld (includ-
ing the Springbok Flats), the Pietersburg plateau and
most of Acocks’ ‘Mixed Bushveld’ veld-type. Annual
rainfall in the Bushveld region ranges from 350 mm to
750 mm, being lowest in the north-west and highest in
the east. High-relief areas, and the arid northern and
western parts (the Limpopo basin), are relatively
sparsely populated and are the least affected by agricul-
tural and other rural development whereas much of the
remaining low-relief areas have been subject to exten-
sive agricultural development (Scheepers, 1967); the
Springbok Flats, for example, support less than 15% of
the original acacia savanna habitat. Three bird of prey
study areas in the Bushveld region were located at
Nylsvley, Settlers and Steenbokpan (see Appendix).



Lowveld

This region represents the Savanna biome east of the
Escarpment and it comprises three Acocks veld-types
{nos. 10, 11, 15). It constitutes 16% of the Transvaal
and its greatest significance, from a conservation point
of view, is the presence of the Kruger National Park.
This park, with several privately owned nature reserves
which border on it, represents 13% of the Savanna bi-
ome in the Transvaal and together they provide the
only refuge in the Province for the large carnivores and
herbivores that characterised this biome. Consequently
they also provide the last remaining areas in the Trans-
vaal in which significant breeding populations of several
scavenging bird of prey species occur.

Outside the conservation areas the Lowveld region is
a mosaic of relatively undisturbed cattle- and game-
ranching land, heavily settled rural homeland, and in-
tensively worked agricultural monocultures of sugar-
cane, cotton, citrus and tropical fruit.

The only bird of prey study area in this region was in
the Timbavati and Klaserie Private Nature Reserves
and adjacent areas (see Appendix).

Methods

During the period 1976-81 we assembled data on the
birds of prey in the Transvaal by conducting road cen-
suses, searching for and monitoring nests inside and
outside selected study areas, soliciting information from
colleagues, friends, members of bird clubs, mountain-
eers, foresters, landowners and others, and gleaning in-
formation from museum collections, newsletters of bird
clubs and published sources. Nearly 200 people pro-
vided data that have been incorporatéd in this report
(see Acknowledgements).

About 15000 bird of prey sightings were recorded
during the survey and c. 1900 breeding pairs of 41 bird
of prey species provided 2700 nest records from which
breeding densities and breeding analyses were done.
Each of these records included as minimum informa-
tion, a grid reference, locality name, date, details of the
record and name of observer/s.

The basic grid unit used in the survey was an §°
square, i.c. a square formed by 7}’ latitude and 73" lon-
gitude and measuring ¢. 13 km by ¢. 12} km respectively
with an area of ¢, 171 km? The Transvaal is covered by
all, or portions, of 1712 §°-squares; during the survey we
visited by vehicle, on foot, or occasionally by flying over
by helicopter, 1168 (68%) of these squares.

Road Censuses

Road censuses were conducted during the period
1976-79 to provide relative density measurements of
birds of prey at different times of the year and in differ-
ent regions. The technique used was designed to facili-
tate easy recording and data analysis and to minimise
bias resulting from uncontrolled variables.

All §° squares through which we travelled were sub-
jectively appraised against a set of habitat standards
(see below) and simultaneously the time when each

square was entered and left, and the kilometre reading
at entering and leaving, were recorded. While travers-
ing each square all birds of prey sighted were identified
and counted. These data were recorded verbally into a
pocket cassette recorder and later transcribed onto data
sheets. Where possible a constant speed of 60 km/h was
maintained; any stops made, and birds seen during
stops, were deducted from the census total. In this way
58 828 km and 1061 h of data were collected in ¢ 750
squares, and 7329 birds of prey were counted by one or
two observers. Single-observer censuses were less con-
sistent than those carried out by two observers and in
most of the analyses that follow only two-observer cen-
suses have been used. The two-observer censuses cov-
ered 35 154 km, 630,7 h, and recorded 5247 bird of prey
sightings.

The road census technique used had the advantage of
providing a simple means of sampling the relative den-
sity of a species and the structure of bird of prey com-
munities in different regions or habitats and at different
times of the year. The main disadvantage is the lack of
control on the numerous variables that arise during the
counts. Observers {their number, attentiveness, pre-
vious experience, visual acuity, etc.) are a source of po-
tential bias, as are factors that affect the conspicuous-
ness or detectability of a species. It is obvious that not
all species are equally detectable; also the same species
may not be equally detectable at all times of the day, or
in all habitats. Bateleurs, Terathopius ecaudaius, for ex-
ample, are less detectable in early morning or late after-
noon when they are perched than during the heat of the
day when they are likely to be flying. The presence or
absence of man-made structures, such as telephone
poles or clectricity transmission lines, influences the de-
tectability of a species if it perches on them, as the rela-
tively high road counts of snake-eagles indicate.

Despite these limitations the census results obtained
for many species are consistent with the absolute densi-
ty measurements made in the same regions and thus
have some validity. They are most useful in comparing
the relative abundance of a species in different regions
or subregions, less useful in comparing relative abun-
dances between species {unless the species are equally
detectable as in the case of the three migrant kestrels)
and are of no use for rare species or difficult-to-detect
species such as sparrowhawks.

The census unit used is birds/100 h. This unit is pref-
erable to birds/km because it compensates for differences
in travelling speed; for example, using birds/km units,
one kilometre travelled at 10 km/h will give an observer
10 times as much opportunity to make sightings of birds
of prey as one travelled at 100 km/h.

Habitat Mapping
Each #° square visited was assessed against the fol-
lowing habitat standards:
(i) Biome, region and subregion represented; if
more than one, the proportion of each.
(ii) Topography, ranked from ! (flat) to 7 (moun-
tainous).



(iii) Proportion under primary vegetation, ranked
from 1 (>90%) to 5 (<10%).

(iv) Principal form of land-use: 1 (forestry), 2 {crop
production), 3 (cattle), 4 (sheep), 3 {(mixed
crop/pastoral), 6 (homeland), 7 (urban/indus-
trial/mining), 8 {other).

{v) Presence of dams, vleis, rivers and cliffs, ranked
according to size.

(vi) Human density, ranked from |
<5/km?) to 8 (very high, >100/km?).

These data are not presented in this report but have
contributed towards the compilation of the map show-
ing the distribution of natural regions in the Transvaal.

{very low,

N s : :
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TRANSVAAL GRID SYSTEM .
B squares visited . .
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The §°-degree grid system used in this survey: each block rep-
resents an ¥ X & (74 x 7%’) square and measures about 13 km X
125 km. The marked squares are those which were visited during
the survey period.

Breeding Densities

Breeding densities were measured for as many species
and areas as possible. Most data were obtained from
the 11 selected study areas (see Appendix).

In many cases breeding densities were ascertained by
locating and counting all active nests of a species found
within a measured area. The size of the area searched
was dictated by the spatial requirements of the species
concerned and the need to obtain a sample of sufficient
size. Thus, to obtain similarly sized samples, Martial
Eagle, Polemeatus bellicosus, with an average spacing of
11,7 km between nests {in the Lowveld conservation
areas) needed a survey area 15 times as large as that
needed for Wahlberg’s Eagle, Aquila wahlbergi, which
had a mean nest spacing of 2,8 km. For most species the
best time of the year to conduct surveys was in the early
part of the breeding season, although in the deciduous
woodland, nest visibility was best at the end of winter
when trees had the least foliage.

4

Nest-searches in the study areas were done by divid-
ing the area into blocks and systematically working
through them. In the savanna study areas the most pro-
fitable technique was to climb tall trees at regular inter-
vals to scan the surrounding country. Large nests {(e.g.
those of Martial Eagle and African Hawk Eagle, Hier-
aaetus fasciatus) and nests placed on the top of trees {e.g.
most vulture species, Tawny Eagle, Aquila rapax, and
Secretary Bird, Sagittarius serpentarius) were the most eas-
ily found. Nest-searches from a helicopter worked well
for locating these large conspicuous nests but were of
little use in locating smaller nests. Once a few nests of a
species had been located the average nest spacing was
used to predict where adjacent nests were likely to be
and this reduced the search time.

Measuring densities of accipiters could not be done in
natural habitats because of the difficulty in finding
nests. All the density data given on accipiters are based
on pairs found nesting in plantations of exotic trees, es-
pecially eucalypts. In some regions (Highveld espec-
ially) plantations provided the only breeding sites avail-
able to the birds and the measured densities were
absolute whereas in Bushveld areas alternate natural
sites were also available and those recorded nesting in
the plantations may not have been all the pairs breed-
ing in the area.

Nests were judged to be ‘active’ {even if they were
empty and unattended) if they provided evidence of re-
cent occupation. Although many birds of prey, espec-
ially larger species, did not breed every year, we found
that they repaired their nests to some extent at the start
of the breeding season, cither adding fresh branches or
lining them with foliage. Nests from which young had
recently fledged were identifiable as such by the pres-
ence of copious white droppings around and below
them. Even if no birds were present such nests were
considered sufficient evidence for the presence of a
breeding pair.
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Species Accounts

Species are listed in the sequence used by Clancey
(1980) with the exception of the Lizard Buzzard, Kaupi-
Saleo monogrammicus. The treatment given to each varies
according to its commonness and the amount of data
available. The better known species are discussed in a
standard format using the following headings:

Distribution

The distribution of each species is shown on maps of
the Transvaal on which the boundaries between the
four major natural regions are indicated. Maps show:

(1) The distribution, indicated by symbols plotted in
the 4° squares in which the species was recorded.
This distinguishes between records before and
after 1975 (triangles and squares respectively),
between breeding and non-breeding records
(solid and open symbols respectively) and ‘prob-
ably breeding’ (half-solid symbol).

(ii) The predicted breeding range (which is shaded)
shows areas in which potential breeding habitat
exists for the species. This usually corresponds
with the recorded distribution but in some cases
it is more restricted than the recorded range {e.g.
several vulture species, Bateleur) and denotes a
probable reduction in the breeding range of the
species concerned.

Habitat

The habitats occupied by each species are described
in general terms.

Population Density

Two measures of density are usually given: an abso-
lute density of pairs breeding in study areas {pr/100
km?) and a relative density of birds seen on road cen-
suses in different areas (birds/100 h). In some cases the
average nest spacing (‘nearest neighbour distance’), and
the effect of topographic features such as drainage lines
and cliffs on nest spacing, is given. How these data were
measured is discussed under Methods.

Total Population Estimate

Estimates of the size of the Transvaal population (the
number of breeding pairs) for the period 1975-80 have
been given for as many species as possible. These are
figures obtained by extrapolating the density data; they
lack confidence intervals, and comparisons between
species should be made with caution. However, we be-
lieve that their inclusion is useful. In each case we have
given the basic data used in making the population esti-
mate and the assumptions made.

For instance, the estimated total breeding population
of a species is the product of its breeding range (km?)
and its breeding density in part of that range (km?/pr).
Most species were not homogeneously distributed and

occurred at different densities in different regions (as in-
dicated by the road census and study area data) and
their total population estimates were the sum of esti-
mates for each of the subregions. A few species (e.g.
Black Eagle, Aquila verreauxii; Fish Eagle, Haliacetus vo-
cifer) could not be treated in this way and details of
methods used to estimate their densities are described
under the species concerned.

The number of breeding pairs known to us during the
period 1975-80 (sometimes 197581} is also given, and
this provides a minimum estimate of the population of
the species in the Transvaal.

Analysis of Breeding Data

This section analyses all the data available to us on
nest sites, nests, re-use of nests, clutch size, laying
months, incidence of relaying and productivity in the
Transvaal. The month in which egglaying occurred was
calculated, in the case of nests found with young, by es-
timating the age of the young and backdating from this
and the incubation period to the probable egglaying
month.

Productivity

The term productivity as used here is the number of
young fledged per pair per year (Y/pr-yr). A young was
assumed to have been reared if it left the nest success-
fully.

Several factors complicate the calculation of Y/pr-yr
and may lead to a biased estimate. The most accurate
productivity estimates were obtained for a few species
(e.g. Wahlberg’s Eagle and Ovambo Sparrowhawk, Ac-
cipiter ovampensis) which had stable populations, bred at
the same sites each year, and whose breeding perform-
ance was monitored annually. However, most data were
not collected systematically and came from many
sources. Because of this, non-breeding by pairs (and
breeding attempts which failed soon after laying) are
likely to be under-represented, both leading to a posi-
tive bias. Inclusion of records where large young were
first found also lead to a positive bias, while nest re-
cords submitted by egg-collectors lead to a negative
bias. Not all birds of prey breed regularly (e.g. Sec-
retary Bird and Blackshouldered Kite, Elanus caeruleus)
and unless a colour-marked population is studied it is
not possible to determine productivity. Furthermore,
the productivity estimate is not recruitment rate since it
ignores mortality between leaving the nest and breeding
for the first time, for which no data are available.

In each species account the data used to determine
productivity are tabulated to show how the estimate
was made and what potential biases exist. These tables
list: failed to breed (F), built nest but failed to lay (BF),
laid and failed to hatch (LF), laid, hatched and failed to
rear young (LHF), and laid, hatched and reared young
(LHR). In small samples the last category may include



records of attempts where 3-grown or %-grown young
were in the nest when last inspected.

Prey

A summary of prey recorded as taken in the Trans-
vaal is given in this section. Most data were from prey
remains found in nests, and may not be representative
of the prey proportions normally taken by a particular
species { Jarvis, 1978; Steyn, 1980a) but they do indicate
the spectrum of prey consumed.

Conservation

This section reviews the conservation status of each
species. It assesses whether or not a species warrants
additional conservation, reviews the evidence for a de-
cline in numbers or range and the factors that have
been suggested as contributing to that decline. The con-
servation priority of potentially threatened species is
given and recommendations for effective conservation
measures and/or further research are given.

Abbreviations used in the species accounts

a.s.l.—above sea level
e—egg

y—young

c/1, ¢/2, etc—clutch size

NRC—mnest record card, collection housed at Percy
FitzPatrick Institute of African Ornithology, Cape

Town.

F, BF, LF, LHF, LHR—see under Productivity above.
WRT, DGA—initials of authors.

Secretary Bird

Sekretarisvoél

Sagittarius serpentarius

Resident; ¢. 1100 breeding pairs; present in all re-
gions but most common on the Highveld.

Distribution

Occurs throughout the Transvaal and represented in
all biomes, but is probably most common on the High-
veld and least common in the Lowveld and the Limpo-
po basin.
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The distribution of breeding and other records of the Secretary Bird
in the Transvaal. Its potential breeding range is shaded.

Habitat

The Secretary Bird occupies a broad spectrum of
habitats from open grassland to open woodland, and a
range of altitudes from montane grassland (>2000 m
as.l.) to Lowveld (<500 m a.s.l.). It does not frequent
dense woodland or rocky, hilly country in the Bushveld
and Lowveld although its numbers and breeding range
have probably increased in parts of these two regions as
a result of bush clearance for agriculture.

Population Density

It is apparent from observations in the Nylsvley study
area that the Secretary Bird does not occupy and breed
in the same territories year after year as do most eagle
species; instead, its numbers fluctuate widely in any one
area and widespread population shifts probably occur.
Densities measured (below) are therefore not likely to
be constant or typical of Secretary Bird numbers in the
same area in different years.

Density
Study Area Years Msasured pi/100  Density
Density km? km#pr
Nylsviey ' 1975-80 1-8prS00km2  0,2-1,2  83-500
Timbavati-Klaserie 1977 2 pr/460 km? 0,43 230
Springbok Flats! 1978-79 1-2pr/100kmZ  1,0-2,0  50-100
Bronkhorstspruit? 1978 4 pr/600 km? 0,67 150
pr = pairs

1J. Mendelsohn, personal communication
2A.C. Kemp, personal communication

Secretary Birds were most common on the Highveld
and in the flat (agricultural) areas of the Bushveld, and
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The Secretary Bird is a large, long-legged, mainly terrestrial bird of prey unique to Africa. Although credited with living on snakes, it sub-
sists mainly on grasshoppers and small rodents. When nesting, these are stored in its crop and carried back to the nest to feed the
young. Note the bulging crop.




they were least common in the well wooded areas of the
Bushveld and Lowveld according to road census data
(all months, one and two observers combined):

Region Sample  Birds Birds/

h Seen 100 h
Highveld 217.9 29 13,3
Bushveld—optimum habitat! 87.3 9 10,3
—Limpopo basin 72,8 1 1,4
—all flat areas? 169,3 10 59
—all hilly areas 280,2 10 36
Lowveld 138,0 2 14
Escarpment 2558 8 23
Totals 1061,2 57 54

h = hours

! Pietersburg plateau and Turf Thornveld.
2includes data for optimum habitat and Limpopo basin.

Total Population Estimate

A rough estimate of 1068 Secretary Bird breeding
pairs in the Transvaal was obtained by extrapolating
measured densities and estimated densities based on
relative Secretary Bird abundance in road counts in dif-
ferent regions, as follows:

Density
Region Area  pr/100 Estimated
km? km? - Pairs
Highveld 93000 06 558
Escarpment 21 000 0,3 63
Bushveld'-—good habitat 25700 06 154
—poor habitat 102 000 0,2 204
Lowveld 44 300 0,2 89
Totals 286 000 1068
pr = pairs

1 Good habitat = agricultural areas and open habitat.
Poor habitat = well wooded areas.

Analysis of Breeding Data

A total of 71 records of Secretary Birds breeding in
the Transvaal are available, 37 for the period 1975-81
and 34 before 1975.

Breeding Sites

All recorded Transvaal nests (n = 67) were built on
tops of trees. Indigenous tree species were most fre-
quently used {78% of 40 nest trees), especially Acacia
Spp., including A. tortilis (n = 9), A. karroo (n = 5), A.
erioloha (n = 2) and A. mellifera (n = 1). Exotic tree
species, including pines (n = 4), wattles (n = 3), black-
wood and Royenia, were recorded being used as nest
trees only on the Highveld, presumably a consequence
of the scarcity of indigenous species in this region.

Nests ranged in height from 2,5 m to 9,3 m above the
ground, averaging 4,2 m (S.D. = 1,9 m; n = 20}. Oc-
casionally, nests were used for more than one breeding
attempt; more often a new nest was built for each
breeding attempt in the vicinity of a previous nest.

Eggs

Of 28 Transvaal Secretary Bird clutches, nine were
¢/1, 15 were ¢/2 and four were ¢/3, giving a mean clutch
size of 1,82. Broods of young in 23 other nests contained
1Y (10), 2Y (9) and 3Y (4), giving a mean brood size of
1,74.

Secretary Birds were recorded laying in every month
of the year with a higher incidence between July and
October (56% of 41 records). Egglaying months were:
January (1), February (2), March (3), April {1), May
(8), June (1), July (6}, August (5), September (6), Oc-
tober (6), November (4) and December (3).

A pair which bred in the Nylsvley area in 1974, 1975,
1980 and 1981 laid in September or October each year
whereas another pair in the same area laid in July in
one year {1975) and in October in the next. In a third
instance (S.G. Stander, NRC), a pair laid in September
1956, reared 1Y and relaid in the same nest in the fol-
lowing March.

Productivity

Secretary Bird productivity cannot be measured con-
ventionally (Y/pr-yr) because of the erratic breeding
pattern of the birds, and because of the difficulty in
quantifying non-breeding years. In 29 breeding at-
tempts, an average of 1,16 Y/breeding attempt were
reared, and of 35 clutches laid, 28 (80%) produced
young while seven failed (three during incubation, two
during the nestling period, two unknown}.

Prey

Kemp and Kemp (1978) analysed 1124 prey items
taken by this species in the central Kruger National
Park: Orthoptera {grasshoppers) comprised 87% of the
numerical total, followed by rodents (3,9%), lizards
(3,3%) and birds {1,8%). All other prey items, includ-
ing snakes, totalled less than 1%.

Conservation

The Secretary Bird does not pose a conservation
problem. 1t occurs widely and is often common. The at-
titude of most farmers to this species is positive, prob-
ably because of the widespread belief that Secretary
Birds live on snakes. Bush clearance in the Bushveld
and Lowveld has probably favoured it by creating new
habitats, but on the other hand, its habitat has been,
and is continuously being lost in the Highveld region
due to afforestation and crop production. Since nests
are often close to the ground, they are probably more
often disturbed than other raptor nests: twice clutches
were reported to have been deserted due to human dis-
turbance (W.R.]. Dean, personal communication), at
least one clutch of eggs was apparently destroyed as a
result of stones being thrown into the nest (WRT) and
one brood of young was stoned to death (DGA). The
adult birds are probably vulnerable to poisoning, either
eating poisoned baits, or eating rodents that have been
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killed by poison; at least one bird apparently died as a
result of cating poisoned rodents (J. Mendelsohn, per-
sonal communication). A Secretary Bird was found

dead on a road after being hit by a vehicle (DGA); at
least three others were found dead during the survey
but the cause of death could not be established.

Bearded Vulture

Baardaasvoél

Gypaetus barbatus

A rare, non-breeding vagrant.

Seven occurrences of this species in or bordering on
the Transvaal have been reported. Some of these cer-
tainly are misidentifications, and none of the records are
sufficiently substantiated to indicate the unequivocal oc-
currence of this species in the Transvaal. Details of
these records are as follows:

(1) Soutpansberg: two unlabelled specimens in the
Transvaal Museum are reputedly from this
locality (A.C. Kemp, personal communication).

(i1} Wakkerstroom: Clancey (1965, 1980) cites this
as a recorded Bearded Vulture locality but the
original source of this record is not known.

(iii) Lydenburg goldfields: recorded here ‘once or

twice’ (Ayres, 1876).

{(iv) 10 km North of Heidelberg: a single bird was

seen in this area on 20 November 1968, its occur-

rence being linked with exceptionally severe
weather in Lesotho at the time (J.D. Holmes,
Witwatersrand Bird Club records).

{v) Swartruggens district: reported to have bred here
for five years, from 1953 to 1958, (Stander, 1958)
but the record is unacceptable in view of the lack
of suitable Bearded Vulture habitat in this dis-
trict.

{vi) S.A. Lombard Nature Reserve, Bloemhof dis-
trict: reported as ‘added to check-list for the re-
serve’ {Hattingh, 1964), but the record is unac-
ceptable as it lacks details and the area lacks
suitable Bearded Vulture habitat.

{(vii) Swaziland border: Boshoff e al. (1978) list a
post-1940 sighting of Bearded Vulture in Swazi-
land, thus the bird may range into adjacent parts
of the Transvaal.

Palmnut Vulture

Witaasvoél

Gypohierax angolensis

A rare, non-breeding vagrant.

This species is a rare, non-breeding vagrant in the
Transvaal and only six records of its occurrence in the
Province are known to us:

(1) Potchefstroom: an immature bird was collected
here in about 1876 {Ayres, 1877: 340).

(il) Kruger National Park, Leeupan: one recorded
here in the winter of 1968 (Bell, 1968).

(ii1) Limpopo River, near Messina: two sightings of
adult birds, on 28 January 1954 and 16 Decem-
ber 1958 (Milstein, 1971).

(iv) Tzaneen Dam: a subadult bird sighted three
times on Tzaneen Dam during December 1978
and January 1979, and seen roosting in orna-
mental oil palms, Elaeis guineensis, 3 km from the
Dam, and an adult seen on the Dam in May and
June 1979 (W.R.]. Dean, personal communica-
tion},
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Egyptian Vulture

Egiptiese Aasvoél

Neophron percnopterus

A rare, non-breeding vagrant.

There have been, at most, three reliable sightings of
this species in the Transvaal between 1970 and 1980,
and its present status is that of a rare, non-breeding va-
grant. Its past status is less certain, due to conflicting
reports, and the possibility of misidentifications. Clan-
cey (1965, 1980) states it was ‘recorded as abundant in
eastern Transvaal before the rindepest’ (original source
unknown); Haagner and Ivy (1907) say that according
to Major Kirby it was ‘evenly distributed over South
Africa being ... more common in the eastern Trans-
vaal’, while Ayres (1869) reported it as ‘not numerous’
in the Transvaal having seen it only once or twice in the
Lydenburg goldfields area {Ayres, 1876). Haagner and
Ivy {1907} mention that specimens in the Pretoria Zoo
came from Ermelo.

Recent Transvaal records are:

(i) Limpopo River: one adult seen in December
1974 (H.P. and J. Mendelsohn, reported in
Mundy, 1978).

(i1} Levubu River, northern Kruger National Park:
pair soaring, 12 September 1979 (G. Goode, re-
ported by A.C. Kemp, personal communica-
tion).

(ili) Phalaborwa area, Kruger National Park: a single
adult seen in March 1977 (J. Foley, reported by
A.C. Kemp, personal communication).

The problems associated with identifying Egyptian

Vultures, especially immature birds, and the ease with

which they can be confused with, for example, Booted
Eagles and immature Gymnogenes, was discussed by
Mundy (1978). Adequate photographic evidence is
therefore required before unequivocally accepting the
recent occurrence of this species in the Transvaal.
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The distribution of reported sightings of the Egyptian Vulture in the
Transvaal during the period 1970-80.

Hooded Vulture

Monnikaasvoél

Necrosyrtes monachus

Resident; probably fewer than 50 breeding pairs; re-
stricted as a breeding bird to Lowveld conservation
areas, especially the Kruger National Park.

Distribution

The distribution of the Hooded Vulture is similar to
that of the Whiteheaded Vulture: apart from a few
sightings in the western Limpopo basin (22 January
1975, D.H. Day, personal communication; 15 May
1976, Davidson, 1976), all recent records are from the
eastern Lowveld, mainly in the conservation areas.
Hooded Vultures were recorded irregularly in the cen-
tral Transvaal between 1958 and 1967 (six records,
G.H. Patten, personal communication; WRT), but were
not recorded between 1976 and 1981 despite intensive
coverage. As in the case of the Whiteheaded Vulture, it
is probable that the Lowveld population is a remnant of
a former, more widespread population.

Habitat
Deciduous woodland and savanna, with an apparent
preference for breeding in tall riparian trees.

Total Population Estimate

No Hooded Vultures bred in the 830 km? Timbavati-
Klaserie study areca in 1977 or 1979, and no breeding
density measurements are available from the Transvaal
for extrapolation to estimate the total population.
Hooded Vultures were seen less frequently than both
Whiteheaded and Lappetfaced Vultures in both the
Timbavati-Klaserie study area (respective totals of 5,
39 and 18 for all visits) and the Kruger National Park
(respective totals of 32, 43 and 47 for June 1979), and
these counts suggest that it is the least numerous of
these three species. We suggest that it numbers fewer
than 50 breeding pairs, all of which occur in the Low-
veld conservation areas.
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The Cape Vulture is endemic to southern Africa and a large proportion of its total population breeds in the Transvaal. It nests colonially
during winter, usually on very high, south-facing cliffs. Nesting pairs are spaced at intervals of a few metres along ledges.




Breeding

Six records of breeding in Transvaal, all from the
Kruger National Park, are known to us:

(i) A nest with 1 egg on 11 August 1967 (Kemp,
1969).

{ii), (i) A nest which had 1Y, }-grown on 14 Oc-
tober 1967 and 1Y, }-grown on 16 September
1969 (WRT).

{(iv) A nest, apparently under construction, with a
pair of adults on it on 5 June 1979 (WRT).

{v) A nest with 1 egg on 8 July 1969 (A.B. Daneel, in
litt.).

{(vi) A nest, assumed to contain eggs or small young,

had an adult crouched on it on 18 September
1969 (A.B. Daneel, in litt.).

All nests were high up in forks of trees, two in Diospy-
ros mespiliformis, two in Ficus sycomorus (all growing along
rivers), and one growing in a dense Androstachys johnsonii
thicket at Bangu gorge. Egglaying occurred in June (2),
July (1) and July/August (1).

Conservation

Too little is known of the biology, feeding habits or
social organisation of the Hooded Vulture to comment
on why it is such a scarce breeding bird in the Trans-
vaal and whether or not it has undergone a range con-
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The distribution of breeding and other records of the Hooded Vul-
ture in the Transvaal. Its potential breeding range is shaded.

traction in recent decades. The Kruger National Park is
no doubt vital for the longterm survival of this species
in South Africa.

Cape Vulture

Kransaasvoél

Gyps coprotheres

Resident; at least 1450 (and possibly twice as many)
breeding pairs in 11 Transvaal colonies; in all regions,
but most breed in the Bushveld.

The Cape Vulture and its decline in southern Africa
has received much publicity in recent years, largely
through the efforts of the Vulture Study Group. It is
listed in the South African Red Data Book — Aves as ‘threat-
ened and vulnerable . . . gives cause for concern’ (Sieg-
fried et al., 1976), and it is one of two southern African
endemics listed in the International Red Data Book
(IUCN, 1979/80).

Rescarch on the Cape Vulture has, until recently,
centred on ringing nestlings, mapping juvenile dispersal
(McLachlan, 1964), estimating mortality rates (Hous-
ton, 1974) and documenting causes of mortality, includ-
ing electrocution (Markus, 1972; Ledger, 1978; Ledger
and Annegarn, 1981) and the incidence of bone discase
in nestlings (Ledger and Mundy, 1973; Mundy and
Ledger, 1976). Some 5078 nestlings have been ringed in
the Transvaal, 3303 from 1948 to 1972 and 1775 (all of
which were individually colour-ringed) from 1973 to
1980. Recently a number of regional population surveys
have been conducted (Jilbert, 1979; Boshoff and Ver-
non, 19804; O’Connor, 1980) and post-graduate studies
have commenced on feeding ecology and breeding suc-

cess {Robertson, personal communication), energetics
{J. Komen, personal communication) and calcium re-
quirements (J.C. Dobbs and P.C. Benson, personal
communication).

The account that follows is primarily an assessment
of the present status of the Cape Vulture in the Trans-
vaal and includes our own census data of Transvaal col-
onies together with published results of the Vulture
Study Group (Ledger and Mundy, 1973, 1975, 1976,
1977; Mundy et al., 1980).

Distribution

The Cape Vulture is endemic to southern Africa, its
breeding range extending from Potberg in the southern
Cape to Blouberg and Soutpansberg (northern Trans-
vaal) and Tswapong Hills (Botswana) in the north. It
formerly bred in small numbers at one site in south-
western Zimbabwe, last doing so in 1971 (Mundy and
Steyn, 1977), and in the Waterberg in South West Afri-
ca/Namibia (C.F. Clinning, personal communication).

Cape Vultures occur throughout the Transvaal, and
are probably most common in the western and south-
western Transvaal and least common on the south-east-
ern Highveld. During the period 1975-81 they bred at
11 sites in the Transvaal and also near Ootsi in south-
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The distribution of breeding and other records of the Cape Vulture
in the Transvaal during the period 1975-81. The breeding sites are
numbered are as follows: 1 Blouberg; 2 Buffelspoort; 3 Uniondale;
4 Groothoek; 5 Rooipoort; 6 Penge; 7 Manoutsa; 8 Olifantsnek;
9 Skeerpoort; 10 Wilge River; 11 Weltevreden.

eastern Botswana, a few kilometres from the Transvaal
border.

Total Population Estimate

Cape Vulture populations can potentially be accu-
rately counted and monitored through time because
nesting and roosting is limited to a small number of
regularly used sites on cliffs. However, there are practi-
cal difficulties at some sites because of inaccessibility
and/or the large number of birds present. We therefore
attempted to census the less accessible colonies by tak-
ing photographs from a helicopter and counting the
birds on nests in the photographs. Eleven such censuses
were done at seven Transvaal colonies between 1977
and 1981, and these results, together with ground-
counts and nest counts made by the Vulture Study
Group during ringing operations in the Magaliesberg,
provide the basis for the crude estimate of Cape Vul-
tures breeding in the Transvaal.

The helicopter photo-census technique allows a rela-
tively accurate count of the number of active nests in a
colony at one particular time in the breeding cycle, and
it provides a permanent record of the position of each
nest on the .cliff. It is limited to the extent that (i) early
breeding attempts which fail before the census are
missed, and (i1) non-breeders and immatures cannot be
counted. But the alternative of climbing to nests on
ledges is not necessarily more accurate and is more haz-
ardous, more time-consuming and involves far greater
disturbance of the breeding birds.

The results of all counts made at Transvaal breeding
sites are summarised below and an overall population
assessment for the period 1975-81 is given.

(i) Blouberg: L.C. Thompson (in litt. to J.A. Ledger,

14

(iii)

13 April 1978) first pointed out the existence of
this large breeding colony. It comprises two sub-
colonies 1 km apart on south-facing cliffs on the
adjacent farms Mon Plaisier and The Glade. In
addition a few scattered pairs breed elsewhere on
the Blouberg massif (e.g. farms Glenfurness,
Leipzig) and on the adjacent Makgabeng pla-
teau. Census results include:

1978, 27 April: 815 birds counted roosting
(ground-count, WRT).

1978, 10 July: 7 active nests on Glenfurness, 2-3
active nests on Leipzig (ground-count,
WRT).

1980, 15 July: 361 active nests (223 Mon Plai-
sier, 128 The Glade) (helicopter photo-cen-
sus, WRT and DGA).

1980, 12 December: 650-750 birds counted
roosting (DGA).

1981, 21 August: 299 active nests (helicopter
photo-census, WRT).

Buffelspoort (‘Aasvoélkop’): Cape Vultures have

apparently bred at this site since at least 1910

(L.C. Thompson, personal communication). Our

results are:

1978, 24 April: 174 birds counted roosting of
which 53 were pairs/single birds on nests
{ground-count, WRT).

1980, 16 July: 60 active nests (helicopter photo-
census, WRT and DGA).

Uniendale: this site, first discovered in 1980, lies 4

km north-west of the Buffelspoort site. Census

results are:

1980, 16 July: 51 active nests (helicopter photo-
census, WRT and DGA)}.

1981, 20 August: 32 active nests, but 30% of the
colony not covered (helicopter photo-census,
WRT).

Groothoek: the first record of this colony is from

1948 when 31 nestlings were ringed. Census re-

sults are:

1952: the breeding population estimated to be
1000 birds (R.A. Reed, NRC), and 14Y
ringed.

1957: 10Y ringed.

1977, 23 March: 633 birds counted roosting
{ground-count, WRT).

1978, 17-18 August: 380+ birds counted roost-
ing, 149 active nests counted but total active
nests estimated to be 200-220 ({ground-
count, WRT).

1981, 28 September: 360 active nests (helicopter
photo-census, WRT).

Rooipoort: A few pairs have bred at Rooipoort

with the counts as follows:

1978, 30 June: 6-11 active nests, 24 birds pres-
ent (ground-count, WRT).

1981, 19 January: 54 birds present (ground-
count, WRT).

1981, 20 May: ¢. 30 birds present (C. Ravenhill,
personal communication).



(vi)

(vit)

(vii)

Penge (‘Mmankgogile’ hill): a small colony, cen-

sused once only:

1978, 5 May: 8 active nests and 25 birds present
(helicopter photo-census, WRT).

Manoutsa: this colony comprises four large sub-
colonies and numerous scattered pairs along
7 km of cliffs. Nestlings have been ringed at the
largest of the subcolonies since 1975 (see below)
and the whole colony has been censused twice,
Nest counts made during ringing trips to the
largest subcolony were:

Year

1975 1976 1977 1978 1979 1980

Nests with young 14 35 25 35 53 48
Empty nests —_— 8 — T - -

Total Nest Count 14 44 25 36 53 48

1978, 5 May: a minimum of 110 active nests, and
366 birds counted (helicopter photo-cen-
sus, WRT).

1981, 18 August: probably 314 active nests (213
definite, 101 probable) and 362 birds
counted (helicopter photo-census, WRT).

Olifantsnek (Roberts’ farm): nestlings have been

ringed annually at this colony since 1950 {except

for two years). Between 1950 and 1972, 1351

nestlings were ringed (Ledger and Mundy, 1978)

and between 1973 and 1980, 749 were colour-

ringed. During the latter period all nests were
counted as well, with the following results:

Yoar

1973 1974 1975 1976 1977 1978 1979 1980

80 60+ 82

| S —

Nests with young 119 138 143 131 11
Nests with eggs 5 ] 7 4 2
Empty nests 2+ 4 48 32 2 11 - -

Total Nest Count 126+ 188 198 167 135 92 60+ 62

The above data, and the results from Skeerpoort,
show that the number of breeding pairs has de-
clined steadily in the Magaliesberg over the past
eight years (by ¢. 50%) and a comparison be-
tween the highest numbers ringed during the
period 1973-80 (143 in 1975) and during the
period 1950-72 (161 in 1957) suggests that the
decline has been underway for the past two dec-
ades. The Roberts’ farm colony has declined
more severely than the Skeerpoort colony and it
has shown other symptoms of being less healthy.
For example, between 1973 and 1978, 5,8% of
all 684 nestlings recorded in the colony were
dead (only 2,5% of 754 nestlings at Skeerpoort
were dead), and between 1974 and 1978, 19,1%
of all nests counted (n = 780) were empty (only
12,7% of 899 Skeerpoort nests were empty). The
differences between the two colonies in both sets
of figures are significant (the Mann-Whitney U-
test gives P < 0,05 and P < 0,1 respectively).

(ix) Skeerpoort: nestlings have been ringed annually at

(x)

this colony since 1953. Between 1953 and 1972 a
total of 1842 nestlings was ringed and between
1973 and 1980, 917 nestlings were colour-ringed;
the most ringed in any one year was 177 in 1960.
The resulis of nest counts made by the Vulture
Study Group during the period 1974-80 are as
follows:

Year

1974 1975 1976 1977 19768 1979 1980

Nestswithyoung 168 156 149 172 128 116 90+
Nests with eggs 1 3 3 3 2 - -
Empty nests 7 20 28 20 20 — —
Totat NestCount 186 188 180 195 150 116+ 90+

Wilge River: two breeding sites, 7 km apart, on
the farms Vogelstruisplaas (west) and Tweefon-
tein (east) occur along the Wilge River upstream
from Loskop Dam. Neither supports significant
numbers of breeding Cape Vultures:

1962: an estimated 12 pairs breeding on Twee-
fontein ( Jensen, 1962).

1980, 10-22 December: at Tweefontein 58 birds
roosting on 19 December, and 9 birds roost-
ing on 20 December; at Vogelstruisplaas 60
birds present on 22 December and fewer
than 10 old nests visible (ground-count,
DGA).

1981, 14 July: 9 active nests, 2 empty nests, ¢. 50
birds present at both sites combined (heli-
copter photo-census, WRT).

Weltevreden: a small breeding/roosting site that

has not been adequately censused. In October

1981 seven immatures, which may have been

reared at this colony, were recorded (A. Harris,

personal communication). The site was active in

1933 when, on 30 April, two clutches of eggs

were collected by Bell-Marley (Transvaal Mu-

seum collection).

A twelfth Transvaal breeding site, last active in 1974,
is at Nooitgedacht, in the Magaliesberg midway be-
tween Olifantsnek and Skeerpoort. It was active in
1948, and in 1962 and 1963 a total of 55 nestlings was
ringed (L. Hurry, in Ledger and Mundy, 1975), but no
breeding occurred in 1964.

In summary, a rough estimate of the number of Cape
Vulture breeding pairs in the Transvaal during the
period 197581 is as follows:

, Number
Regions of Pairs
Soutpansberg (Blouberg, Makgabeng, Buffelspoort,

Uniondale) 500
Waterberg (Groothoek) 360
Magaliesberg (Olifantsnek, Skeerpoort) 250
Sekukuneland (Rooipoort, Penge) 20
Escarpment (Manoutsa) 300
Elsewhere (Wilge River, Weltevreden) 20
Total 1450
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This is an absolute minimum estimate of the size of
the Transvaal breeding population as it excludes pairs
which attempted to breed but failed before the time of
the census, and most censusing took place late in the
breeding cycle. At Groothoek in 1981, for example, the
number of pairs counted by photo-census in September
was about half that counted earlier in the breeding
scason {P.C. Benson, personal communication). The
Transvaal breeding population may thus number twice
as many as the census total above suggests.

Three Cape Vulture breeding sites exist in eastern
and south-eastern Botswana (Tswapong Hills, Mannye-
lanung and Manyana) and together they supported
about 250 breeding pairs between 1975 and 1980.

Analysis of Breeding Data

Apart from the census results and the analysis of
breeding sites used by Cape Vultures in the Transvaal,
no breeding data on this species were obtained during
the survey period. In general the breeding biology of the
Cape Vulture is poorly documented. The clutch is near-
ly always a single egg which is laid during April or
May. Mundy (1982) calculated that 88% of 811 eggs
laid in the Magaliesberg, south-eastern Botswana and
at Manoutsa, were laid during a 46-day period between
16 April and 31 May, and that Botswana birds laid, on
average, two weeks later than Magaliesberg birds. He
estimated Cape Vulture productivity to be 0,44 (75Y
reared from 171 nesting attempts) and this ranged from
0,39-0,53 according to colony and year.

Breeding Sites

Breeding sites in the Transvaal were not uniformly
spaced, being obviously affected by the distribution of
suitable breeding cliffs. Not all cliffs are equally suitable
for Cape Vulture nesting: in the Transvaal all breeding
sites were on only two rock types, quartzite and sand-
stone, belonging to two formations, the Transvaal sys-
tem and Waterberg system respectively. All known Bo-
tswana colonies are also on sandstone of the Waterberg
system.

Both these formations consist of shallow-dipping sedi-
ments which have strongly bedded structures which
give rise, through weathering, to cliffs with well devel-
oped shelves and ledges, providing abundant suitable
nest sites for the vultures. By contrast, cliffs that occur
on dolomite, norite or granite, although well represen-
ted in the Transvaal, lack the bedded structure and ex-
tensive development of shelves, and presumably for this
reason, are not used by the vultures. The geographical
occurrence of the Waterberg and Transvaal systems
{which are most extensively developed in the Trans-
vaal) with their well bedded sediments, could be an im-
portant contributing factor to the importance of the
Transvaal as the stronghold of the Cape Vulture in
southern Africa.

Cliff aspect also influenced the choice of nest sites by
Cape Vultures in the Transvaal. Eight of the 11 colo-
nies, supporting 72% of the breeding birds, were on
south-facing cliffs. To some extent this may reflect the
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availability of cliffs (e.g. in the Magaliesberg the only
cliffs available face south), but in the Waterberg, where
suitable sandstone cliffs are available at all orientations,
the only breeding colony (Groothoek) is on south-facing
cliffs. Conversely, the eastern escarpment, along which
suitable quartzite cliffs extend for several hundred kilo-
metres, has only one Cape Vulture breeding site (Ma-
noutsa) and this dearth of breeding colonies may be a
consequence of the unfavourable north-eastern aspect of
the cliffs.

The height of cliffs at Cape Vulture breeding colonies
varied from 30-400 m, the highest being those at Ma-
noutsa (350-400 m), followed by those at Blouberg,
Magaliesberg and Groothoek {120—-180 m) to the small-
er colonics of the Soutpansberg, Penge, Rooipoort,
Wilge River and Weltevreden on the lowest cliffs
{50-90 m}.

Conservation

The decline in Cape Vulture numbers throughout its
southern African range has been generally documented
{Ledger and Mundy, above references; Boshoff and
Vernon, 19806; O’Connor, 1980). In the Transvaal evi-
dence of a decline is indicated by the annual nest counts
made at Olifantsnek and Skeerpoort (Piper e af., 1981)
and by the collapse of the Nooitgedacht breeding site in
the 1960s. In addition, there are numerous anecdotal
reports by farmers and others that vultures are less
common today than they were in earlier times; there is,
however, no evidence that numbers breeding at other
Transvaal colonies have declined.

The Cape Vulture certainly must have been nega-
tively affected by the changing land-use pattern in the
Transvaal in which cultivated lands have replaced vast
areas of former grassland and savanna, and stock has
replaced former herds of wild ungulates, together with
the eradication of carnivores and the reduction in car-
casses left to scavengers. In addition to the impact of
these changes on the Cape Vulture population, several
unnatural mortality factors have been identified: elec-
trocution of the birds on electricity towers {Markus,
1972; Ledger, 1978; Ledger and Annegarn, 1981), the
incidence of bone disease in nestlings, apparently the re-
sult of insufficient calcium in their diet (Mundy and
Ledger, 1976), inadvertent poisoning resulting from vul-
tures eating carcasses baited with poison to kill jackals,
and direct persecution by man (e.g. farmers shooting
the birds for alleged stock thefts or for fouling watering
troughs for stock). Human disturbance at breeding sites
may also be another significant ‘unnatural’ mortality
factor: there have been reports of the birds being col-
lected at colonies for their medicinal or magical proper-
ties, and the shifts in the breeding population from one
cliff to another in south-eastern Botswana may be a
consequence of such disturbance (Ledger and Mundy,
1976).

Pesticide residues appear not to have affected the
Cape Vulture in the Transvaal significantly : 25 addled
eggs collected in the Magaliesberg between 1978 and



1980 contained low levels of DDE (X = 2,6 p.p.m., dry
weight), B-HCH (X = 1,7 p.p.m., dry weight) and
Dieldrin (X = 0,9 p.p.m., dry weight) and the shell
thickness of 76 eggs collected after 1947, when DDT
was introduced in South Africa, was only slightly less
(3,5%) than that of 58 eggs collected before 1947 (Mun-
dy et al., 1982).

The successful conservation of the Cape Vulture
hinges on several factors. First, it is dependant on a
change in attitude by farmers towards vultures and re-
placing the negative attitude that prevails with a more
sympathetic one. The Vulture Study Group has
achieved a tremendous amount in this respect. Second,
disturbances at breeding sites should be minimised: ul-
timately all the main breeding sites should be reserves
ecither falling under Provincial or National control, or
else belonging to a privately funded Vulture Foun-
dation. At present, wardening of the main vulture colo-
nies is left to the landowners; in some cases concerned
landowners restrict public access to breeding sites, but
in other cases there is little or no control of this. At least
one colony (Groothoek) is subject to frequent disturb-
ance over weekends by rock-climbers, and the two Ma-
galiesberg colonies are frequently disturbed by trippers
and picnickers. Third, the various ‘unnatural’ mortality
factors that have been identified, should be minimised.
With respect to electrocutions, by which an estimated
700 Cape Vultures were killed during the period
1970-77 (Ledger, 1978; Ledger and Annegarn, 1981),
the most lethal pylon design, the 88 kV ‘kite-frame’ has
been identihed and Escom and the Vulture Study
Group are co-operating in modifying this frame to pre-
vent vulture electrocutions {Ledger and Annegarn,
1981). The occurrence of bone disease in Cape Vulture
nestlings may be a significant ‘unnatural’ mortality fac-
tor {(Mundy and Ledger, 1976) but its cause and inci-
dentce among nestlings requires further research.

We consider that the bone disease problem needs to
be viewed within a broader context of the total food re-
quirement of a Cape Vulture and the effect of food qual-

ity on reproduction. It has not been established that
food is limiting Cape Vulture numbers, nor what effect
different animal carcasses may have on the birds. For
example J.C.Dobbs (personal communication) has sug-
gested that high-fat carcasses such as those of pigs may
inhibit the absorption of calcium by the birds to the ex-
tent that they may suffer from bone disease.

The concept of ‘vulture restaurants’ is an imaginative
management technique whereby food can be made
available to the birds. Several such restaurants have
been operating in the vicinity of the Magaliesberg colo-
nies for some years. One (Spring Farm) is close to the
Skeerpoort colony and is operated by the landowner
who puts out young pigs that have died. A second site
about 5 km from the Skeerpoort colony was set up by
the Nature Conservation Division in November 1980
and first attracted birds in April 1981. A third one oper-
ated from 1978 to 1979 near Hekpoort on a private pig
farm but was closed when the farm changed ownership.
A fourth restaurant is being constructed at Olifantsnek
to service the Roberts’ farm colony (J.C. Dobbs and
P.C. Benson, personal communication). In addition,
Cape Vultures have fed at the De Wildt Cheetah Re-
search and Breeding Centre for a number of years, and
they formerly fed at abattoirs at Brits and Orient.

The problems associated with setting up vulture res-
taurants appear to be mainly logistical: 2-3 ha in a suit-
able area is needed, it must be jackal-proof fenced and
it must be regularly supplied with suitable carcasses. It
is likely that many cattle farmers in the stockfarming
areas of the Transvaal would be amenable to having
vulture restaurants installed on their properties and
would dump carcasses in them as they became avail-
able.

Finally it is recommended that the principal Cape
Vulture breeding sites in the Transvaal be monitored
annually in such a way that population trends can be
detected. The helicopter photo-census method appears
to be the most cost-effective and least detrimental to the
birds.

Whitebacked Vulture

Witrugaasvoél

Gyps africanus

Resident; ¢. 2500 breeding pairs, 65% of which occur
in the Lowveld conservation areas, mainly the Kruger
National Park.

Distribution

Whitebacked Vultures were undoubtedly more abun-
dant and widely distributed in former times than they
are today. In 1869, for example, Ayres wrote that they
occurred ‘in immense numbers . .. I can only compare
them with barn-door fowls’. Today Whitebacked Vul-
tures are common only in the Kruger National Park

and adjacent conservation areas and in parts of the
western Limpopo basin bordering on Botswana. Iso-
lated breeding populations occur in the central and
south-western Transvaal, and the birds are sighted
regularly throughout the Bushveld and Lowveld re-
gions.

Whitebacked Vultures have ceased to breed at sev-
eral Transvaal localities: Zoutpan (Roberts, 1913);
Hammanskraal (Paget-Wilkes, 1925); near Thabazimbi
in ¢, 1960 (M. Lilford, personal communication); Pot-
chefstroom in 1902-03 (Bucknill, 1908); Wolma-
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The distribution of breeding and other records of the Whitebacked
Vulture in the Transvaal. Its potential breeding range is shaded.

ransstad in 1905 (Transvaal Museum collection}, and
Bloemhof (Plowes, 1944, 1946). More recently a breed-
ing colony near Pienaar’s River, active in the period
197072, was destroyed by surface mining activities
(WRT). However, at least two breeding colonies have
become established recently in apparently new areas; at
Vaalboschfontein, near Wolmaransstad, 26 pairs now
breed as a result of a game-farming undertaking (M.
Lindberg, personal communication)}, and 7 pairs com-
menced breeding recently at Klipvoor Dam, Bophutha-
tswana {Craib, 1979).

Habitat

Deciduous savanna, especially acacia savanna.

Population Density

We measured the number of active Whitebacked Vul-
ture nests in three study areas and have used these den-
sities to estimate the total population for the Transvaal.
Such an extrapolation is tenuous because of the irregu-
lar and often clumped distribution of nesting pairs, and
because of the apparently cyclic changes in the numbers
breeding. These aspects are considered further below.
Measured breeding densities were:

Densi-

y
Measured  pr/100 Density
Density km?  kmé/pr

Study Area Year

Timbavati~Klaserie 1977 486 pr/d70km? 9.8 10,2

1979 14pr/360km2 39 25,7

Steenbokpan 1979 41pr/650km? 6,3 15,9
pr = pairs

Whitebacked Vulture nests in both study areas were
not homogeneously distributed, but clumped (see study
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area maps). The high nesting density in the Timba-
vati~Klaserie study area in 1977 is based on the popu-
lation in the northern half of the study area, whereas
that measured in 1979 was from the southern half of the
study area only, in less suitable breeding habitat.
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In the Steenbokpan study area Whitebacked Vultures
nested in five discrete colonies in the western half of the
area nearest to the Limpopo River (the nest farthest
from the river was 18 km away). This non-homogen-
eous distribution of nests in the study area was not a
consequence of nest trees being restricted since tall Aca-
cia migrescens, which the birds favoured, occurred
throughout the area.

Elsewhere in the Limpopo basin Whitebacked Vul-
ture nests were similarly confined to a narrow belt along
the Limpopo River and for the purpose of estimating
the size of this western population a breeding density of
1,8 pr/l km of Limpopo River has been assumed.

Kemp and Kemp (19754) measured the approximate
density of Whitebacked Vulture nests in an 860 km?
area in the Satara district of the Kruger National Park
in 1967 and 1968; we measured it in the same area 11
years later in 1979, as shown:

. Density Density
Year Measured Density /100 km? Kkm2/pr
1967 64 pr/860 km? 7.4 13,4
1968 68 pr/860 km? 7.9 12,6
1979 *33 pr/860 km? 38 26,1
pr = pairs

*In'1979, 11 inactive nests were also found; if these are assumed
to have been active but failed nests, the respective densities
would be 5,1 pr/100 km? or 19,6 km?/pr.

The difference between Whitebacked Vulture breed-
ing density in 1967—-68 and 1979, showing a decline of
about 50%, may be associated with a climatic change:
1967 was the end of a prolonged, severe drought
throughout Transvaal whereas 1979 saw the end of a
decade of generally above-average rainfall. The drought
conditions probably provided vultures with more prey
and better searching conditions. During almost the
same period {1969-79), Smuts {1982) reported a con-
siderable decline in the numbers of zebra and wilde-
beest in the Kruger Nationat Park.

Total Population Estimate

Using the 1977 and 1979 density measurements, to-
gether with data on the breeding distribution of White-
backed Vultures elsewhere in the Lowveld, western
Limpopo basin and elsewhere, we estimate the size of
the breeding population in the Transvaal to be as fol-
lows:

Region Area Density  Estimated  Known'
km?  pr/100 km? Pairs Pairs
Lowveld—Kruger National Park 19 500 7.2 1404 60
--other conservation areas 3000 7.2 216 65
~fiOn-conservation areas 21 500 e a0 —
Western Limpopo basin 350km  1,8prkm 630 52
Elsewhere - — 220 34
Totals 2500 211
pr = pairs
1197580

Thus our crude estimate of the present Transvaal
Whitebacked Vulture population is 2500 breeding pairs,
65% of which occur in the Lowveld conservation areas.

Analysis of Breeding Data

Two hundred and thirty-seven records of White-
backed Vultures breeding in the Transvaal are avail-
able for the period 1977-80, 175 from the Lowveld con-
servation areas, 20 from the south-western Transvaal
and 42 from the Limpopo basin. In addition the breed-
ing biology of the Whitebacked Vulture was studied
during the period 1967-68 in the central Kruger Nat-
ional Park by Kemp and Kemp (19754).

Breeding Sites

The aggregation/non-aggregation of Whitebacked
Vulture nests has been discussed by Brown and Ama-
don (1968), Houston (1972) and Kemp and Kemp
(19754). Houston suggested that Whitebacked Vulture
nest clumping was merely a reflection of the availability
of suitable nest trees, but this interpretation is not sup-
ported by our data. At Steenbokpan nests were clus-
tered into five distinct colonies despite the occurrence of
suitable nest trees throughout most of the intervening
area. Similarly, in the Timbavati~Klaserie study area,
85% of the nests were clustered into groups of three or
more nests and did not reflect the distribution of suit-
able nest trees. We therefore conclude that White-
backed Vultures nest socially through choice, not as a
consequence of nest tree availability.

Most Whitebacked Vulture nests in the Transvaal
were in acacias, but the choice of acacia species used
varied regionally. In the Lowveld 10 species were used
for nest sites, and of 197 records, 78% were in Acacia ni-
grescens, 8% in other acacia species, and 14% were in
non-acacia species such as Ficus (7,1%) and Diospyros
mespiliformis (4,6%). At Steenbokpan all nests {n = 67,
active and inactive nests) were in acacias, mostly Acacia
nigrescens (96%) with a few in Acacia albida (4%) along
the Limpopo River. In the south-western Transvaal, 26
nests at Vaalboschfontein were all in Acacia erioloba, as
were six nests near Pienaar’s River in 1971, All seven
nests recorded at Klipvoor Dam were in Burkea africana
(Craib, 1979).

Nests ranged in height above ground between 7,8 m
and 25 m, averaging 13,6 m (8.D. = 3,0 m; n = 128) in
the Lowveld; at Steenbokpan they ranged from 9-17 m
{n = 41) and at Vaalboschfontein from 6-8 m (n = 20),
reflecting regional differences in the height of available
nest trees. Of 197 nests in the Lowveld, 89,9% were on
top of trees, 6,6% below the canopy, and 3,6% below
the canopy in nests that were built by other birds of
prey {Martial Eagle, African Hawk Eagle). At least
three Whitebacked Vulture nests were recorded being
used by Giant Eagle-Owls.

In northern Timbavati, of 36 nests active in 1977,
50% were again active in 1979, Nests that were success-
ful and unsuccessful in 1977 were re-used equally in
1979 {11 out of 19 successful nests, and 3 out of 5 un-
successful nests were re-used).
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Eggs

Eighteen clutches recorded during this survey were
all ¢/1. Eggs were recorded in nests in April, May and
June, and nestlings between July and October (the re-
cords cannot be backdated more accurately than this).
Kemp and Kemp (1975a) reported egglaying in the
Kruger National Park in May (9) and June (10).

Productivity

A crude productivity estimate of 0,86 was obtained
from 36 nests in the Timbavati~Klaserie study area in
1977 in which 31 young reached at least 3-grown stage.
Kemp and Kemp (1975a) measured productivities of
0,58 in 1967 (12 nests) and 0,64 in 1968 (56 nests).
Causes of nesting fajlure were not known.

Conservation

The Whitebacked Vulture is the most common vul-
ture species in the Transvaal and is still a familiar sight
in the Kruger National Park and the adjacent privately

owned conservation areas. Although its breeding range
in the Transvaal may have been reduced by about 60%,
and the western Limpopo basin population may be sur-
viving only by foraging in Botswana, the population in
the Lowveld conservation areas is sufficiently large (c.
1600 pairs) to remain viable.

The Whitebacked Vulture has probably been nega-
tively affected by the same factors thought to have re-
duced Cape Vulture numbers: changes in land-use, de-
cline in carcass availability, death of birds from eating
poisoned carcasses and direct persecution or disturb-
ance at nests by Man. So far there has been no evidence
of bone disease affecting Whitebacked Vulture nestlings
in the Transvaal, or of mortality as a result of electrocu-
tions. By nesting in trees, Whitebacked Vultures have
greater versatility than Cape Vultures; because they are
not restricted to a limited number of suitable breeding
cliffs they are probably more capable of responding to
improved food situations or restored habitat, as indi-
cated by the establishment of new colonies in Bophu-
thatswana and south-western Transvaal.

Lappetfaced Vulture

Swartaasvoél

Torgos tracheliotus

Resident; probably fewer than 40 breeding pairs;
breeding restricted to the Lowveld conservation areas,
especially the Kruger National Park.

Distribution

The only recent breeding records of the Lappetfaced
Vulture in the Transvaal have been in the Lowveld con-
servation areas. It formerly bred more widely, e.g. at
Potchefstroom in 1902-03 (Bucknill, 1908; Chubb,
1917), Wolmaransstad (Roberts, 1906), near Bloemhof,
Orange Free State, close to the Transvaal border
{Plowes, 1944) and near Northam in ¢. 1959 (M. Lil-
ford, personal communication), but no longer does so in
these areas where it is now a scarce vagrant. During ¢.
54 000 km of road censusing from 1976 to 1979 we
never recorded Lappetfaced Vultures beyond the Low-
veld conservation areas. However, single birds, espec-
ially immatures, have been recorded erratically in the
central, western and south-western Transvaal, and
demonstrate the capacity of this species for wandering
great distances from breeding sites. Examples of such
records include: near Hammanskraal, 18 July 1976
(Hopcroft, 1976¢), at Steenbokpan, July 1978 (DGA), at
Skeerpoort, 17 December 1978 (G. Lockwood, personal
communication), near Lichtenburg, August 1978 (J.A.
Ledger and WRT), near Tarlton (Friedman, 1978) and
at Barberspan (Skead and Dean, 1977).
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The distribution of breeding and other records of the Lappetfaced
Vulture in the Transvaal. Its potential and former breeding range is
shaded.

Habitat

Deciduous savanna, especially acacia savanna in arid
regions.



Population Density and Total Population Estimate

Few data are available for making a total population
estimate. In the Timbavati-Klaserie study area, one
pair nested in a 470 km? area in 1977 but no pairs bred
in a 600 km?* area in 1979. No Lappetfaced Vultures
were found breeding in an 860 km?® area in the central
Kruger National Park in 1979 but in the same area a
single pair bred in 1967 and in 1968 (Kemp and Kemp,
1975a, and personal communication).

These data support the view that Lappetfaced Vul-
tures breed at very low densities in the Lowveld conser-
vation areas {probably less than | pr/500 km?), and the
total breeding population of the Transvaal is unlikely to
exceed 40 pairs.

Analysis of Breeding Data

Ten breeding records of the Lappetfaced Vulture are
available for the Transvaal, three for the period
1975-80, two for 196768 and five for 1902—-05. Other
reports of breeding lack details, such as those from the
northern Kruger National Park, (‘Breeding starts in
June and July, the greatest concentration being east of
Punda Milia’, Newman, 1980), north of Brits (*a pair
built a nest . .. but it was apparently not used’, Craib,
1979} as well as from near Northam (M. Lilford, per-
sonal communication). Details of Lappetfaced Vulture
breeding records from the Transvaal are:

(i) Timbavati~Klaserie study area: a nest 9,3 m
high at the top of an Acacia nigrescens contained le
on 7 July 1977 (WRT).

(ii) Sabie Sands Private Nature Reserve: a nest 15 m
high at the top of an Acacia nigrescens with an
adult sitting (incubating?) on 18 December 1978
{L. Hess, in litt.).

(iii} Central Kruger National Park: a nest with two
adults and a chick on 7 October 1980 (A.C.
Kemp, personal communication).

(iv) Satara area, Kruger National Park: a pair laid le
in a nest between 26 May and 6 June 1967 and
reared 1Y; in the winter of 1968 the pair reno-

vated a second nest nearby but apparently did
not lay (Kemp and Kemp, 19754, and personal
communication}.

{v) South-east of Punda Milia, Kruger National
Park: in 1967 about three nests with birds on
were seen from a distance but not inspected
closely (A.C. Kemp, personal communication).

(vi) Potchefstroom—Wolmaransstad area: five clut-
ches (all ¢/1} were collected in this area on 13,
15 and 18 July 1902, 19 July 1903 and 17 June
1905 (Roberts, 1906; Bucknill, 1908; Chubb,
1917).

The data are insufficient for estimating Lappetfaced
Vulture productivity in the Transvaal.

Conservation

Because of its disappearance as a breeding bird from
the south-western Transvaal and the very small size of
the breeding population surviving in the Lowveld con-
servation areas, we rank the Lappetfaced Vulture as the
most threatened Transvaal vulture species. The Low-
veld population almost certainly would not survive
without the existence of breeding populations in neigh-
bouring countries: those in southern Zimbabwe (c. 40
breeding pairs in Gonarezhou, A.J. Anthony, personal
communication; Tuli Circle ¢. 10 pairs, P.J. Mundy,
personal communication), eastern Botswana (Tuli
Block, ¢. 8 pairs, C. Ravenhill, personal communica-
tion) and the Hluhluwe and Umfolozi Game Reserves
of KwaZulu (15 pairs, Hitchins, 1980} are probably all
genetically interlinked with the birds breeding in the
Transvaal Lowveld. The problem of conserving the
Lappetfaced Vulture therefore requires the co-operation
of several conservation bodies: in the first instance it is
recommended that accurate data be obtained on the
size and recruitment rates of the population breeding in
the Lowveld conservation areas. This population then
needs to be viewed in a southern African tontext and a
plan formulated for the conservation of the bird in
southern Africa as a whole.

Whiteheaded Vulture

Witkopaasvoél

Trigonoceps occipitalis

Resident; ¢. 100 breeding pairs; restricted as a breed-
ing bird 1o the Lowveld conservation areas, especially
the Kruger National Park.

Distribution

The only known breeding occurrences of White-
headed Vultures in the Transvaal have been from the
Kruger National Park and the adjacent conservation
areas. Consequently there is no direct evidence that its
Transvaal breeding range has been reduced. However,

its absence as a breeding bird from the Transvaal Bush-
veld is anomalous since it breeds both to the west
(south-central Botswana, WRT) and to the east (Low-
veld), and in both these areas the habitat is no different
to that available to the birds in the Bushveld region.
The irregular sightings of Whiteheaded Vultures along
the Limpopo bordering Botswana further supports the
view that this species has been lost as a breeding bird
from the Bushveld, and that the Lowveld population is
a surviving fragment of a former much more widespread
population.
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The distribution of breeding and other records of the Whiteheaded
Vulture in the Transvaal. Its potential breeding range is shaded.

Habitat

Deciduous woodland and savanna.

Population Density and Total Population Estimate

Breeding density of Whiteheaded Vultures was mecas-
ured only in the Timbavati—-Klaserie study area where
Whiteheaded Vulture pairs bred solitarily, were widely
spaced, and occurred at very low density:

Density
Area Year Measured pt/100  Density
Density km? km?pr
"| Northern 1977 3 pr/470 km? 0,64 157
Southern 1979 1 pr/360 km?2 0,28 360
Combined 4 pr/830 km? 0,48 208
pr = pairs

The three northern Timbavati—-Klaserie nests were
spaced 11,7 km, 13,7 km and 15,3 km apart (X = 13,6

km). One of these nests was active in both 1977 and
1979 (the other two were not checked).

Whitecheaded Vulture breeding densities measured
elsewhere include 107 km?/pr (Hluhluwe—Umfolozi,
Hitchins, 1980); 409 km?®/pr (Serengeti, Pennycuick,
1976) and about 50 km?*/pr in eastern Gonarezhou,
Zimbabwe (P.J. Mundy, personal communication). As-
suming a density of 208 km?*/pr for the breeding range
in the Transvaal, the population is estimated to number
about 105 breeding pairs, 88% of which occur in the
Kruger National Park.

Analysis of Breeding Data

Thirteen breeding records of the Whiteheaded Vul-
ture in the Transvaal are available’ for the period
1975-80 (11 from this study, two from P.G.H. Frost,
personal communication) and Kemp and Kemp
{1975a) mention five pairs breeding in the Kruger Nat-
ional Park between 1967 and 1968.

All nests {n = 18) were built on the top of trees; nine
were on Acacia nigrescens, one on a Lonchocarpus capassa
and one on a Fuphorbia cooperi. Mean nest height was
11,0 m (8.D. = 2,5 m; range = 7,8-155m; n = 9). In
Timbavati alternate nests, about 100 m apart, were
used in 1977 and 1979.

Two nests examined each contained le and six nests
contained single chicks. Egglaying months, including
records in Kemp and Kemp (1975a), were June (3),
July (6) and October (1). The data are insufficient for a
meaningful productivity estimate.

Conservation

Although restricted as a breeding bird to the Lowveld
conservation areas the Whiteheaded Vulture population
within this area is probably sufficiently large to remain
genetically viable. However, any reduction of this popu-
lation {e.g. as a result of a reduction in the amount of
land set aside for conservation purposes) may affect the
long-term survival of the species in the Transvaal. It is
recommended that the Whiteheaded Vulture breeding
population in the Kruger National Park be censused
(together with Lappetfaced Vultures) and recruitment
rates measured.

Black Kite and
Yellowbilled Kite

Swartwou en
Geelbekwou

Milvus migrans

Summer migrant; a small breeding popuiation and a
large non-breeding population; in all regions, espec-
ially agricultural areas of the Bushveld.

The two races of Milvus migrans, M. m. parasitus (Yel-
lowbilied Kite) and M. m. migrans (Black Kite) (referred
to collectively hereafter as ‘Milvus kites’) occur as sum-
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mer immigrants {from August to March) in the Trans-
vaal. Road count data suggest that Yellowbilled Kites
are approximately three times as numerous as Black
Kites (76% of 116 sightings). The two forms are sym-
patric in the Transvaal and frequently occur in mixed
flocks.



Distribution

Milvus kites occurred throughout the Transvaal dur-
ing the period 1975-80 but were most common in the
central Bushveld, especially in the agricultural areas,
sec road census data below {two observers, all months):

Ragion Sample Numbers Sgen Numbers/100 h

g h BK YbK Al BK YbK Al
Bushveld—Turf Thornveld 623 6 25 90 10 40 144
—hilty 181,86 4 13 136 2 7 71
-~Limpopo basin 55,1 9 4 17 16 7T 31

Highveld 106,5 1 12 43 1 N 40
Escarpment 88,1 0 8 22 0 8 22
Lowveld 109,86 (o] 5 8 0 5 7
Totals 6232 20 67 316 3 N 51

h = hours; BK = Black Kite, YbK = Yellowbilled Kits.

2% 27 £8 29

BLACK KITE & YELOWBILED KITE

W bred 2
-8 f
758 O recorsed

23
pre 1975 A bred
& vecorded

The distribution of breeding and other records of the Black Kite and
the Yellowbilled Kite in the Transvaal. Its potential breeding range is
shaded.

Habitat

Apart from a small, scattered breeding population,
Milvus kites are highly nomadic while present in the
Transvaal and thus liable to occur anywhere and in any
habitat from open Highveld grassland to Lowveld and
Bushveld savanna and grassland/forest/plantation mo-
saics on the Escarpment. They are probably most fre-
quently encountered in the agricultural parts of the
Bushveld, in acacia savanna. They commonly scavenge
along roads and larger rivers, and northward-migrating
Hocks have been recorded funnelling along the castern
edge of the escarpment (WRT; Newman, 1978).

Population Density and Total Population Estimate

Milvus kites in the Transvaal consist of three discrete
populations: a small, scattered breeding population of
Yellowbilled Kites, a much larger non-breeding popu-
lation of Yellowbilled Kites {(which may be in transit to
breeding sites further south), and a large non-breeding
population of Black Kites. No Yellowbilled Kites bred

in any of our study areas and no density measurements
of breeding birds were therefore obtained.

Milvus kites were commonly recorded during the
period 1975-80 (e.g. we recorded 451 during this
period), usually being encountered in small flocks (3~10
birds), occasionally in larger numbers. Milvus kites ap-
pear to have declined greatly in numbers in the past
two decades, although few data are available to support
this. In the early 1960s flocks of several hundred birds
were commonly recorded, but are rarely seen today.
Payne (1968) recorded flocks of 2000 and 5000 birds
feeding on emerging termites in the eastern Lowveld in
1966; numbers recorded during the period 1975-80
were much lower.

Analysis of Breeding Data

Nineteen records of Yellowhilled Kite nesting in the
Transvaal are known to us, 10 for the period 1975-81
and nine before 1975, In one case a pair bred for four
consecutive years (1978~81) in the same nest at Zout-
pan {G.R. Batchelor, personal communication).

Breeding Sites

All Transvaal Yellowbilled Kite nests were in sav-
anna in the Bushveld or Lowveld; all were in trees (n =
17}, especially Acacia spp. (n = 3) including A. nigrescens
and A. karroo, but also in Sclerocarya caffra, Terminalia seri-
cea, Combretum erythrophyllum and Colophospermum mopane.
Height above ground ranged from 4,7-12,4 m (X = 6,7
m; S.D. = 2,6 m; n = 9) and some nests were very easi-
ly accessible, being built on lower or central branches.

Eggs

Of 11 Transvaal clutches, eight were ¢/2 and three
were ¢/3 with a mean clutch size of 2,27. Laying oc-
curred in September (6), October (8) and November

2.
Productivity

There are insufficient data for estimating Yellow-
billed Kite productivity in the Transvaal; broods of 2Y
were recorded twice.

Prey

During the survey period Milvus kites were frequent-
ly recorded taking termites at emergences and were seen
scavenging from a variety of road kills including a
horse, sheep, springhare, Pedetes capensis, snakes, swal-
lows and a swift.

Conservation

Since they are scavengers, Milvus kites are vulnerable
to poisoning from poisoned baits set out to kill jackals in
the cattle-ranching areas of the Transvaal (see also dis-
cussion under Bateleur and Tawny Eagle); one instance
is known of a Black Kite succumbing to such poisoning
in the Naboomspruit area in 1977 (WRT). Poisoned
bait may be responsible for the apparent decline in the
numbers of Milvus kites in the Transvaal; that they
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have not been reduced to the extent of the Bateleur is
simply because they are seasonal migrants with fresh
influxes of birds into the same area each year. Their ha-
bit of scavenging along roads and motorways is an ad-
ditional potential cause of unnatural mortality: at least

two Milvus road casualties were noted during the
period 1975-80 (WRT and DGA). Milvus kites are,
however, still one of the more common birds of prey in
the Transvaal and are not a high or immediate conser-
vation priority.

Blackshouldered Kite

Blouvalk

Elanus caeruleus

Resident; a population of ¢. 44 000 birds, breeding in
all regions but most common on the Highveld and in
cultivated areas of the Bushveld; the most common
breeding bird of prey in the Transvaal.

Distribution

Blackshouldered Kites occur, and breed, throughout
the Transvaal but are most common on the Highveld
and in the extensively cultivated parts of the Bushveld,
as shown by the road census data below (two observers,
all months combined):

. Sample  Birds Birds
Region h Seen /100h
Highveld 106,5 233 209
Bushveld—Pietersburg plateau 11,6 64 550
—Turf Thornveld 50,6 219 433
-l flat areas 125,0 331 265
~all hilly areas 191,6 341 178
Escarpment 98,1 42 43
Lowveld 109,6 44 40
Totals 630,7 981 156
h = hours
e % F E3 % + —7
BLACKSHOULDERED KITE o
- brad juin)
197680 0 recorsed (2] o - En
a1 £ o
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a el [} o an ja] |slais] (="
[ ] [»]s} sl 1 ] (nie] =12 W] o
0 [sisistaola] =
1o ) [»] oooo Dggg Dnn [=] 0o
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The distribution of breeding and other records of the Blackshoul-
dered Kite in the Transvaal. Its potential breeding range is shaded.
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Habitat

Open savanna, grassland and agricultural areas; the
optimum habitat is probably open Acacia tortilis park-
land (e.g. Pietersburg plateau and Springbok Flats).
Blackshouldered Kites are scarce in or absent from
areas of continuous woodland; for example only five
birds were seen in 2376 km of road censusing in the
Kruger National Park in June 1977 (= 6,5 birds/100 h
compared with the rates of between 40-550/100 h cen-
sused in other areas).

Population Density
Blackshouldered Kite densities were measured in two
study areas in the central Transvaal:

Density
Study Area Years Measured pr/100  Density
. Density km? kmZ/pr
Nylstroom-area® 1975/6 ¢ 10 pr/70km? 14,3 7,0
Settlers,
Springbok Flats? 1977 ¢ 13pr/69km? 18,8 53
1978 ¢ 10pr/69km2 145 6,9
pr = pairs
'Data from WRT

2J.M. Mendelsohn, personal communication

These density data take no account of movements of
individuals into and out of the area, or changes in pair-
bonds. In a 19-month study of a marked Blackshoul-
dered Kite population at Settlers, Mendelsohn (1981)
found that kite numbers fluctuated monthly between 19
and 35 birds (X = 26) and there was a continuous turn-
over of birds in the study area, averaging 26% per
month. Many territories were occupied by a succession
of birds and pairs formed and broke up frequently. To
estimate a total population for the Transvaal a density
of 26 birds/69 km? (= 38 birds/100 km?) on the Spring-
bok Flats has been assumed.

Total Population Estimate

The number of Blackshouldered Kites in the Trans-
vaal was estimated to be roughly 44 000 birds by allo-
cating densities to the various regions of the Transvaal
in proportion to the road-count rates given previously
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