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Much of the Karoo is constituted mainly from sedimentary rocks of the so-called Karoo
sequence (Visser, 1986). The :ology of the Karoo is complex (Figure 2.3), and the
distribution of Karoo vegetat  and animals is influenced by the geology, not only
through the relationship of the :ology to the geomorphology, but also by the influence
of the geology on soil colour, soil particle size, soil nutrient status, infiltrability and
water retention capacity of the underlying strata.

The greater part of t Karoo is covered by reddish-brown, greyish-brown or
yellowish-brown weakly develc :d shallow calcareous sands and loams, mainly overlying
calcrete, with other shallow brown to greyish-brown calcareous soils to the north (von
Harmse, 1978). Some bird species (e.g. Karoo Lark Certhilauda albescens) show,
among the various subspecies, a high degree of correlation between plumage colour and
pattern, and soil colour, (Macdonald, 1953).

Climate

General

Three major climatic regions in the Karoo, characterized in terms of rainfall seasonality,
have been recognized (Cowlit  1986). Most of the western, central and upper Karoo
receives less than 250 mm  ofall annually (Figure 2.4). There is a gradient of
decreasing rainfall from east to west, and a change in rainfall seasonality at about 22°E
from summer in the east, thro 1 between-seasons rainfall in a broad transition zone, to
winter rainfall in the west (Fi re 2.5). Along the west coast, dry season precipitation
occurs in the form of fog (Cc ing, 1986). Fog banks may extend inland at times into
Bushmanland (Schulze & McGee, 1978). Winter rain is generally associated with the
deep penetration of cyclonic nts into the interior (Cowling, 1986). Rutherford &
Westfall (1986) used climate as the main factor separating the Succulent Karoo from
the Nama-Karoo biomes. Mean annual rainfall in the Succulent Karoo is lower but
more reliable than mean an il rainfall in the Nama-Karoo (Hoffman & Cowling,
1987) (Figure 2.6). Rainfall events in the Nama-Karoo are often highly localized, are
variable in the duration and a unt of rain that falls in a single event, and vary annually
in amount and timing (Venter, Mocke & de Jager, 1986). General patterns and
probabilities of rainfall in the Karoo are given by Tyson (1987) and Zucchini, Adamson
& McNeill (1992). Prolonged droughts, with the total annual rainfall less than 60% of
the long-term mean, are char. eristic of many parts of the Karoo (Venter et al., 1986).
Wind may be an important ecological driving force in the Karoo, determining flowering

and fruiting times for plants, ¢ | influencing nest-site selection by birds.
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Rainfall <100 mm
Rainfall 100 — 250 mm
R:" 11 250 — 400 mm

Rainfall >400 mm
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Figure 2.4. Mean arrmal rainfall in the
Succulent Karoo and ma-Karoo biomes in
South Affica.
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Summer rainfall >40%
Spring rainfall >25%
Autumn rainfall >40%

Winter rainfall >40%
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Figure 2.5. Rainfall seasonality in the
Succulent Karoo d Nama¥Xaroo biomes.
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unique avifauna, and all the bird species that occurred there are common elsewhere.

Strip mining has had a far greater impact on the endemic succulent flora of the area

(Annelise le Roux, pers. comm.).

Underground mining

Kimberlite « osits

Salt extraction works

)

Figure 2.33. Quarter~ ee squares in which
there are mines in production, kimberlite pipes
and salt extraction works in the Succulent and

Nama-Karoo.
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rare in the Karoo. However, this species is poorly known, and difficult to identify with
certainty in the field, so it ma) : more abundant than present records suggest.

The relationship between the reporting rate and distribution of birds in the
Karoo is shown in Figure 3.5. In both the Succulent and the Nama-Karoo there are a
few species that are relatively abundant but not widely distributed. The majority of
species, however, show a trend of increasing reporting rate with increasing geographical
distribution. The results are not unexpected; widespread species tend to be frequently
recorded whereas narrowly distributed species tend to be rare, with the exception of a
few localized species. The regressions are significant (Succulent Karoo; r2 = 0.70, y =
0.05 + 0.024x, p <0.001: Na -Karoo; r2 = 0.68, y = 0.09 + 0.078x, p <0.001). In
general, more rare or narrowly distributed species occur in the Nama-Karoo, suggesting
that these species are conf :d to particular habitats such as drainage lines or

insclbergs.

0.8F v v
[ Succt 1t Karoo .

Reporting rate

0 7200 300 400 B  ww
istribution of species (QDS)

Figure 3.5. The relationship between the reporting rate for species and
their distribution in quarter-degree squares in the Succulent and
Nama-Karoo.

Endemic species

There are no families of birds peculiar to the Karoo, but members of the Alaudidae,
Turdidae, Sylviidae (sensu We 1ore, 1960) and Fringillidac are well represented. The
avifauna of the Karoo generally is distinctive at the species level but not at the genus
level. There are two, possibly three, endemic genera (Euryptila and Phragmacia) and

two near-endemic genera (Malcorus and Stenostira), all four monotypic. There is some









Species richness <5 spp
Species richness 5 — 10 spp.

Species richness 10 — 15 spp.

Species richness >15 spp.

N

) W

Figure 3.7. e distribwtion of species
richness of "Karoo" er mic birds in the
Succulent and Nama+¥ oo.

numbers of so African ende ~ bird species that were recorded °
Succulent and Nama-Karoo are sin  r, but "Karoo" endemics were more frequently
recorded in the Succulent Karoo (Table 3.4). Of interest is that no Karoo endemic
species appears to be equally frequently recorded in both biomes. Also of interest is
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that several Karoo endemic species are confined to habitats on particular geological
formations or geomorphological features in the Karoo. Thus the Red Lark is virtually
confined to the coarse red sands of a relic dune system, the Cinnamonbreasted Warbler
confined to granite and dolerite inselbergs, and Sclater’s Lark to stony plains overlying
beds of Beaufort Group shales.

Table 3.4
The frequency of species in the Succulent and Nama-Karoo that are widespread in
southern Africa, or endemic to southern Africa, or endemic to the Karoo sensu lato.
Common species have been recorded equally frequently in both biomes.

Status Common Succulent Karoo Nama-Karoo
Widespread 18 94 60

S. African 6 27 28
Karoo 0 - 14 5
Agquatic species

Few bird species that are dependent on aquatic habitats are widespread through the
Karoo, and most of the species that occur tend to be opportunistic and nomadic due to
the aseasonal and unpredictable rainfall. Most species that feed in water use ephemeral
habitats that may be either m -made impoundments or natural pans that hold water
briefly after rain, or high-salinity pans that hold water for several months. Among the
ducks, Egyptian Goose and South African Shelduck are widespread in the Karoo, using
both natural waters and man-made impoundments. Yellowbilled Duck Anas undulata,
Cape Teal A. capensis and Cape Shoveler A. smithii occur less frequently in the Nama-
1 oo and tend to use epl al habitats © " bi : (Winte: om, 1968a;
Maclean, 1993; Siegfried, 1970). Black Duck A. sparsa are locally nomadic along the
southern edge of the Nama-Ka > and are apparently resident on permanent streams in
the southern and eastern Succulent Karoo. The grebes, cormorants and large herons
tend to occur only where there  permanent water, such as along the Orange River or
at various large impoundments.

Temporary habitats are frequently used by the South African Shelduck and
Cape Teal, while in years of exceptionally high rainfall in which many formerly dry areas
are flooded, dense concentri ons of Cape Shoveler occur in the Nama-Karoo
(Siegfried, 1970). Species that use more saline waters, such as Greater and Lesser
Flamingo, Chestnutbanded 1 wer, Avocet and Blackwinged Stilt Himantopus

himantopus tend to be more common and widespread in the Nama-Karoo. For at least
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In slightly less succulent dwarf shrubland near Klaarstroom, Winterbottom (1972)
estimated that the density varied from 0.7 birds/ha to 2.35 birds/ha with rainfall. In
structurally similar succulent dv [ shrubland at Tierberg, near Prince Albert, results
from 446 counts in lightly graz  shrubland (the Tierberg study site itself) show an
overall mean density of 0.72 birds/ha (mean biomass 80.4 + 237.2 g/ha, range 0 - 2104
g) from 1988 to 1993 (Appendix . Results from all counts (n = 1034) at Tierberg (in
lightly grazed, moderately grazed and heavily grazed shrubland) show an overall mean
density of 32.7 + 32.8 birds/km? (mean biomass 1593 + 3031 g/km?) suggesting very
low average densities of birds. However, the density of birds in karroid shrublands and
in other southern African shrubl 1Is is not unusually low compared to similar habitats
in other parts of the world. In ¢ 10pod-dominated shrubland in north-central Nevada
and south-central Oregon, U.S.A., Wiens (1991) calculated a density of 3.01 birds/ha
(301 birds/km?), and at a sim r shrubland site in New South Wales, Australia,
calculated a density of 1.57 birds/ha (157 birds/km?). Data on densities of birds given
by Szaro & Jakle (1985) suggest densities of 3.23 birds/ha (323 birds/km?) and 2.97
birds/ha (297 birds/km?2) in desert upland shrubland in Arizona. A range of densities
from <1 bird/ha (98 birds/km?) to 1.15 birds/ha (115 birds/km2) in Great Basin grassy
shrublands in Utah is given by Medin (1986). All these densities lie within the range
recorded for karroid shrublands,

Energy flow and nutrient cycling

A Field Metabolic Rate (FMR) that includes costs of basal metabolism,
thermoregulation, locomotion, ‘:eding, predator avoidance, posture, digestion,
reproduction and growth (Nagy 1987), was calculated for birds for each of three sites,
one in the Nama-Karoo, and two sites in the Succulent Karoo/Nama-Karoo transition.
Crudeenc b ~ tsfo ~ a ™~ of d ibland at M on
Wold, Victoria West (Nama-Kar ), ° succulent dwarf shrublands near Klaarstroom
and the Tierberg study site, bc  in Succulent Karoo/Nama-Karoo transition near
Prince Albert, southern Karoo, were calculated using data presented by Winterbottom
(1946, 1968b) and data collected during the present study (Chapter 6). Note that only
the data for the 100 ha Tierberg study site (Chapter 6) were used to calculate the crude
energy budget for this site. The FMR used in the present paper is:

logFMR = 1.052 + 0.660logW

where W = weig  of the bird in grams
Average metabolizable energy contents of food are: insects 18.0 kJ/g; seeds 18.4 kJ/g;
nectar 20.6 kJ/g, and an intermediate value of 14 kJ /g for omnivores and frugivores
(Nagy, 1987).

Results are summarized in Table 3.6. In the Melton Wold area, with 34

species, the biomass/km? was more than twice as great as that obtained at Klaarstroom,
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1985), all families in which there are few ornithophilous flowers (totally absent from
Poaceae). Drainage line woodland, however, is rich in ornithophilous flowers, and such
families as Loranthaceae, and such genera as Aloe, Lycium, Cadaba and Rhigozum are
widespread, and likely to be important in sustaining and controlling the movements of
nectarivore populations (Chapter ).

Although bird species considered to be insectivores form the largest diet
category in the Karoo, granivores and part-granivores are also numerous, and may be
numerically superior to insectiv s in any part of the Karoo, often present in large
flocks (James 1921, 1929; Gill, 1931, Winterbottom, 1945, 1946, 1968a, 1968b, 1972,
1978; Maclean, 19704, 1970b, 1974; Vernon, 1986).

There are few quantitative data on the amount of seed eaten by birds on a
patch or community scale in the Karoo. In the shrublands and grasslands of the Karoo
the families Asteraceae, Poacc ., Aizoaceae, Liliaceac and Scrophulariaceae are
dominant and species rich (Werger, 1985) and all these plants produce small, dry seeds.
In arid areas seeds may be abv Jant and van Rooyen & Grobbelaar (1982) found
10 000-40 000 seeds/m? in the upper 25 mm of soil on sandy plains in Namaqualand,
and the numbers of seeds in the soil remained high for two years in the absence of good
rains. In the central and nor rn Karoo, sandgrouse, doves, larks, canaries and
buntings are the main granivores, taking the seeds of annual forbs and grasses, but in
the southern Karoo, these birds feed on the seeds of perennial and annual Fabaceae
(particularly annual Lofononis spp.), Asteraccae, and on the seeds of
Mesembryanthema, which are released by the plants after rain, Individual birds may eat
large numbers of seeds of a few | nt species indicating preferences for particular plant
families or species. At Tierberg, an estimated 215 kg of seed/year/km? is taken by
birds (Milton et al., 1989). This probably overestimates the actual off-take because
gramivorous birds often supplement their diet with fruits and insects. Furthermore,
s such as Ludw Bustard, N . a San’ . Pterocles namaqua
Greybacked Finchlark Eremopterix verticalis are visitors to the area only during the
summer months, and are not | :sent at Tierberg regularly during their visit. In
drainage line woodland, where the bird populations are somewhat higher (Chapter 6),
six common granivorous species probably take a maximum of 567 kg/km? of seed per
year. The offtake of seed from dwarf shrubland at Tierberg is estimated at 4.7% of seed
production (Milton et al., 1989).

The raptor avifauna in = : Karoo is neither diverse compared with savannas
(e.g. Vernon, 1978), and with the exception of the Pale Chanting Goshawk which is
widely distributed throughout the Karoo, the Booted Eagle Hieraaetus pennatus, which
is probably most numerous in the Succulent Karoo, and the Pygmy Falcon Polihierax
semitorquatus, which has a resti ed distribution in the northern and northwestern
Karoo (Maclean, 1993), nor is  distinctive. The commonest large raptor in the
southern Karoo is probably the Black Eagle Aquila verreauxii (Boshoff & Vernon,
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Commimity interactions

Bird-plant interactions
Dispersal of seeds
The role of birds as dispersers of seeds in the Karoo, with the exception of mistletoes
(Loranthaceae and Viscaceae) and Galium tomentosum (Rubiaceae) (Dean, Milton &
Siegfried 1990; Dean & Milton, 1993), is not well known. Birds are thought to be
important in dispersing the seeds of such genera as Rhus, Lycium, Euclea, Diospyros,
Protasparagus, Carissa, Pappea and Boschia, but there is very little empirical evidence of
the process from the southern iroo. Observations show that Pied Barbets Tricholaema
leucomelas and mousebirds perse the seeds of mistletoes in the Karoo (Dean,
Midgley & Stock, in press), but these birds are restricted to well developed drainage line
woodlands and other taller trees by their nest site requirements. The Pied Starling
Spreo bicolor, Redwinged Sta ng Onychognathus morio and Palewinged Starling O.
nabouroup in the Succulent and Nama-Karoo, and Glossy Starling Lamprotornis nitens
in the Nama-Karoo feed on a variety of juicy fruits and disperse seeds to sheltered
germination sites below rocky outcrops or below tall trees on river banks and at
watering points (pers. obs). B Black and Pied Crows take fruits of alien Opuntia spp.
in the Karoo (Milstein, 1966;  nterbottom, 1975) and other large fruits, and disperse
seeds to favourable germination sites (Milton & Dean, 1987). Skead (1967) noted the
recruitment of plant species bearing fleshy fruits at the bases of telegraph poles and
below isolated Acacia karroo trees in "Eastern Cape Grassveld". Birds appear to be
important in maintaining species richness of fleshy-fruited plants beneath large Acacia
erioloba trees in the southern arid savanna. "Bird-dispersed” plants were significantly
associated with large live 4. erioloba trees and fleshy-fruited shrubs composed 84% of
the sub-canopy vegetation (Milton & Dean, in press b). It is likely that birds similarly
maintain the association of  shy-fruited shrubs and large trees in drainage line
wo »0.

Small dry seeds, as we  as the seeds of Galium tomentosum, appear to be most
commonly dispersed by birds as nest material in the Karoo (Dean et al., 1990; Dean &
Milton, 1993) and secondarily dispersed by raptors (Dean & Milton, 1988).

Bird-other animal interactions
Commensalism and mutualism
Three kinds of commensalism may be distinguished among the birds of the Karoo: bird-
other animal nesting associati s, bird-other animal feeding associations and bird-man
associations (which include nesting and feeding associations).

In general, bird-other animal nesting associations in the Karoo are not
common. Anteating Chats Myrmecocichla formicivora dig nest holes in the sides or roofs

of aardvark Orycteropus afer | rrows (Maclean, 1993) which may be occupied at the
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Maclean, 1993). However, it is equally possible that grazing induced changes in
shrublands (Chapter 7) have a  red the suitability of the habitat for these species in the
Karoo, as suggested by Hare (1937). Grazing induced changes in shrubland vegetation
cover has also been implicate in changes in the reporting rate of Crowned Plover
Vanellus coronatus, Burchell’s Courser Cursorius rufus and Doublebanded Courser
Smutsomis africanus in the ez rn Nama-Karoo (Collett, 198?). This may be due to
heavy grazing by domestic livestock, or it may be due to changes in the way in which the
vegetation is now grazed, and the loss of closely cropped patches created by wild
ungulates.

Although Brooke (19 1 shows very few past records of breeding by Greater
and Lesser Flamingoes in the aroo, it is likely that itinerant breeding by both these
species was more widespread  the Karoo than it is at present. Suitable breeding
habitat for these species is n«  sparse in the Karoo, due to disrupted drainage and

other disturbances in saline en  rheic pans.
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F SECTION 2

Nomadism in birds and { :tuations in the density and species richness
of birds in the Karoo



















Reporting rate for nomads <10%
Reporting rate for nomads 10% — 20%

Reporting rate for nomads >20%
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Figure 4.2. The relative frequency of nomadic
bird species in the Karoo. The map shows the
occurrence of nomadic species as a proportion
of all species recorded on each field card for
each quarter-degree s ire.
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a short time after rain. Maclean (1970b) showed that Greybacked Finchlarks responded
quickly to rain, and that the du ion of the breeding "season" varied according to the
amount of rain; in one case the  eding season lasted only three weeks (see Table 3 in
Maclean, 1970b). Breeding by the larks must therefore be done in the shortest possible
time. This leads to a high degree of synchrony in the breeding and a concentration of
breeding birds in one area. The abundant seed presumably reduces inter- and intra-
specific competition and this allc . at least three species to breed together in the same
habitat at the same time. A high degree of synchrony in the breeding population plus
the ephemeral nature of the re: rce gives little time for the development of a large
clutch of eggs and the provisioning of a large brood of young. As shown in Table 4.4,
the small granivorous larks lay smaller clutches than similar-sized breeding granivorous
canaries and buntings in the sar  habitat. Thus, selective pressure on the birds that
track fairly ephemeral high-reso e patches to reduce total nesting time would have
operated to reduce clutch size, since each egg represents an additional 24 hours spent at
the nest or in the breeding area :e Williams, 1966). Additional selective pressure to
reduce total nesting time is sy; sted by Willoughby (1971), who found that larks
breeding in the Namib Desert must complete breeding in the shortest possible time so

that their post-breeding moult co . take place while food resources were still available.

Table 4.4
Breeding data for four species of imadic granivorous larks and for similar-sized small
granivorous passerines. Average weight in grams for the species is given in parentheses
after the species name, average ¢/ ch size with range in parentheses, incubation period
as average or range and the nestling period as average or range for each species. Data
from Maclean (1993) and Dean et al. (1992). *Egg weight calculated using Bergtold’s
equation | manoff & Romanoff, 1949).

Clutch Incubat. Nestling Mean Egg as %
Species mean (r 2¢) (days) (days) eggsize ad weight*
Sclater’s Lark (20) 1(1) - 13 ? 211x144 113
Stark’s Lark (19) 23(2-3) 12-13 ¢10 197x143 11.8
Greybckd Finchlark (17) 2.1 (2-3) 12113 710 193x139 117
Blkeared Finchlark (15) 2.1 (2-4) 12-13 7-10 183x134 12.0
Yellow Canary (17) 3.0(249) cl12 14 18.0x13.2 10.3
Whitethrted Canary (27) 3.3 (24) 13 17 19.8x 143 8.1

Larklike Bunting (14) 2.9 (2-4) 13 1213 178x132 114
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brood. There are no compar: ¢ published data on post-nestling parental care after 24
hours in Stark’s Lark and the Greybacked and Blackeared Finchlarks.

If each adult in a pair takes charge of one chick, this may confer an advantage
to the young in that it then has the undivided attention of one parent and, perhaps, a
greater chance of survival. Selection would thus favour a clutch of two eggs or fewer in
individuals in this group of larks. Clutch size in Sclater’s Lark, with a full clutch of one
egg, has thus evolved to the [ it where time spent on egg-laying, incubation and care
of the nestling has been minimized, and parental care of the chick has been maximized.

The small clutch size of these small nomadic larks implies a low reproductive
rate. Breeding success (flying young produced per breeding event) is generally low
(Maclean, 1970a, 1970b) and: port the notion that these small larks must breed more
than once in a favourable year. The brief breeding period does allow the birds to breed
opportunistically (Figures 4. and 4.16) and to use fairly narrow "windows" of
favourable environmental cor  ions to breed. If a low reproductive rate also means
that the birds must breed often to maximize the production of young, the availability of
suitable breeding habitat is a  ical factor in their continued survival. The larks must
be able to find high resource patches in order to nest (and maximize the production of
young). It is likely that high resource patches are preferentially grazed by domestic
livestock, possibly affecting the breeding success of the nomadic larks. For this reason,
areas protected from domestic livestock may be extremely important in the breeding

economy of the nomadic larks.

Nomadis as an evolutionary stable strategy
What are the advantages of r 1adism? Why should a bird decide to move to a new
patch? Or to remain on the ¢  patch? The advantage of an individual bird moving or
staying really depends on the variability of the productivity of the environment
(Andersson, 1980; Davies, I' ) and on what other members of the population are
doing (Sinclair, 1984). Ifalli /duals were resident, then any individual that moved to
a new patch would have an initial advantage over the rest of the population, provided
that the new patch offered m : abundant, or better quality resources. The first birds
to move would enjoy less com :ition from conspecifics, more food, and perhaps escape
a build-up of predators at the old patch. The advantage would be short-lived, and would
only last until other birds moved to the same patch. The advantage of moving also
depends on environmental ¢ ditions. In a high rainfall year, when patches are
numerous and the probability of finding a high resource patch is high, then moving to a
new patch is to the advantage of an individual bird. There is likely to be less
competition at the new patch since the total population will be dispersed in many
patches. In a low rainfall year, when patches are few and of poor quality, optimal
foraging theory predicts that individuals should move only when resource levels are
depleted and only when the probability of finding a better patch exceeds the probability
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data on survival rates are lacking i this group. There is some evidence that the small
granivorous larks in the Nama-Karoo would not fit the present model; clutch sizes in
this group are small (Appendix 6) and breeding success is low (Maclean, 1970a).

If there are advantages in being nomadic, why then should some species choose
to be resident, or at least re ively sedentary? Nomadic species are genera
gregarious, feed mainly on a nart v range of seeds, with some insects (mainly termites),
and tend to occur in fairly circun ribed habitats. Resident species tend to be solita
or in pairs, and to have a fairly 1 ed diet of insects, seeds and fruit, and to occur in a
fairly wide range of habitats. So the answer might lic partly in diet and partly in the
relative ability of the two groups of species to tolerate fluctuations in habitat quality.
The social organization of the two groups of species is more likely to be a consequence
of nomadism or of residency than a preadaptation. There is evidently selection for
gregariousness in individual nomadic species, but this varies among species (Table 4.5).
There may be advantages in searching for high resource patches by flocks, rather than
by single birds. This group foraging behaviour is also shown by such resident species as
Whitebacked and Redfaced Mou »irds, Karoo Eremomela and Rufouseared Warbler.
The energetic cost of moving to § 1 a better patch may be high, and the probability for
a solitary bird, or a pair of birds, of finding a2 new patch may be lower than for a gro
of birds (Cody, 1971). There are also predation risks which are greater for a solitary

Table 4.5
Average size (+ standar deviation) of flocks of various nomadic bird
species in the southern Karoo. Specific names are given in Appendix 1.

Species n Av. flock size
Namaqua Sandgrouse 41 6.8 (3.93)
Redcapped Lark 28 8.4 (7.57)
Greybacked Finchlark 105 35.3 (68.81)
Blackeared Finchlark 39 39.8 (40.23)
Larklike Bunting 113 30.5 (50.23)

bird than a group (Kenward, 1¢ ). The advantages of not moving for a sedentary
species might be that a resident would have knowledge of favourable places for foraging
and nesting, and would know w! e the predators were and, presumably, would have
some knowledge of predator hunting patterns in its home range (Hinde, 1956). The
longer a resident bird remains on its home range, the more its knowledge of the area
will improve (Andersson, 1980), and the more costly, in terms of abandoning this
knowledge, it is for it to move.

Why do individual birds not adopt the strategy of being nomadic during the

good years and resident during the poor years? There is some evidence that all
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Chapter 5
Responses of birds to  infall and seed abundance in the southern
Karoo

Introduction

Seasonal changes in habitat structure and food abundance potentially influence the
species richness of birds in n  t terrestrial environments (reviewed by Wiens, 1989).
Changes in local species richness of birds may be due to regular seasonal movements by
part of any avian species ass blage in any environment that has marked seasonal
changes in resource abundance. Where changes in resource levels are not so closely
linked to seasonal changes, movements in birds are less regular, and species richness
may be less predictable. Clear evidence of close tracking of resources has been found in
many species of birds from different dietary guilds (Wiens, 1989). Changes in species
richness and numbers of granivorous birds with changes in seed abundance in semi-arid
habitats have been shown in Chaco, Argentina (Capurro & Bucher, 1982), in the
Chihuahuan and Sonoran Deserts, southwestern U.S.A. (Brown et al., 1986; Thompson,
Brown & Spencer, 1991) and in Kenya, the U.S.A., Brazil and Argentina (Schluter &
Repasky, 1991). It follows t nomadic granivorous birds should track resources
closely, and that there should be a correlation between nomadic bird density and local
seed abundance.

The variability of avi  species richness and density in semi-arid habitats in
South Afr been obser  and ¢ dby V" erbottom (1968a, 1972), Mac 1
(1970a, 1970b, 1970c, 1970d, 1974), Liversidge (1980), Vernon (1986) and in Chapter 4.
One of the features of semi-arid shrublands, particularly karroid shrublands, is the
variance in species richness and in the number of birds present in the shrubland
(Winterbottom, 1968a, 1968b, 1972); this is thought to be related to local changes in
resource quality or quantity. There is little seasonal change in habitat structure in
shrublands in the Karoo but 1 3 dry periods and irregular rainfall probably affect the
local abundance of food and local avian species richness. Bird populations in these
patches may be limited by resources, and the local species richness of birds may vary in
accordance with local shortages or abundances of food (see Wiens, 1989). Since these
deficits or surpluses in food are likely to be of short duration, the appropriate response
by the avifauna would be emigration or immigration, thus changing the species richness
and the density of birds at a patch. The long-term response, in an environment where
resources are relatively stable, is that sedentary or resident populations should expand
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Table 5.1
Sampling sites in the south 1 Karoo. Site 1is 5 km east of Tierberg farm
house, and site 20 just west of Rietbron.

Western sites

Site Topography Soil Vegetation, cover (%), ht (cm)
1 plain silt dwarf shrubland, 35, <50

2 plain silt dwarf shrubland, 35, <50

3 plain silt dwarf shrubland, 40, <50

4 plain silt dwarf shrubland, <40, <50
5 plain sandy dwarf shrubland, <40, <30
6 flat ridge top  shale dwarf shrubland, <20, <20
7 gentle slope shale dwarf shrubland, <20, ca 20
8 gentle slope shale dwarf shrubland, 30, ca 30
9 gentle slope shale dwarf shrubland, 30, ca 40
10 stony plain shale * dwarf shrubland, 20, ca 30
31 gentle slope shale dwarf shrubland, 25, 40-50
32 plain silt dwarf shrubland, 15, ca 40
33 undulating sandy dwarf shrubland, 20, ca 30
34 plain sandy dwarf shrubland, 25, ca 35
35 stony ridge shale dwarf shrubland, 25, ca 30
36 stony ridge shale dwarf shrubland, 30, ca 30
37 plain sandy dwarf shrubland, 35, ca 30
38 plain sandy dwarf shrubland, 35, ca 25
39 gentle slope sandy dwarf shrubland, 25, ca 30
40 plain sandy dwarf shrubland, 20, ca 40

Eastern sites

Site Topography Soil Vegetation, cover (%), ht (cm)
11 flat ridge top  shale dwarf shrubland, 30, ca 30

12 plain shale dwarf shrubland, 35, ca 30

13 gentle slope shale dwarf shrubland, 20, 20-100

14 undul: shale dwarf shrubland, 30, 40-60

15 plain shale dwarf shrubland, 20, 20-60

16 plain sandy grassy dwarf shrubland, 40, <50
17 plain sandy ~ dwarf shrubland, 30, ca 20

18 flood plain clay shrubland, 25, 1-3 m

19 plain shale dwarf shrubland, 30, ca 40

20 plain shale dwarf shrubland, 40, ca 40

21 plain silt dwarf shrubland, 20, “25

22 plain sandy dwarf shrubland, 30, ca 40

23 plain sandy dwarf shrubland, 10, ca 40

24 plain sandy dwarf shrubland, 25, ca 40

25 plain shale grassy dwarf shrubland, 25, ca 30
26 plain shale grassy dwarf shrubland, 15, ca 20
27 plain shale grassy dwarf shrubland, 25, ca 40
28 plain sandy dwarf shrubland, 15, ca 20

29 plain silt dwarf shrubland, 25, ca 20

30 stony plain sandy dwarf shrubland, 20, ca 15
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Table 6.1
Species and percentage frequency of occurrence of birds in shrubland
at Tierberg, ranked in order of most frequently recorded species. The
number of counts on which the species was recorded is given in
parentheses. Species fo  d nesting in the shrubland (not necessarily on
t sects) are in bold type.

Species Frequency
Karoo Chat 96.3 (996)
Spikeheeled Lark 46.8 (484)
Rufouseared Warbler 44.4 (459)
Yellow Canary 28.3 (293)
Longbilled Lark 263 (272)
Tractrac Chat 171 (177)
Whitethroated Canary 14.8 (153)
Karoo Lark 12.1 (125)
= uickbilled Lark 11.9 (123)
Karoo Korhaan 81 (84)
European Swallow 8.0 (83)
Namaqua Sandgrouse 7.5 (78)
Greybacked Finchlark 6.8 (70)
Cape Sparrow 6.0 (62)
Fiscal Shrike 53 (55)
Greybacked Cisticola 52 (549)
Plainbacked Pipit 3.7 (38)
Black Crow 29 (30)
Karoo Eremomela 2.8 (29)
Doublebanded Courser 26 (27)
Ludwig’s Bustard 2.5 (26)
Blackheaded Canary : 20 (21
Blackeared Finchlark 16 (17)
Rock Martin 13 (13)
Cape Bunting 13 (13)
Kori Bustard 12 (12)
Alpine Swift 12 (12)
Larklike Bunting 12 (12)
Cape Penduline Tit 1.0 (10)
European Swift 09 (9)
Greater Striped Swallow 09 9
Bokmakierie 09 (9
Cape Turtle Dove 08 (8)
Redcapped Lark 08 (8)
Pale Chanting Goshawk 07 (7)
Whiterumped Swift 07 (M)
Grassveld Pipit 07 (7
Malachite Sunbird 0.7 (7)
Common Quail 0.6 (6)
South African Shelduck 04 4
Black Harrier 04 (4)
Rock Pigeon 04 4

Capped Wheatear 04 4
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Chapter 7
The effects of domestic livestock on the avifauna and the state of
1 1gelands in the Karoo

Part 1: The effects fheavy grazing on species richness and
abundance of birds

Introduction

Although ecologists have ex] :ssed concern about the apparent progressive loss of
secondary productivity and species richness of the biota of arid and semi-arid
rangelands in southern Africa over the past century (reviewed by Milton et al., 1994),
shifts in the abundance of plant species other than those palatable to domestic livestock,
or losses of native animals as a result of grazing has received less attention. Although
no specific study in the Ka > has demonstrated that heavy grazing by domestic
livestock has led to the extinction of animal species and the loss of species richness from
an area, several studies have  >wn that changes in habitat diversity caused by grazing
can affect some animal species (Milton & Dean, 1992, 1993; Milton et al., 1994; Dean et
al., in press a, b; Dean, Milton & du Plessis, in press c).

Karoo rangelands lack stability but are apparently strongly resistant (see Pimm,
1986). It has been suggested ¢ :where that changes in the vegetation and soil of )
rangelands proceeds in measurable stages, with shifts in the relative abundance of plants
(Milton et al., 1994; Milton & Hoffman, 1994). Rangelands that have shifted through
transitions to new states may not return to their original state even when rested for
decades (Westoby et al, 19¢ O’Connor, 1991; Milton et al., 1994). Problems in
protecting biodiversity, especi y avian diversity, in the arid parts of South Africa have
recently received attention (Siegfried, 1989; Hilton-Taylor & le Roux, 1989) and it is of
interest to examine which av | species groups are affected by changes in rangeland
condition. Preliminary findin; suggest that, with heavy grazing, changes in the relative
abundance of some species with may lead to cascade effects and the disruption of seed
dispersal and other mutualistic relationships (Dean et al., in press b).

There are few published studies on the effects of vegetation change on the
diversity and relative abundance of animal communities in semi-arid and arid areas in
South Africa (Novellie et al., 1988). Avian species richness and density throughout the
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Figure 7.3. Numbers  insectivorous birds recorded at sites between
Tierberg and Rietbron.

250 | 9 ' %
I Gr vores

@ 200 . .
© . ]
(2] L ] p
2 1s0f a
n : a -
5 [
E') 1 L] i .
3 oof i ]
E - - N
=z | : : :
50t H .

. I
L4
=L
I i
Light Moderate Heavy
Grazing pressure

Figure 7.4. Numbers of granivorous birds recorded at sites between
Tierberg and Rietbron.
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Atriplex lindleyi and Chenopodium spp., are important in the food economy of small
nomadic granivores. If this is the case, heavily grazed ran  inds, or road that
have been invaded by alien plants are  bably optimal for. *~ g | itat small

nomadic grani s, although such habitats may of very little in the way of 1 s
for these species.



























173

For the seven bird species for which there are >5 records of plant species, individual
preferences for particular plant 1aracteristics are stronger than the overall preferences.
However, only in Greybacked ( ticola was there a statistically significant preference for
spinescent plants (Kruskal-We 5 test statistic = 11.82, p <0.001). Mean preference
indices for bird species nesting in plants with particular characteristics are given in
Table 7.7. Preferences for ii vidual plant species as nest sites by individual bird
species are given in Table 7.8. The only species for which there is a large sample of
data, Karoo Chat, used 10 dif ent plant species, but had a marked preference for
Pteronia pallens, a toxic species that was also used by 10 other bird species, but is not
caten by antelope or sheep. ! ‘onia pallens sheltered or supported 41.2% (47) of all
nests, followed by Galenia fruticosa, a palatable species eaten by antelope and sheep
(Table 7.3).

Table 7.7
Average preferences by birds for nest sites in or under plants with particular
characteristics. Only bird species for which there are >5 data points are included.

Average preference for plants it are:

Species Spiny - Toxic Distasteful Palatable
Longbilled Lark 0.35 1.36 0 0.21
Spikeheeled Lark 0.59 0.28 0.18 022
Tractrac Chat 0 0.68 0 0.39
Karoo Chat 0 2,05 0.53 0.48
Greybacked Cisticola*  7.17 0.03 0 0.02
Rufouseared Warbler* 1.22 1.23 0 022
Yellow Canary* 0 2.55 0 1.03

* Shrub-nesting species

Table 7.8
Plant species that are preferred as nest sites by bird species (for which
there are >5 data points)

Species Plant species Preference
Longbilled Lark Pteronia pallens 5.44
Spikeheeled Lark Galenia fruticosa 6.89
Tractrac Chat Galenia fruticosa 5.51
Karoo Chat Pteronia pallens 722
Greybacked Cisticola*  Stipagrostis namaquensis  55.63
Rufouseared Warbler*  Berkheya spinosa 8.51
Yellow Canary* Rhigozum obovatum 21.14

* Shrub-nesting species
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Figure 7.14. Recommended stocking rates in LSUs
for the Karoo (data from Resource " inservation
Section, D irtment of Agriculture).
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These differential grazing effects have implications for the avifauna. There is
very little empirical evidence to show that the bird assemblages of the more severely
transformed areas have changed, but anecdotal evidence suggests that there has been
shifts in the species richness . bird assemblages in bottomlands (CJ. Vernon, pers.
comm.). This is supported by the only two cases for which there are data; the loss of the
Wattled Crane and the Bald Ibis from the eastern Nama-Karoo as a result of draining
and ploughing of wetlands and changes in the burning and grazing regime of
bottomlands (Siegfried, 1966;1 mnry, 1985; Brooke & Vernon, 1988).

Aridification of the Karoo
One of the symptoms of "ec sstem rundown" may be manifested by a fall in the
watertable that is not related to changes in rainfall amount. Data presented in Dean &
Macdonald (1994) show that the number of stock water points increased over the period
1910-1960 in most Karoo districts. In selected examples, the increase in the number of
stock water points was negatively correlated with stocking rates (Dean & Macdonald,
1994). Since most of these sto  water points are supplied from boreholes, I infer from
these data that supplies of underground water are becoming more difficult to obtain.
The depletion of undergrow water may be at two levels; firstly, water is being
removed from underground st. .ge at a rate faster than it can be recharged (Hodgson,
1986), and secondly, poor infiltration, salinization, soil compaction and accelerated
runoff is preventing water fror  ercolating underground (Gorgens & Hughes, 1986).
There are no empirical data on the effects that a lowering of the watertable in
the Karoo might have had on { . birds, and there is very little data on the effects that-a
drop in the watertable might have had on ecosystem functioning in the Karoo.
Lowering of the watertable a cause the mortality of deep-rooted woody plants
(Macdonald, 1989). The available evidence suggests that the Karoo is now "drier" than
it v i.e. that ofall is now less effective, and =~ °° ° slated to chan; in
rainfall amount (Vogel, 1988a, 1988b). If this is indeed the case, ecosystem processes
may have been disrupted or damaged, with the possibility that the entire Karoo has

shifted to a new, more arid state.
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Chapter 8
The protection of avian diversity in the Karoo

Introduction

The avifauna of the Karoo is not, in general, rare or threatened, and it has been said
that it is not in need of special protection. To paraphrase Graber & Graber (1976) in
reply to the question of why be concerned with the loss of populations of widely
distributed birds from threatened habitats, there are at least two important reasons why
all Karoo birds should be protected. One is that threats to the avifauna of the Karoo
are not unique and are also present, often at a higher intensity, elsewhere in southern
Africa. Secondly, the conservation of species should comprise the protection of the
genetic breadth of the entire population. The avifauna of the Karoo may include,
among species that are widespre in the region and elsewhere, particular genotypes or
cryptic genera (Siegfried & Broo . 1994) that are present only in Karoo populations.

The objectives of this chapter are to identify parts of the Succulent Karoo and
the Nama-Karoo that should, on  : basis of their richness of particular species or other
attributes, be further examined to investigate their potential as protected areas.
Although conservation biologists curréntly recommend the protection of species-rich
areas as both cost-effective and  icient in preserving biological diversity (Scott et al.,
1987), this approach may not be successful in protecting the rarer endemics in the
Karoo, many of which tend to occur in unique habitat in the less (avian) species rich
western and northwestern Karoo (Chapter 3). In many cases, areas rich in a particular
endemic or rare species are also rich in other species, but not necessa ~  so.

I have selected three groups of species in the Karoo as priorities for protection.
These groups are the Karoo end¢ ics, particularly those species that are fairly narrowly
distributed, the nomads because :y form a uniquely large component of the avifauna
in the arid Karoo, and the larks (Alaudidae). The larks should form part of the focal
conservation priority species assemblage because of their uniquely high species richness
and relative abundance in the Nama-Karoo. Most larks are common and widespread in
the Karoo sensu lato, and do not appear to be in need of special protection. However,
some lark species have a number of well-differentiated subspecies occurring in different
parts of the Karoo, and this genetic diversity should be protected. Most of the species in
the groups given above are common or widespread in the Karoo, but may be

inadequately protected under the esent protected area system (Siegfried, 1992).
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Birds in protected areas

Checklists of birds recorded in protected areas were obtained from the relevant
conservation authorities. Checklists are not available for some of the smaller protected
areas, and in these cases I have s  assumed that all the species recorded in the quarter-
degree squares in which the pr :cted areas are situated also occur in the protected

arca.

Land values database
I compiled a database containing the selling prices of farms in the Karoo. This
information was taken from the small advertisements in issues of the Landbouweekblad
for 1994 only, and included such details as locality, mean annual precipitation for the
area, the size of the farm, v ther or not electricity was supplied by ESCOM
(Electricity Supply Commission) and whether or not there were irrigated lands or
dryland croplands.

Gross margins for various small stock were computed using an equation
SSUs)

relative to rainfall. One SSU was assumed to be equal to one Merino sheep. Data on

presented by van den Berg (1983) for grazing capacity (in small stock units

gross margins for various sm  stock were obtained from the Department of
Agriculture, and converted to Rands per SSU per mm of rainfall, and then fitted to the
curve given by van den Berg. Using the conversion table presented in Dean &
Macdonald (1994), these curves were adjusted for each of the small stock types.

The identification of potential protected areas

There are several possible methods of identifying areas that could be investigated for
potential protected sites. The m 10d used here was to identify the particular quarter-
degree squares in which the highest priority species was relatively abundant, and then to
add squares to include the next | Hrity species and so on. A y list was d up
by ranking all Karoo endemic ¢ cies according to their relative rarity. Rarity was
assumed on the basis of the number of squares in which the species had been recorded,
and the reporting rate (Chapter 3, Figure 3.5).

The database that I use¢ as the main bird database described in Chapter 3. I
merged this database with the pr :cted areas and land-use databases, and removed all
quarter-degree squares in which there are statutory protected areas greater than 10
km?, and all squares in which there are extensive irrigated croplands, extensive old
croplands or particularly degrade rangelands. Squares in which there is underground
mining were not taken out of the dataset because such mines usually occupy a small part
of the surface area of a QDS and may be quite compatible with the protection of the
avifauna.

The misidentification of rare species is a potential problem. The probability of

bird species misidentifications is  :cies-dependent and low in most cases, and is most
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al., 1992). Both the Rufousna d Lark and the Chestnutbacked Finchlark occur in
marginal habitats in the Karoo, and neither would be as adequately protected in the
Karoo as in other ecosystems. 1 vertheless, protected areas in suitable habitats in the

southeastern or northeastern Na  1-Karoo could include one or both of these species.

Table 83
Larks (Alaudidae) considered to be priorities for protection in the Succulent and Nama-
Karoo. The number (and perci  age of the total) of quarter-degree squares in which
each species has been recorded  each biome is given. Southern African endemics are

marked *,
Frequency in

Species Succulent Karoo Nama-Karoo
Melodious Lark* 0 25 (49)
Rufousnaped Lark 0 34 (6.6)
Clapper Lark* 73 (44.8) 247 (48.1)
Fawncoloured Lark 0 145 (28.3)
Sabota Lark* - 17(104) 289 (56.3)
Longbilled Lark* 120 (73.6) 393 (76.6)
Spikeheeled Lark* 122 (74.8) 485 (94.5)
Chestnutbacked Finchlark 0 25(4.9)

The distribution of existing protected areas in the Succulent and Nama-Karoo
There are 26 permanently protected areas (state and semi-state owned "nature
reserves”) in the Nama-Karoo, covering about 2217 km? (0.5% of the biome) and 16
permanently protected areas in the Succulent Karoo, covering about 1144 km?2 (1.2% of
the biome) (Appendix 5, Table 8.4). These protected areas vary in size from 0.02 to 824
km? in the Nama-Karoo and frc 0.1 to 340 km? in the Succulent Karoo. Average
pro ted area size in the two bic s is similar: 85.2 + 166.49 km? in the Nama-Karoo,
and 71.5 *+ 99.74 km? in the Succulent Karoo. The total protected area given for the
Succulent Karoo does not include the Richtersveld National Park (1624 km2), which is
the largest protected area in the biome, but is fairly atypical in geology and vegetation
(Werger, 1985) and in that it inclv s a pastoralist community and domestic livestock.

The smaller protected areas, particularly those below 10 km?, and particularly
those in the more arid parts of the Nama-Karoo, are probably ineffective at protecting
all but small populations of small (<20 g) resident species of birds. Very small
protected areas (<1 km?) in the Karoo that are surrounded by totally transformed
habitats probably have no function as protected areas for birds. Six of the protected
areas in the Succulent Karoo, a1 12 of the protected areas in the Nama-Karoo are
below 10 km2, and in both biomes are several protected areas that are <1 km? in area
(Table 8.4).
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No protected area >10 square km
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Figure 8.5. Quarter-degree squares where there
is no statutory protected area larger than 10
km2 in yellow. Quarterdegree squares where
the reporting rate of nomadic species above 20%
are outlined in black.





















Any protected area must be large enough to protect a minimum viable population of all
resident species throughout all ‘population and environmental fluctuations.
Theoretically, the calculation of 2 size of any protected area should be simple. But
there is no "magic number" to indicate the size of the minimum viable population that is
universally applicable to all species (Gilpin & Soulé, 1986), so there is no equation that
can be applied to calculatinga m mum sized protected area.

In ecosystems such as Succulent and Nama-Karoo, where there is both
spatial and temporal heterogeneity in bird habitats, "larger” protected areas may be
more effective than "smaller" prc :ted areas in sustaining avian diversity, but this does
not answer the question of what size a "larger” protected area should be. The size of
any protected area should be calculated both on the mean density of birds and on the
above-ground, and below-ground primary production potential of the area. Primary
productivity is related to rainfall (Rutherford, 1980), and nutrient status of soils (Bell,
1982). The minimum size of protected areas should therefore be calculated according
to the mean annual rainfall and coefficient of variation of the rainfall, and nutrient
status and texture of soils. This .plies that protected areas on sandy soils in the arid
Karoo (mean annual rainfall <250 mm) should be larger than protected areas in the
semi-arid Karoo if the objéctives are to protect similar numbers of birds, and larger still
if the objective is to protect similar numbers of species (Figures 8.8 and 8.9).

However, the relationship between primary production and the density of birds
calculated using average density  d average primary production data for the Karoo is
meaningless. Instead, a range of criteria (density of particular bird species, general
condition of the vegetation and soils, and past land-use, for example) should be used to
select protected areas. Primary production, secondary production and density of birds
are likely to vary according to environmental conditions. Furthermore, different types
of shrubland habitats and high-resource patches within fairly homogeneous landscapes
w " p blyy, = 7 ¢ rp T Tity) - 77 of bi
(Chapters 4, 5 and 6). Densities of birds in shrublands in the Succulent and Nama-
Karoo vary from 70 to 350 birds/km2, and in arid grasslands in the Nama-Karoo
densities vary from <100 to 500 | ds/km? (Chapter 3). These numbers, however, are
for all species combined. The density of individual species is usually considerably less.
Data presented in Chapter 6 and in Appendix 4 show that the density of individual
species varies both between species (of similar biomass) and between areas in the
Karoo. .

In the absence of any "hard" data on minimum population sizes for birds in the
Karoo, and for the purposes of t  study, I have set the minimum sized population of
any species at 500 individuals (following Siegfried, 1992, but Lawton, cited in Dhondt &
Matthysen (1993), suggests that animals of 100 g or less need a population size of 5000
or more individuals in order to persist). Thus the area, in km?, required to protect a

population of 500 Karoo Chats in the southern Nama-Karoo is 500/average density per
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was good, whether the farm included attractive or unusual landscape features, what the
price was and whether the area would attract ecotourists. All these steps could be built
into an expert systems model, but most of the data to build the model would still have to
be collected in the field.

For dryland nomadic sp es the selection process would be the same from step
two onwards, but step one woul¢ e replaced by a series of smaller steps. The first step
for nomadic species would be to select those quarter-degree squares where the
reporting rate of the priority species is high, and where the rainfall is mainly in autumn
and has a high coefficient of var ion. In the field, select areas where the landscape is
relatively flat, and identify places where there is a good cover of annual forbs, and
annual and perennial desert grasses. From this point, the selection process would be
the same as the process for area: r Karoo endemics.

It is important that potential protected areas are carefully and thoroughly
studied before they are purchased. The objectives for protected arcas should be not
only to protect the priority bird species, but also to protect the maximum amount of
biodiversity to be found in the area. Other objectives for any protected area in the
Karoo are ecotourism (see belc ' and long-term research. There is a real need for
long-term research sites and pr¢ :ts in the southwestern arid zone of southern Africa
(Dean et al., in press d). A protected area could easily fill the dual roles of protecting
the avifauna and providing a secure site for long-term research projects investigating,

inter alia, the effects of weather ; terns on processes and population dynamics of birds.

Economic analysis
A critical component of any proposal to protect parts of the landscape is the cost of the
land, and the loss to the local community and the country as a whole if the land is taken
out of agricultural production.

"~ es in the Karoo are variable, and donot app tobee ~ :lyr ed
to carrying capacity or potential :ome. The carrying capacity of Karoo rangelands is
related to rainfall (Vorster, 198 In order to generate the same amount of income
from small livestock on a farm, regardless of locality in the Karoo, there must be an
increase in farm size with decreasing rainfall (Figure 8.11). This relationship is
significant (y = 14.65x119 12 = 029, p <0.001) and shows that farm sizes are
disproportionately larger in the 1 e arid parts of the Karoo. The relationship between
carrying capacity and rainfall is not linear (van den Berg, 1983). Rainfall is more
variable and the probability of "disastrous” drought higher in the arid parts of the Karoo
(Zucchini et al., 1992). Carrying capacity thus tends to be disproportionately less in

more arid parts of the Karoo.
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Figure 8.12. The rela aship between the selling price of farms in the
Karoo and rainfall.

croplands. availability of ESCOM electricity and non-irrigated ploughed lands on
the farm also influenced the fit of the regression line, but not to any significant extent. .

The best value for money, for a protected area in the Karoo, is to buy as large a
farm as possible, without irrige  d croplands, drylands, or ESCOM electricity.

The cost to the local community and to the country in terms of agricultural
pro’ if area of farm land is taken out of production, is more difficult to
calculate. The amount of money generated by ranching small domestic livestock in the
Karoo is highly variable and « )endent not only on local markets, but also on world
markets. Average gross margins per ha per year for four breeds of domestic livestock
commonly ranched in the Kar  are shown in Figure 8.13. The curves have been fitted
using the regression equation; en by van den Berg (1983) for the relationship between
grazing capacity and rainfall. Angora goats generate most return at present. The
graphs, however, must be interpreted with caution. The fitted curves are for livestock at
the recommended Department of Agriculture carrying capacity, and many farmers
actually stock above carrying . )acity in arid areas in the Karoo. None of the livestock
types shown in Figure 8.12 ¢z  be ranched across the entire Karoo because of aridity,

uitable vege “otl  factors. Thus, Merino sheep (for fine wool) can be
ranched in the Karoo only wh : the vegetation is in relatively good condition. Dorper
sheep (for mutton) are less successful at higher rainfall and probably do best in arid
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reserves would preserve the same number of species. For the smaller organisms, this
debate is probably irrelevant (Frz 1lin, 1993). In the context of protected areas in the
Karoo, where the density of birds is low and the primary and secondary production of
habitats variable, large areas wou  intuitively appear to be more effective at preserving
populations of certain species than small areas, simply because they contain more
temporally asynchronous patches d more individual birds (Chapters 5 and 6). Large
areas would also contain more of the elements with which the birds evolved, such as
predators, and small digging mammals, that may be important in creating small-scale
disturbances in which birds forage. Although some processes in the Karoo may have
been disrupted by the virtual exti  ion of the large mammals in the region, protecting
large areas may ensure that other processes are maintained. The Nama-Karoo, and the
more arid parts of the Succulent roo, are two regions of southern Africa where it is
still possible to acquire large tracts of land without large initial expenditure, and without
a significant reduction in the local production of domestic livestock.

It must be accepted that for some species protected areas in the Karoo are
never going to be large enough. For these species, and for many others, the area
between protected areas, or the "unreserved matrix" (Franklin, 1993) will be critical.
Many species of birds could sur e, and indeed have survived, outside of protected
areas in the Karoo. Although the unprotected matrix is almost entirely occupied by
domestic livestock, and has been severely overgrazed in parts (Acocks, 1964; Leistner,
1979; Roux & Vorster, 1983; Werger, 1985; Dean et al., 1991), it will always be
important to the avifauna of the Succulent and Nama-Karoo ecosystems. Directed,
long-term research on the interactions between domestic livestock and vegetation and
the effects of herbivory on native animals, including birds, in rangelands of the
unprotected matrix is essential. I le is known of ecosystem processes at the landscape
level, or indeed at any level, in 2 Karoo. Comparative studies between protected
areas and the rangelands of the protected matrix should also be done, if only to be
able to put the management of protected areas on a sound basis. It would be an added
bonus to be able to use knowledge of the ecosystem gained from research in protected
areas to evaluate livestock mz gement systems and to improve the secondary
production of the Karoo, while  the same time protecting a rich and well-adapted

avifauna.
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Appendix 1(a) continued

Species

Black Crow Corvus capensis

Pied Crow Corvus albus

Whitenecked Raven Corvus albicollis
Southern Grey Tit Parus afer

Ashy Tit Parus cinerascens

Cape Penduline Tit Anthoscopus n itus
Cape Bulbul Pycnonotus capensis

Redeyed Bulbul Pycnonotus nigricans

Sombre Bulbul Andropadus importi s

Olive Thrushes Turdus olivaceus &  smithi®
Cape Rock Thrush Monticola rupestris

Sen © 1Rock Thrush Monticolae  -ator
Shorttoed Rock Thrush Monticola  ipes
Mountain Chat Oenanthe monticola

Capped Wheatear Oenanthe pileata

Familiar Chat Cercomela familiaris

Tractrac Chat Cercomela tractrac
Sicklewinged Chat Cercomela sinuata

Karoo Chat Cercomela schlegelii

Anteating Chat Myrmecocichla forn ivora
Stonechat Saxicola torquata

Cape Robin Cossypha caffra

Karoo Robin Erythropygia coryphoeus
Kalahari Robin Erythropygia paena
Titbabbler Parisoma subcaeruleum

Layard’s Titbabbler Parisoma layar.

African Marsh Warbler Acrocephalus baeticatus
Cape Reed Warbler Acrocephalus ¢  ilirostris
African Sedge Warbler Bradypterus  boecala
Willow Warbler Phylloscopus trochilus
Barthroated Apalis Apalis thoracica
Longbilled Crombec Sylvietta rufesc s

Yellowbell Eremomela Eremom  icteropygialis

Karoo Eremomela Eremomela greg

Cinnamonbrstd Warbler Euryptila subcinnamomea

Grassbird Sphenoeacus afer

Fantailed Cisticola Cisticola juncidis
Desert Cisticola Cisticola aridulus

Cloud Cisticola Cisticola textrix
Greybacked Cisticola Cisticola subr  capillus
Levaillant’s Cisticola Cisticola tinnic
Neddicky Cisticola fulvicapillus
Blackchested Prinia Prinia flavicans
Spotted Prinia Prinia maculosa
Namaqua Warbler Phragmacia substriata
Rufouseared Warbler Malcorus pectoralis
Spotted Flycatcher Muscicapa striata
Dusky Flycatcher Muscicapa adusta

Frequency

Succulent Karoo

Nama-Karoo

67.5 (110)
89.6 (146)
448 (73)
81.0 (132)
43 (7)
56.4 (92)
63.8 (104)
28.2 (46)
172 (28)
57.7 (94)
28.8 (47)
7.4 (12)
12(2)
89.6 (146)
63.2 (103)
96.9 (158)
46.6 (76)
472 (77)
96.9 (158)
69.9 (114)
51.5 (84)
65.6 (107)
95.1 (155)
12(2)
59.5 (97)
68.1 (111)
38.7 (63)
37.4 (61)
20.9 (34)
129 (21)
28.2 (46)
742 (121)
51.5 (84)
38.7 (63)
17.2 (28)
172 (28)
29.4 (48)
0.0 (0)
9.2 (15)
92.6 (151)
35.6 (58)
25.2 (41)
6.7 (11)
97.5 (159)
663 (108)
83.4 (136)
19.6 (32)
12.3 (20)

30.2 (155)
63.0 (323)
29.8 (153)
44.4 (228)
23.8 (122)
419 (215)
72 (37)

69.4 (356)
7.4 (38)

51.3 (263)
11.7 (60)

47 (24)

14.4 (74)

87.1 (447)
54.6 (280)
96.7 (496)
52.6 (270)
55.4 (284)
74.7 (383)
95.3 (489)
39.2 (201)
53.6 (275)
86.2 (442)
22,6 (116)
74.7 (383)
41.5 (213)
32.0 (164)
33.1 (170)
4.7 (24)

16.0 (82)

13.1 (67)

61.8 (317)
85.2 (437)
25.7 (132)
7.6 (39)

23(12)

26.1 (134)
316 (162)
123 (63)

69.0 (354)
38.4 (197)
29.6 (152)
59.5 (305)
64.3 (330)
39.4 (202)
95.1 (488)
21.6 (111)
3.1 (16)
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Appendix 1(b) continued

Frequency
Species Succulent Karoo  Nama-Karoo
Striped Kingfisher Halcyon chelicuti 0.6 (1) 1.0 (5)
Whitefronted Bee-eater Merops bi  ckoides 0.0 (0) 18 (9)
Lilacbreasted Roller Coracias cauc 1 0.0 (0) 35(18)
Grey Hornbill Tockus nasutus 0.0 (0) 1.6 (8)
Southern Yellowbilled Hornbill Tockus leucomelas 0.0 (0) 3.1(16)
Crowned Hornbill Tockus alboterminatus 0.0 (0) 27(14)
Blackcollared Barbet Lybius torqu 0.0 (0) 29 (15)
Redfronted Tinker Barbet Pogonit  pusillus 0.0 (0) 3.9 (20)
Crested Barbet Trachyphonus vaill i 0.0 (0) 4.1 (21)
Goldentailed Woodpecker Campethera abingoni 06 (1) 3.7(19)
Knysna Woodpecker Campethera notata 12(2) 1.8 (9)
Redthroated Wryneck Jynx nuficollis 0.0 (0) 25(13)
Shortclawed Lark Certhilauda chuana 0.0 (0) 1.4 (7)
Sand Martin Riparia riparia 18 (3) 23(12)
Black Cuckooshrike Campephagaf a 0.0 (0) 1.6 (8)
Blackheaded Oriole Oriolus larvatus 12(2) 3.1(16)
Southern Black Tit Parus niger 0.0 (0) 3.1(16)
Blackeyed Bulbul Pycnonotus barby i 0.0 (0) 23(12)
Mocking Chat Thamnolaea cinnan.  1eiventris 0.0 (0) 33(17)
Cape Rockjumper Chaetops frenatus 8.0 (13) 04 (2)
Whitebrowed Robin Erythropygia le  ophrys 0.0 (0) 35(18)
Garden Warbler Sylvia borin 0.0 (0) 1.2 (6)
Great Reed Warbler Acrocephalus arundinaceus 0.0 (0) 19 (10)
Victorin’s Warbler Bradypterus vict. i 8.0 (13) 02(1)
Ayres’s Cisticola Cisticola ayresii 0.0 (0) 18 (9)
Wailing Cisticola Cisticola lais 0.0 (0) 33(17)
Tawnyflanked Prinia Prinia subflava 0.0 (0) 1.0 (5)
Yellow Wagtail Motacilla flava 06 (1) 1.0 (5)
Threestreaked Tchagra Tchagra australis 0.0 (0) 27(14)
Olive Bush Shrike Telophorus oliva s 31(5) 1.9 (10)
Collared Sunbird Anthreptes collaris 0.6 (1) 1.0 (5)
Spectacled Weaver Ploceus ocularis 0.0 (0)
Melba Finch Pytilia melba 0.0 (0) 1.9 (10)
Bluebilled Firefinch Lagonosticaru  cata 0.0 (0) 29 (15)
Violeteared Waxbill Uraeginthus gre  itinus 0.0 (0) 3.7(19)
Blackcheeked Waxbill Estrilda erytt  notos 0.0 (0) 41(21)
Shafttailed Whydah Vidua regia 0.0(0) 29(15)
Steelblue Widowfinch Vidua chalyb a 0.0 (0) 12 (6)
Protea Canary Serinus leucopterus 123 (20) 0.0 (0)




Appendix 1(c): Species that have be recorded in less than 5 quarter-degree squares in the

Karoo sensu lato.

Species

Black Egret Egretta ardesiaca
Saddlebilled Stork Ephippiorhynchus  egalensis
Steppe Eagle Aquila nipalensis

Wahlberg’s Eagle #  ila wahlbergi

Longcrested Eagle Lopha s occipitalis

Brown Snake Eagle Circaetus cinereus

Little Banded Goshawk Accipiter badius
Montagu’s Harrier Circus pygargus

Pallid Harrier Circus macrourus

Natal Francolin Francolinus natalensis
Mongolian Plover Charadrius mongolus

Caspian Plover Charadrius asiaticus

Green Sandpiper Tringa ochropus

Blacktailed Godwit Limosa limosa

Grass Owl Tyto capensis

Bluechecked Bee-eater Merops persicus

Little Bee-eater Merops pusillus

Monotonous Lark Mirafra passerina
Groundscraper Thrush Turdus litsitsirupa
Icterine Warbler Hippolais icterina

Olivetree Warbler  npolais olivetorum
European Marsh Warbler Acrocephalus palustris
European Sedge Warbler Acrocephalus schoenobaenus
Rattling Cisticola Cisticola chiniana

Lazy Cisticola Cisticola aberrans

Indian Myna Acridotheres tristris

Burchell’s Starling Lamprotornis australis

Marico Sunbird Nectarinia mariquensis

Blue Waxbill Uraeginthus angolensis

Paradise Whydah Vidua paradisaea

Frequency

0.1 (1)
03(2)
0.1 (1)
04 (3)
0.1 (1)
0.4 (3)
0.1 (1)
03 (2)
0.4 (3)
04 (3)
03 (2)
0.6 (4)
0.1 (1)
0.1 (1)
0.1 (1)
0.1 (1)
0.4 (3)
0.1 (1)
0.6 (4)
0.4 (3)
0.1 (1)
0.4 (3)
0.1 (1)
0.1 (1)
0.6 (4)
03(2)
03 (2)
04 (3)
0.6 (4)
0.1 (1)
















Appendix 2, continued.

Species

Blacksmith Plover
Common Sandpiper
Wood Sandpiper
Marsh Sandpiper
Greenshank

Curlew Sandpiper
Little Stint
Sanderling

Ruff

Ethiopian Snipe
Avocet

Blackwinged Stilt
Spotted Dikkop
Water Dikkop
Burchell’s Courser
Doublebanded Courser
Greyheaded Gull
Whiskered Tern

Whi ©_ [T
Namaqua Sandgrouse
Burchell’s Sandgrouse
Rock Pigeon
Redeyed Dove

Cape Turtle Dove
Laughing Dove
Namaqua Dove
Redchested Cuckoo
Great Spotted Cuckoo
Jacobin Cuckoo
Klaas Cuckoo
Diederik Cuckoo
Barn Owl

Cape Eaole Qwl
Spottec —ugle . v
Fierynecked Nightjar

Rufouscheeked Nightjar

Freckled Nightjar
European Swift
Black Swift
Bradfield’s Swift
Whiterumped Swift
Horus Swift

Little Swift

Alpine Swift
Speckled Mousebird

Whitebacked Mousebird

Redfaced Mousebird
Pied Kingfisher

insect
[uatic
juatic
aquatic
[uatic
juatic
[uatic
aquatic
eds
[uatic
[uatic
aquatic
insect
insect
insect
insect
mixed
aquatic
aquatic
seeds
eds
eds
eds
eds
seeds
seeds
insect
insect
insect
insect
insect
raptor
raptor
raptor
insect
insect -
insect .
insect
insect
insect
insect
insect
insect
insect
uit
fruit
uit
Juatic

2n

IS Habitat Mass
resident aquatic 158
P-migrant aquatic 44
P-migrant aquatic 60
P-migrant aquatic 75
P-migrant aquatic 220
P-migrant aquatic 65
P-migrant aquatic 25
P-migrant aquatic 25
P-migrant aquatic 160
resident aquatic 109
nomad aquatic 318
nomad aquatic 170
resident grassland 450
resident aquatic 300
local nomad grassland 75
local nomad Karoo 90
local nomad aquatic 280
nomad aquatic 70
P-migrant aquatic 56
nomad Karoo 176
nomad savanna 170
resident wide 350
resident wide 250
resident wide 152
resident wide 101
local nomad savanna 40
Af-migrant forest 70
Af-migrant savanna 90
Af-migrant savanna 80
resident savanna 38
Af-migrant savanna 34
resident savanna 334
resident Karoo 1115
resident wide 696
Af-migrant wide 54
Af-migrant savanna 52
resident savanna 80
P-migrant wide 43
Af-migrant wide 43
resident Karoo 48
Af-migrant wide 25
Af-migrant wide 26
local nomad wide 26
Af-migrant wide 77
resident forest 55
resident Karoo 41
resident savanna 60
resident aquatic 81
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Appendix 2, continued.

Species Food Status Habitat Mass
Ashy Tit it resident savanna 20
Cape Penduline Tit it resident Karoo 8

Cape Bulbul It resident Fynbos 39
Redeyed Bulbul fruit resident Karoo 31
Sombre Bulbul 1 ed resident forest 33
Olive Thrush 1 ed resident forest 78
Cape Rock Thrush insect resident Karoo 61
Sentinel Rock Thrush insect local nomad Karoo 55
Shorttoed Rock Thrush ot resident Karoo 55
Mountain Chat ot resident Karoo 32
Capped Wheatear insect local nomad Karoo 32
Familiar Chat i o« resident Karoo 22
Tractrac Chat i o« resident Karoo 22
Sicklewinged Chat it resident Karoo 20
Karoo Chat 1 ed resident Karoo 30
Anteating Chat it local nomad  Karoo 42
Stonechat i ot resident Fynbos 15
Cape Robin insect resident forest 28
Karoo Robin i ot resident Karoo 20
Kalahari Robin i ot resident savanna 20
Titbabbler 1 ed resident savanna 15
Layard’s Titbabbler 1 ed resident Karoo 15
African Marsh Warbler it Af-migrant aquatic 10
Cape Reed Warbler i ot resident aquatic 19
African Sedge Warbler insect resident aquatic 14
Willow Warbler i ct P-migrant savanna 9

Barthroated Apalis i« resident forest 11
Longpbilled Crombec i et resident savanna 12
Yellowbellied Eremomela ioct resident savanna 8

Karoo Eremomela it resident Karoo 10
Cinnamonbreasted Warbler i et resident Karoo 10
Grassbird i ot resident grassland 30
Fantailed Cisticola insect resident s" 1 9

1 ert Cisticola ident _ ssland 9

Cloud Cisticola resident grassland 10
Greybacked Cisticola resident Karoo 11
Levaillant’s Cisticola resident aquatic 1
Neddicky resident savanna 9

Blackchested Prinia resident savanna 9

Spotted Prinia insect resident Karoo 9

Namaqua Warbler ot resident Karoo 11
Rufouseared Warbler ot resident Karoo 10
Spotted Flycatcher insect resident wide 15
Dusky Flycatcher insect resident forest 12
Marico Flycatcher ot resident savanna 24
Chat Flycatcher b ot local nomad Karoo 37
Fiscal Flycatcher ot resident Karoo 26
Cape Batis insect resident forest 12
Chinspot Batis i et resident savanna 12
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Species sod Status Habitat Mass
Swee Waxbill reds resident forest 7

Quail Finch reds resident grassland 1
Redheaded Finch eds local nomad savanna 23
Pintailed Whydah reds resident ~ grassland 15
Yelloweyed Canary seeds local nomad savanna 13
Blackthroated Canary seds local nomad Karoo 11
Cape Canary seds resident Fynbos 15
Cape Siskin ieds local nomad Fynbos 12
Blackheaded Canary ieds nomad Karoo 12
Bully Canary seeds local nomad forest 29
Yellow Canary seeds local nomad  Karoo 17
Whitethroated Canary seeds localnomad  Karoo 27
Streakyheaded Canary ixed localnomad  savanna 22
Goldenbreasted Bunting ixed local nomad savanna 20
Cape Bunting eds local nomad Karoo 21
Rock Bunting seeds local nomad Karoo 15
Larklike Bunting ieds nomad Karoo 15
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Capped Wheatear Southern Boubou
Karoo Chat Southern Tchagra
Stonechat Bokmakierie
Cape Robin European Starling
Karoo Robin Pied Starling
Layard’s Titbabbler Redwinged Starling
African Marsh Warbler Palewinged Starling
Cape Reed Warbler Cape Sugarbird
African Sedge Warbler Malachite Sunbird
Barthroated Apalis Orangebreasted Sunbird
Longbilled Crombec Lesser D/collrd Sunbird
Karoo Eremomela Cape Weaver
Grassbird Red Bishop
Fantailed Cisticola Yellowrumped Widow
Greybacked Cisticola Common Waxbill
Spotted Prinia Cape Canary
Namaqua Warbler Cape Siskin
Dusky Flycatcher Blackheaded Canary
Fiscal Flycatcher Bully Canary
Cape Batis Yellow Canary
Pririt Batis Whitethroated Canary
Fairy Flycatcher Protea Canary
Paradise Flycatcher Streakyheaded Canary
Cape Wagtail Cape Bunting
Longbilled Pipit
b. Nama-Karoo
Goliath Heron Doublebanded Courser
White Stork Cape Turtle Dove
Hadeda Ibis Laughing Dove
Greater Flamingo Namaqua Dove
Redbilled Teal Diederik Cuckoo

T Tot T T T
Tawny Eagle Rufouscneekea Nightjar
Steppe Buzzard Little Swift
Gabar Goshawk Redfaced Mousebird
Greater Kestrel Swallowtailed Bee-cater
Lesser Kestrel Scimitarbilled Woodhoopoe
Pygmy Falcon Pied Barbet
Helmeted Guineafowl Lesser Honeyguide
Blue Crane Clapper Lark
Kori Bustard Fawncoloured Lark
Blue Korhaan Sabota Lark
Karoo Korhaan Longbilled Lark
Black Korhaan Spikeheeled Lark
Kittlitz’s Plover Pinkbilled Lark
Crowned Plover Sclater’s Lark
Little Stint Stark’s Lark
Blackwinged Stilt Greybacked Finchlark
Burchell’s Courser Blackeared Finchlark
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Appendix 4: Species, over 1 biomass, metabolised energy and estimated
food intake for birds in karroid shrublands

Mean weights for each species are given in Appendix 2, and specific names are given in
Appendix 1, :

Tierberg, Prince Albert

Bioma: Density Metab. energy  Food intake

Species (g/km*) (birds/km?)  (kJ/day/km?) (g/day/km?)
South African Shelduck  75.00 0.06 1247.27 121.09
Pale Chanting Goshawk  60.00 0.08 89031 5495
Common Quail 8.00 0.08 235.50 16.82
Kori Bustard 740.00 0.12 6287.86 449.13
Ludwig’s Bustard 1950.00 039 3114.01 22242
Karoo Korhaan 2038.50 1.51 1312.26 93.73
Doublebanded Courser  26.10 0.29 219.68 12.20
Namaqua Sandgrouse ~ 355.52 2.02 342,01 18.58
Rock Pigeon 28.00 0.08 53838 29.25
Cape Turtle Dove 15.20 0.10 31047 16.87
European Swift 472 1.04 134.92 7.49
Black Swift 5.59 0.13 134.92 7.49
Whiterumped Swift 275 0.11 9433 5.24
Alpine Swift 13.86 0.18 198.19 11.01
Redfaced Mousebird 7.20 0.12 168.10 12.00
Longbilled Lark 168.50 . 337 149.05 10.64
Karoo Lark 43.09 139 108.72 7.76
Spikeheeled Lark 292.95 10.85 99.24 7.08
Redcapped Lark 234 0.09 96.80 5.26
Thickbilled Lark 68.64 1.56 136.99 7.44
Greybacked Finchlark 27.54 1.62 73.13 397
Blackeared Finchlark 12.30 0.82 67.33 3.65
. , - = hpe
Greater Striped Swallow  3.78 0.14 99.24 5.51
Rock Martin 483 0.21 89.28 495
Black Crow 290.00 0.58 681.27 48.66
Cape Penduline Tit 2.08 - 026 4447 247
Tractrac Chat 48.84 222 86.70 481
Karoo Chat 497.10 16.57 10639 7.59
Karoo Eremomela 6.10 0.61 51.52 2.86
Greybacked Cisticola 6.71 0.61 54.87 3.04
Rufouseared Warbler 63.30 6.33 51.52 2.86
Grassveld Pipit 325 0.13 9433 524
Plainbacked Pipit 11.52 048 91.82 5.10
Fiscal Shrike 22.96 0.56 130.75 7.26
Bokmakierie 8.40 0.12 186.11 1033
Wattled Starling 46.90 0.70 180.80 1291
Redwinged Starling 126.90 0.94 287.09 20.50
Palewinged Starling 10.00 © 010 23550 16.82

Malachite Sunbird 1.28 0.08 70.26 - 341
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Melton Wold, Victoria West, continued.

Biomass Density Metab. energy  Food intake
Specics (g/km?) (birds/km?)  (iJ/day/km?)  (g/day/km?)
Cape Bunting 26.00 123 103.41 5.70
Larklike Bunting 1320.00 8797 5923.18 32653
Totals 32183.00 64458.5 3957.13
Klaarstroom

Biomass Density Metab. energy  Food intake
Specics (g/km?) (birds/km?)  (k/day/km?) (g/day/km?)
Pale Chanting Goshawk 262.00 0.35 311.61 19.24
Rock Kestrel 24.00 0.12 44.65 276
Common Quail 12.00 - 012 28.26 201
Ludwig’s Bustard 600.00 0.12 373.68 26.69
Karoo Korhaan 7762.00 5.75 7545.50 538.96
Spotted Dikkop 54.00 0.12 76.26 424
Doublebanded Courser  11.00 0.12 26.36 1.46
Namaqua Sandgrouse =~ 991.00 5.63 1925.51 106.15
Rock Pigeon 710.00 203 1092.90 60.25
Cape Turtle Dove 436.00 2.87 891.04 49.12
Namaqua Dove 24.00 0.59 75.89 418
Black Swift 5.00 012 16.19 0.90
Little Swift 6.00 0.23 2226 1.24
Whitebacked Mousebird  14.00 0.35 45.76 327
Redfaced Mousebird 143.00 2.39 401.77 28.70
European Bee-eater 6.00 0.12 18.82 1.05
Pied Barbet 15.00 0.47 52.18 373
Longbilled Lark 401.00 8.03 1196.84 85.48
Karoo Lark 111.00 3.59 39030 2787
Spikeheeled Lark 285.00 10.55 1047.01 74.78
I lca . : 37.00 143 138.43 763
Thickbilled Lark 52.00 1.19 163.01 899
Greybacked Finchlark 32.00 191 139.68 7.70
European Swallow 34.00 191 145.05 8.06
Whitethroated Swallow  5.00 023 19.94 111
Greater Striped Swallow  6.00 023 22.83 127
Rock Martin 3.00 0.12 10.71 0.60
Black Crow 1555.00 i 2118.75 15133
Southern Grey Tit 10.00 0.47 39.52 220
Cape Penduline Tit 11.00 143 63.59 353
Redeyed Bulbul 4.00 0.12 13.05 0.93
Familiar Chat 8.00 0.35 30.34 1.69
Tractrac Chat 34,00 1.55 134.38 7.47
Karoo Chat 684.00 22.79 2424.62 173.18
Cape Robin 3.00 0.12 12.20 0.68
Karoo Robin 26.00 131 106.65 592
Titbabbler 18.00 1.19 80.12 572

Layard’s Titbabbler 2.00 0.12 8.08 0.57
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Appendix 6, continued

Species
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nber of protected arcas in which the species recorded:

Succulent Karoo
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Redheaded Finch
Pintailed Whydah
Yelloweyed Canary
Blackthroated Canary
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Cape Siskin
Blackheaded Canary
Bully Canary

Yellow Canary
Whitethroated Canary
Streakyheaded Canary
Cape Bunting

Rock Bunting
Larklike Bunting
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Quarter-degree square reference #3025BC. The town of Springfontein is situated on the
eastern edge of the square. The square is also just north of the Gariep Dam (Hendrik
Verwoerd Dam) on the Orange River. The topography is fairly flat, with low hills and
ridges. The vegetation is False Up; *Karoo (Acocks, 1953). The rangelands in this general
area have been heavily grazed in the past (Shaw, 1875) and are regarded by Acocks (1953)
to have been invaded by karroid s 1bland. There is no protected area in the square, but
the square is adjacent to protected areas administered by Northern Cape Nature

Conservation and Orange Free | e Nature Conservation. Livestock in the area are

Merino sheep.

Quarter-degree square reference # 23BB. Just north of Richmond. Topographically very
broken country, with high hills and a few wide valleys. The vegetation is False Upper Karoo
(Acocks, 1953), and rangelands in1 . area are in fair condition. There is no protected area
in the square, but the square is adjacent to the Platberg Conservancy, which lies just to the
north. The livestock in the square are mainly Merino sheep. Land is apparently all
privately-owned. The presence of a major powerline through the area (at present, two
parallel lines, with the construction of a third line already at the planning stage (G. Fourie,
ESCOM, pers. comm.) reduces the potential for a protected area.

Quarter-degree square reference #3125CB. South and east of Middelburg. Topography
fairly flat with a large inselberg thai  ses to 1552 m (Doringberg) in the southern part of the
square. The vegetation includes F e Upper Karoo and False karroid Broken Veld, both
vegetation types that Acocks (1953) considered to have been invaded by karroid shrublands.
Rangelands in the area are in fair condition. There is no protected area in the square, and
most of the square is apparently privately-owned. Livestock in the area are mainly Merino

sheep, with some Angora goatsin a s to the south,

Quarter-degree square reference 7# 21BB. South and east of Fraserburg. The topography
is flat to undulating on the top of ¢ plateau, with almost sheer cliffs on the edge of the
escarpment. The vegetation includes Central Upper Karoo on the plateau and Mountain
Renosterveld below the escarpment. Rangelands in the area are in fair condition. The
photograph in Figure 2.16 shows topography and shrubland on top of the plateau, and
Figure 2.25 shows the vegetation a1 .opography below the escarpment. A protected area in
this square is unlikely to protect m : avian species richness than the Karoo National Park,

which lies just to the east of the square. Livestock in the area are mostly Merino sheep.

Quarter-degree square reference # 22DA. South and east of Beaufort West. Topography
flat, with very few rises in the ground. The area is poorly drained and much of the drainage
is endorheic. The vegetation is classified as Central Lower Karoo (Acocks, 1953).

Rangelands in the area have been heavily overgrazed in parts. Although the area is close to








