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ABSTRACT

The dissertation comprises a general introduction, five
chapters and a summary-synthesis which is designed to link the
chapters into a cohesive account. Chapter 1 deals with the avian
population of a southwestern Cape sandy shore and compares this
population with those of sandy beaches in the eastern Cape and
Natal. The abundance of birds and the estimated energy
requirements of the avian populations in these three geographical
areas increase during the austral summer, .due to an influx of
migrants from the northern heﬁisphere. \The proportion of
" migrants to residents varies geographically, being greater in the
southwestern Cape and Natal than in the eastern Cape. Chapter 2
summarizes information on the systematics, global distribution
and morphology of two small shorebirds, the White-fronted

Sandplover Charadrius marginatus and the Sanderling Calidris

alba, which are identified in Chapter 1 as being dominant
components of the southwestern Cape sandy shore avian population.
Chapter 3 reports on the spatial and temporal use of the
intertidal habitat by foraging White-fronted Sandplovers -and
Sanderlings. Interactions between these two species are discussed
in the light of competition theory. The foraging ecology of the
Sanderling and White-fronted Sandplover at Ouskip differed
strikingly. Although both species exhibited a tidal cyclel in
foraging activities, rather than a diurnal cycle, White-fronted
Sandplovers tended to feed during the latter half (i.e. mid to
high tide), whereas Sanderlings fed during the first half (i.e.
low to mid tide) of the tidal cycle. Both species' foraging
activity also varied spatially and seasonally. White-fronted
Sandplovers fed primarily in drier microhabitats above high tide

level, and Sanderlings in wetter microhabitats near the water's






GENERAL INTRODUCTION

Migration is an adaptation in many bird species which breed.in
the high Arctic and tundra. During the extended daytime period
characteristic of the boreal summer in these regions, breeding
migratory birds feed on a super-abundance of insects (Irving
1972). When daylength and food availability decrease, migrants
move southwards to more suitable areas in which, in some

instances, they outnumber resident breeding birds.

Shorebirds (Charadrii) exhibit a range of mobility, from
permanent residency to migration between the northern and
southern hemispheres. Therefore, comparative studies of
resident and migrant shorebirds provide opportunities for
examining a range of hypotheses concerning the adaptive
advantages of migration. For example, Karr (1976) suggested
that, in general, migrant birds rely much more on ephemerally
abundant resources on their wintering grounds than do birds
resident in these areas. Moreau (1966, 1972) also suggested that,
in Africa, migrant shorebirds exploit food resources that are not
used by residents. Moreover, he hypothesized that there is
little competition for food, since the migrants have no closely
related resident species. However, potential competition should
not be considered only between phylogenetically closely related
species, but also between species which are similar
morphologically and/or ecologically (Wiens 1983). Inter-specific
competition (Gause 1934; MacArthur 1972) and mutual avoidance
(Morse 1974) are considered to be important factors underpinning
resource partitioning (Schoener 1974}). In this vein, Recher and
Recher (1969) suggest that a combination of spatial and temporal

segregation between wintering shorebirds minimizes inter-specific



competition. However, Burger et al. (1977) found that shorebird

species overlap considerably in their diets and feeding habits.

Other studies in both the northern and southern hemispheres
(e.g. Thomas & Dartnall 1971; Burger et al. 1979; Myers & Myers
1979; Myers 1980a; Myers & McCaffery 1984) interpret intra- and
inter-specific aggression between shorebirds on their wintering
grounds as evidence of competition. Myers (1980a) goes further,
maintaining that aggressive 1interactions between resident
breeding birds and migrants from North America have important
effects on the breeding community in South America. However,
other research on wintering shorebirds (e.g. Duffy et al. 1981,
1984) suggests that there 1is no convincing evidence of
competition on shorebird wintering grounds. Despite the recent
controversy concerning the utility of competition theory (Wiens
1977), there have been no long-term studies of co-existing
resident and migrant shorebirds which have been aimed

specifically at investigating inter-specific competition.

During the austral summer in the southwestern Cape Province of
South Africa, shorebird species richness along sandy marine
shores is low (Summers et al. 1977). Two species, the White-

fronted Sandplover (Charadriidae: Charadrius marginatus) and the

Sanderling (Scolopacidae: cCalidris alba) together numerically

account for about 90% of the sandy beach shorebird population
(siegfried 1981). The Sanderling is a Holarctic migrant, and is
territorial on its breeding grounds (Parmelee 1970; Pienkowski &
Green 1976). However, it exhibits both territorial and non-
territorial behaviour on its North American wintering grounds
(e.g. Burger et al. 1979; Myers & Myers 1979; Silliman et al.
1977). According to Maclean (1985), it is a non-territorial,

flock-feeding species on its southern African wintering grounds.



The White-fronted Sandplover, by contrast, 1is a resident,
territorial species with relatively solitary feeding habits
(Summers & Hockey 1980; Maclean 1985). The ecology of
Sanderlings has been studied in California (Myers 1980b, 1983,
1984; Myers et al. 1979, 1980, 198l; Connors et al. 1981), in
England (Evans et al. 1980), along the east coast of North
America (Burger et al. 1977, 1979; Walters 1984), in South
America (Myers et al. 1985) and, perhaps to a lesser extent, in
South Africa (McLachlan et al. 1980). Studies of White-fronted
Sandplovers have, 1in southern Africa, addressed the species'
breeding (Blaker 1966; Summers & Hockey 1980) and foraging

biology (Kapp 1982).

This thesis documents some of the results of a 13-month field
study of an avian population of a southwestern Cape sandy beach,
focusing on the behavioural ecology of the White-fronted
Sandplover and the Sanderling, and the timing of the breeding

season of the White-fronted Sandplover.

The primary aims of this study were:

1. to investigate seasonal changes in the species
composition and the daily energy requirements of the
avian population of this sandy beach;

2. to discuss the systematics and global distributions. of
these species, and variation in their densities (where
information 1is available) in order to assess how much
their ranges overlap;

3. to 1investigate morphological similarity between White-
fronted Sandplovers and Sanderlings in the 1light of
predictions of competition theory;

4. to compare the foraging behaviour of these two species



in terms of their spatio-temporal use of habitat, and
their feeding methods;

5. to discover how any inter-specific differences in
foraging behaviour, if they exist, are maintained, e.g.
by competition;

6. to suggest a foraging-related function for flocking for
Sanderlings wintering in the southwestern Cape; and,

7. to investigate whether the presence of Sanderlings has
an important effect on the breeding activity of White-

fronted Sandplovers in southern Africa.

Throughout this thesis I attempt, wherever possible, to
interpret my results in the light of what is known about the two

species outside the southwestern Cape.

The results presented herein are organized into five self-
contained chapters each with its own introduction, methods,
results, discussion, summary and reference sections. Chapter 5
has already been published (Crowe & Crowe 1984), and Chapters 1,
3 and 4 will be submitted for publication in due course.
Although this method of presentation necessitates the duplication
of some -information, it expediteé'the cbmmunication of my results
and conclusions in the sciéntific literature. Hopefully, Section
6, the summary-synthesis will link the preceding chapters into a

cohesive 'story’.
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CHAPTER 1

THE AVIAN POPULATION OF A SANDY BEACH IN THE

SOUTHWESTERN CAPE, SOUTH AFRICA

1.1 Introduction

In the southwestern Cape Province, South Africa, the avian
population of sandy marine shores differs from that of other
wetland biotopes (Siegfried 1981), being characterized by a lower
bird density, species richness and diversity. This is perhaps due
to the fact that sandy shores are geologically and biologically
highly dynamic (Brown 1964; Bally 1981). The shorebird
communities of sandy beaches in the eastern Cape and Natal have
been described by McLachlan et al. (1980) and Joubert (1981).
Hockey et al. (1983) have conducted a preliminary broad-scale
analysis of the avifaunas of southern Africa sandy shores, based
on data extracted from an atlas of southern African coastal
waterbirds (J. Cooper et al. in prep.). Although seasonal
variation in the shorebird avifauna of rocky shores in the
southwestern Cape has been described (Pringle & Cooper 1977),
there is no published seasonal information for the sandy shores
of this region. The aims of this study are to describe monthly
variation in an avian population at QOuskip, a sandy beach in the
southwestern Cape, and to compare this information with published
data on seasonal variation in the avian populations of sandy
beaches at Port Elizabeth (eastern Cape) and Umdloti (Natal), and
with results of broad-scale atlas analyses for southern African

shorebirds (Hockey et al. 1983). In these comparisons I focus on

four questions:

1. Is there seasonal variation in the composition and

energy requirements of the avian populations at Quskip,
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littered with uprooted kelp from beds in the rocky sublittoral
zone (Field et al. 1980). This uprooted kelp supports a rich
invertebrate fauna, including species which are preyed on by

shorebirds (Muir 1977; Stenton-pDozey 1983).
1.2.2 Port Elizabeth and Umdloti

The birds of three beaches in the Port Elizabeth area which
were considered to be representative of the local physical and
biological conditions were censused monthly by McLachlan et al.
(1980). These beaches varied in their exposure ratings and in
the type of dune systems which backed the upper shores of the
intertidal zone. All were moderately sloping beaches, with fine-

to medium-grained sand. This study area, in general, had a high

standing crop of macrofauna (Table 1.1).

Although Joubert (1981) gives little information concerning the
physical and bioclogical characteristics of the Umdloti study
area, he 1indicates that 1long stretches of sandy beach were
interspersed with rocky outcrops, backed by low sand dunes. Data
from Lawson (1982) indicate that the intertidal areas in the
vicinity are steeper and have coarser sands than those at Ouskip
or Port Elizabeth (Jackson & Lipschitz 1984). Natal sandy shores

in general have a very low standing crop of macrofauna (Table

1.1).
1.2.3 Southern Africa

In order to summarize existing information on physical and
biological characteristics of southern African sandy shores, the
shore of the region was divided into 17 200-km-long segments (Fig.
1.3), similar to those recognized by Siegfried (1981) and Hockey

et al. (1983). Since southern African sandy beaches vary from

































































































































































































































































































































































































































































