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ABSTRACT 

Steele, W.K .1990. Distribution, diet and kleptoparasitic behaviour of gulls (Aves: 

Laridae) in the southwestern Cape Province, South Africa. Ph.D. Thesis, Percy 

FitzPatrick Institute of African Ornithology, University of Cape Town, Private Bag, 

Rondebosch 7700, South Africa. (vi) + 175 pp. 

iv 

The southwestern Cape coastline supports only two common, resident gull species, 

Hartlaub's Gull Larus hartlaubii and the larger Kelp Gull L. dominicanus. 

Hartlaub's Gull is endemic to southern Africa and the Kelp Gull that occurs in this · 

region is sub-specifically distinct, L. d. vetula. Although locally abundant, both the 

Kelp and particularly Hartlaub's Gull have been relatively little studied. This study 

addressed three aspects of the two gull species' ecology related to foraging. 

The diet of both species was studied through direct observation and analysis 

of pellets, scats and stomach samples. Diet was quantified at a range of foraging 

habitats; (i) a sandy beach; (ii). a rocky shore; (iii) a fishing harbour; and, (iv) a 

refuse dump. In addition, the proportion of marine prey in the diet of Kelp Gulls at 

a refuse dump, a sandy beach and at archaeological sites was estimated using stable 

carbon isotope analysis of bone collagen. Both gulls are generalist foragers feeding 

mi a wide and diverse range of prey species. The Kelp Gull is able to feed on a 

wider range of prey species than is Hartlaub's Gull due to its larger size. The 

preferred natural foraging habitat of the Kelp Gull is sandy beaches, where the sand 
mussel Donax se"a is the most important prey. Present day Kelp Gull diet at an 
undisturbed· sandy beach includes a similar proportion of marine protein to 

prehistoric gull diet in the same area. Hartlaub's Gull most commonly forages on 

swarms of invertebrates associated with accumulations of stranded kelp e.g. 

Ecklonia maxima. 

Until recently Hartlaub's Gull was restricted to coastal areas and was rarely 
seen inland or more than 18 km out to sea. Kelp Gulls are also largely coastal~ 

although they do travel up to 150 km out to sea to forage behind trawlers. This is in 

contrast to Kelp Gulls in other parts of the world which commonly forage inland, 

generally on animal carcasses. However, in recent years both species have 
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expanded their range and are increasingly seen inland, where they forage in 

croplands and at sports fields. Prior to agriculture and urbanization the natural 

vegetation of the southwestern Cape was unsuitable as a foraging habitat for gulls. 

Concomitant with an expansion of foraging range, census data and nest 

record cards indicate that the populations of both species are increasing in the 

southwestern Cape. It is proposed that decreased post-fledging mortality due to 
supplementary food from man's activities, at sites such as refuse dumps and fishing 

harbours, is likely to be the main cause of this population increase. Gulls aggregate, 

and juvenile (first-year) Kelp Gulls are disproportionately abundant at sites where 

supplementary food is available. Kelp Gull fledglings are fed "natural" food, 

particularly fish, by parents and so supplementary food may have only a limited 
effect on reproductive success. 

Juvenile Kelp Gulls are generally less efficient at foraging than adults and 
\,:- are most vulnerable following the short period of post-fledging parental care. In 

order to counteract their relative foraging inefficiency, juveniles disperse from natal 

colonies towards sources of supplementary food. Juveniles also exploit the greater 

foraging ability of older conspecifics through intraspecific kleptoparasitism. At all 

stuoy sites juvenile Kelp Gulls kleptoparasitized intraspecifically significantly more 

often than expected from their occurrence in the population. Although juveniles are 

no more successful at kleptoparasitism than other age classes it can be 

~emonstrated, using a mathematical model, that juveniles optimize their rate of 
food intake by including kleptoparasitism within their repertoire of feeding 

techniques. 

The efficiency and constraints of kleptoparasitism as a feeding technique for 
gulls were investigated in detail. Field observations and food choice experiments 

show that a range of factors influence the incidence and success of kleptoparasitism 
within flocks of gulls. Prey characteristics, such as size, handling time and 
technique, are most important in determining the incidence of kleptoparasitism. 
The efficiency of kleptoparasitism is largely dependent on the number of other 
kleptoparasites in the flock, as individual success at kleptoparasitism decreases with 

increasing numbers of pursuers. However, kleptoparasitism is more efficient (in 
terms of cost/benefit) than is foraging for Kelp Gulls, particularly juveniles, at 
undisturbed feeding sites. 
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GENERAL INTRODUCTION 

The coastline of the southwestern Cape Province in South Africa, as defined 

by the southern African Bird Atlas Project, stretches from the Orange River mouth 

(28 38 S; 16 26 E) to 23°E (Hockey et al. 1989a). This coastline supports only two 

common, resident gull species, Hartlaub's Gull Larus hartlaubii and the larger Kelp 

Gull L. dominicanus, although small numbers of the Grey-headed Gull L. 

ci"ocephalus also occur (Maclean 1985; Berruti et al. 1989). Hartlaub's Gull is 

endemic to southern Africa and has a relatively small population and restricted 

range in comparison to most other gull species (Harrison 1983). The Kelp Gull 

occurs widely throughout the higher latitudes of the southern hemisphere, but the 

southern African race is considered to be a distinct subspecies L. d. vetula (Brooke 

& Cooper 1979a). The majority of gull species are found in the northern 

hemisphere. However, the paucity of gull species in southern Africa is surprising as 

most southern continents support at least three coastal gull species (Serventy et al. 

1971; Hunt & Hunt 1973; Tangren 1982; Harrison 1983). Despite being both 

resident and locally abundant, neither species has been well studied. 

Gulls adapt well to urban environments and large numbers aggregate at sites 

where supplementary food is made available through man's activities, such as refuse 

dumps, fishing harbours and resort areas. Populations of several gull species in the 

northern hemisphere have increased in recent years (e.g. Harris 1970; Horton et al. 

1983; Bowes et al. 1984; Blokpoel & Tessier 1986), to the point where some may be 

regarded as pests (e.g. Blokpoel & Tessier 1986). Problems developing from large 

gull populations include crop damage, air strikes on aircraft, noise, smell and the 

possibility of disease transmission to man. Of these the most serious is undoubtedly 
that of air strikes and this problem has alrt:ady arisen in South Africa. 

It has been suggested that the populations of both Hartlaub's and Kelp Gulls 

have increased in some areas in recent years (Cooper et al. 1984). Population 

control of Kelp Gulls was practised officially on the guano islands off the west coast 

of South Africa until the early 1960s. However, on at least one island, some form of 

population control continued until 1978 (Crawford et al. 1982). All gulls are now 
protected in South Africa. 
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The first section of this study details the population sizes, distributions and 
diets of both Hartlaub's and the Kelp Gull in the southwestern Cape Province. The 

key questions addressed (and the relevant chapters) are as follows; 

1. Are Kelp Gull and Hartlaub's Gull populations increasing in the southwestern 
Cape? (Chapters 1 and 2). 

2. Does the provision of "supplementary" food at sites such as fishing harbours and 

refuse dumps influence gull distribution, and are all age classes of gull influenced 
equally? (Chapter 2). 

3. Is the direction of juvenile dispersal from natal colonies influenced by the 

availability of supplementary food? (Chapter 2). 

4. What are the diets of the two gull species in the southwestern Cape? (Chapter 

3). 

Similar studies have been carried out on gull species of the northern 

hemisphere. However, these basic descriptive studies have not previously been 

undertaken in southern Africa. There are published reports on aspects of the 

feeding ecolugy of Kelp and Hartlaub's Gulls (e.g. Siegfried 1977; Brooke & Cooper 

1979b; Dµffy et al. 1987; Ryan 1987a}, as well several notes on unusual feeding 

behaviour (e.g. Winterbottom 1971; Simon 1977; Berruti et al. 1979; Silbernagl 

1979; Boshoff & Palmer 1982; Cooper & Cooper 1982; Brooke & Williams 1984). 

However, there has been no quantitative study on the diet of either species and one 

of the aims of this study was to provide this baseline data. 

A recent technique used to investigate diets is the analysis of animal tissue to 

determine the ratio between the two stable isotopes of carbon. This allows 

comparison of the relative proportions of marine and terrestrial protein in the diet. 

This technique was used to compare present day Kelp Gull diet at a sandy beach 

with that at a refuse dump and with prehistoric material. 

The main emphasis of this thesis is on the evolution and control of 
intraspecific kleptoparasitism within gull populations. Kleptoparasitism, the stealing 

of already procured prey from one individual by another (Brockman & Barnard 
1979), is well known among the larids and interspecific interactions have been fairly 

extensively studied. Intraspecific kleptoparasitism presents entirely different 
evolutionary implications to the lnterspecific interaction, as the same bird may 

potentially act as both host and kleptoparasite, yet this behaviour has received little 

attention in the literature. This part of the study comprises the second section. 
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Kelp and Hartlaub's Gulls forage in mixed feeding flocks and so provide an 

opportunity to study inter- and intraspecific behavioural interactions. The 

southwestern Cape is uniquely suited to a study of this sort as it provides a simple 

system with only two gull species. Furthermore, Kelp Gulls are separable into age 

classes on the basis of plumage and soft-part colouration (Kinsky 1963; Harrison 

1983). This allows age-related aspects of foraging behaviour to be studied in the 
field. 

For intraspecific kleptoparasitism to operate within a population as an 

evolutionarily stable strategy (sensu Maynard-Smith & Parker 1976), certain 

constraints must exist. Not all individuals can resort to intraspecific 

kleptoparasitism as a feeding technique, unless at a very low frequency, and some 

individuals must hunt. Thus, the incidence of intraspecific kleptoparasitism within a 

population must occur with differential frequency among sections of that 

population. The constraints or controls that determine_ this division are little 

understood. Gulls are most vulnerable when, following the short period of post

fiedging parental care, juveniles must fend for themselves (Burger 1988a). Research 

has shown that juveniles are not as efficient at foraging as adults (e.g. Moyle 1966; 

Barash et al. 1975; Verbeek 1977b; 1977c; Ingolffson & Estrella 1978; Searcy 1978; 

Greig et al.1983; Maron 1983), as they must learn, through experience, to identify, 

capture and handle prey. As intraspecific kleptoparasitism provides a mechanism 

whereby juveniles gain access to food resources caught by the more experienced 

adults it may be an important feeding technique. 

In Chapter 4 the relative importance of factors influencing both the 

incidence and success of kleptoparasitism are determined, through field 

observations and controlled feeding experiments. Many studies have investigated 

the factors which influence kleptoparasitic behaviour in gulls (e.g. Hackl & Burger 

1988). However, none have used controlled. feeding to experimentally confirm field 

observations. Factors considered included prey characteristics such as size, handling 

time, quality and dispersion, and flock characteristics such as numbers and 
composition. In addition, variations in inter- and intraspecific kleptoparasitic . 

behaviour within the population were examined by age class. 

In Chapter 5 the evolution of kleptoparasitism is investigated and various 

hypotheses that have been forwarded are discussed. It has been suggested that 

kleptoparasitism is inefficient as a feeding technique (e.g. Furness 1977; Kushlan 

1978; 1979). It seems surprising that kleptoparasitism is so prevalent within gull 

.. 
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populations, if this is true. A mathematical model, with parameters determined 

through field observations, is used to compare the efficiency of kleptoparasitism 

with the efficiency of foraging by Kelp Gulls at an undisturbed sandy beach and a 

refuse dump. While previous studies have set out to show mathematically that 

kleptoparasitism is/is not more efficient than foraging (e.g. Kushlan 1978; Dunbrack 

1979), this is believed to be the first study that mathematically models the cost

effectiveness of kleptoparasitism in one species at two very different sites. 

Finally, mathematical models are used to test two hypotheses relating to the 

control of intraspecific kleptoparasitism within Kelp Gull populations. First, that 

the proportion of kleptoparasitic individuals within a flock must be relatively small. 

Second, that juvenile gulls will forage optimally, through differential time allocation 

to hunting and kleptoparasitism, within the constraints imposed by their relative 

inefficiency at both feeding techniques. 
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SECTION A: DISTRIBUTION AND DIET 
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CHAPTER I 

DISTRIBUTION, POPULATION SIZE AND INTERACTIONS WITH MAN 
OF HARTLAUB'S GULL 

Hartlaub's Gull Larus hartlaubii is endemic to the southwestern coast of Africa 

(Britton 1986) where it co-occurs with the more widely distributed and larger Kelp Gull L. 

dominicanus. These are the only two common gulls of the region although small numbers 

of Grey-headed Gulls L. ci"ocephalus occur along the coast and inland, and Sabine's Gull 

L. sabini occur commonly offshore as non-breeding visitors during the summer months. 

The distribution, population size and conservation status of most seabird species 

breeding along the coasts of southern Africa, including the Kelp Gull (Crawford et al. 

1982), have been reviewed recently in the literature. This chapter reviews the available 

data on the breeding and nonbreeding distributions and numbers of Hartlaub's Gull, and 

considers its conservation status and interactions with man. 

METHODS 

Between 1984 ·and 1989 as many known and suspected breeding localities of 

Hartlaub's Gull as possible were visited. The number of breeding pairs at these localities 

was usually equated with the number of occupied nests, generally counted from vantage 

points. Walking through colonies was avoided to limit predation of eggs and chicks by Kelp 

Gulls (cf. Cooper 1977b; Komen et al. 1986). Repeat counts were not carried out in order 

to limit the time gulls were off nests and so no variance estimates were obtained for 

individual colonies~ 

The modal clutch size of Hartlaub's Gulls is two eggs (Cooper et al. 1977; Robertson 

& Wooller 1981; Maclean 1985; Williams 1989) and so counts of creching chicks were 

halved to estimate the minimum number of breeding pairs they represented. Where no 

suitable vantage point existed from which to count nests accurately, as at the Y sterplaat Air 

Force Base, the total number of adult gulls estimated to be present was halved to obtain an· 
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approximate number of breeding pairs. 

In order to count the maximum number of pairs breeding at a locality it is important 

to visit colonies during the peak of the breeding period. To ensure this, personnel of the 

Sea Fisheries Research Institute counted the major colony at Robben Island monthly 

between January 1987 and December 1988. The colony at the Berg River Salt Works was 

counted once every two weeks during the 1988 and 1989 breeding seasons, and the Hout 

Bay harbour locality was checked weekly during 1988. 

The numbers of Hartlaub's Gulls breeding at all localities prior to 1984 were 

obtained from the literature and nest record cards (NRCs) of the Southern African 

Ornithological Society. 

DISTRIBUTION 

Breeding distribution 

Breeding has been reported at 48 localities along ca. 1 500 km of coastline between 

Swakopmund Salt Works, Namibia and Dyer Island, southern Cape, South Africa (Fig. 1.1; 

Appendix 1.1). Most breeding localities are near the coast or on offshore islands (Table 

1.1), although a few are some distance inland, such as the exceptional Namib desert site 

(ca. 20 km inland} and Paarl Sewage Works (48 km inland) (Appendix 1.1). 

At many localities breeding has been reported on only one or a few occasions, and 

local populations appear to have alternative breeding sites. Thus, near Liideritz in 

Namibia, the favoured localities are Shark Island and the harbour area, but if excessively 

disturbed the gulls move to Halifax or Penguin Islands farther offshore (Komen et al. 

1986). 

Hartlaub's Gull frequently breeds in mixed colonies with Swift Terns Sterna bergii 
(Cooper 1977a; Cooper & Pringle 1977; Cooper et al. 1977; Cooper & Sinclair 1977; Suter 

1986). Several nests containing a Swift Tern egg and up to three Hartlaub's Gull eggs were 

observed at Marcus Island in 1984 (W. Suter pers. comm.}, and a single nest with two 

Hartlaub's Gull eggs and one Swift Tern egg was recorded at Robben Island on 14 March 

1989 (RJ.M. Crawford pers. comm.). Hartlaub's Gulls are also known to occur in mixed 

colonies with small numbers of Grey-headed Gulls, with which they occasionally interbreed 
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FIGURE 1.1 

Locations of Hartlaub's Gull breeding localities 
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TABLE 1.1 

DISTRIBUTION OF BREEDING WCALIDES OF HARTLAUB'S GULL BY HABITAT 

Site type No. of breeding % of breeding % of breeding 

localities localities pairs 

Natural 

offshore islands/ rocks 17 35.4 81.8 

coastal pans/rivers 9 18.8 0.4 

desert 1 2.1 0.0 

Total 27 56.3 82.2 

Man-made/altered 

sewage works 4 8.3 3.4 

salt works 4 8.3 6.0 

harbour areas 5 10.4 8.4 

urban areas 8 16.7 0.0 

Total 21 43.7 17.8 

1-.1 
0 
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(Zoutendyk & Feely 1953; Sinclair 1977; Williams 1989). 

Nonbreeding distribution 

Hartlaub's Gulls regularly range north along the coast of Namibia to Cape Cross 

(2148 S; 13 58 E), about 100 km north of the Swakopmund breeding localities (AJ .. 

Williams pers. comm.). There are few records north of Cape Cross, and the most northerly 

unequivocal record is from the U gab River mouth (21 11 S; 13 38 E). Flocks of small gulls 

reported between the Ugab River mouth and Toscanini (20 46 S; 13 27 E) (R.L. and G. 

Owen-Smith in Ryan et al. 1984b ), although probably Hartlaub's Gulls, could have been 

nonbreeding Grey-headed Gulls, or possibly even hybrids of the two species (Whitelaw et 

al. 1978; Ryan et al. 1984b ). The species has not been reported from southern Angola 

(Brooke 1981; Pinto 1983; Gunther & Feiler 1986). 

Small numbers of Hartlaub's Gulls occur regularly as far east as Quoin Point 

(34 46 S; 19 38 E) southwestern Cape Province, South Africa. The species is rare between 

Quoin Point and Algoa Bay, and occurs only as a vagrant farther east. During a survey of 

the coast of the southern and eastern Cape Province only one Hartlaub's Gull was 

recorded, at the Krom River estuary (34 08 S; 24 50 E) (Underhill et al. 1980), and none 

was seen during a complete coastal survey of Natal (Ryan et al. 1986). There are only three 

published sight records of the species from Natal, South Africa (Cyrus & Robson 1980; 

Sinclair et al. 1986). 

Hartlaub's Gull is essentially a coastal species and generally stays within 20 km of 

the shore (Stanford 1953; B. Rose pers. comm.). The farthest inland records are from the 

Namib desert breeding locality and Paarl Sewage Works (Appendix 1.1). Hartlaub's Gulls 

obtain much of their natural diet from invertebrates associated with stranded kelp (Ryan 

1987a; Chapter 3), and the species' range is closely correlated with the distribution of kelp 

Ecklonia maxima beds (Day 1974), along areas of the southern African coast influenced by 

the cold Benguela current. 

A flock of small "hooded" gulls observed at sub-Antarctic Marion Island 

(46 52 S; 37 51 E) in 1962 was believed to be Hartlaub's Gulls (Rand 1963a). However, in 

view of the highly restricted range of the species, and its avoidance of offshore areas, this is 

extremely unlikely, and these birds were possibly Franklin's Gulls Larus pipixcan (see 

Sinclair 1981). Similarly, the reported sighting of a single gull ca. 75 km offshore 
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(19 00 S; 11 45 E) is unlikely to have been a Hartlaub's Gull as claimed (Lambert 1971). 

POPULATION SIZE 

Breeding population 

Between 1984 and 1989 the maximum annual count at each of 11 localities along the 

Namibian coast totalled almost 1 600 breeding pairs, with over 12 000 pairs at 20 localities 

south of the Orange River in South Africa. A further 1 200 pairs have been recorded at 15 

localities not surveyed during the study period (Appendix 1.1). At two localities where 

breeding has been previously reported there was no breeding attempt by Hartlaub's Gulls 

during the study period. Therefore, the total breeding population of Hartlaub' s Gull-might 

be as much as 15 000 pairs, considerably larger than the previous estimate of 9 500 pairs for 

the period 1976-83 (Cooper ei al. 1984). However, Hartlaub's Gulls move between 

breeding sites and the estimate for 1984-89 may be too high as a result of this. For 

example; there were many more breeding pairs at Jutten and Schaapen Islands during 1989 

than in 1987, but many fewer at Marcus Island in the same vicinity (Appendix 1.1). There 

may also have been movement between Robben Island and Ysterplaat Air Force Base. If 

the counts at Marcus Island and Ysterplaat Air Force Base are discarded, the estimate is 

reduced by some 3 000 pairs to 12 000 breeding pairs. 

Total population 

Underhill & Underhill (1986) estimated annual survival probabilities of 0.760 for first-year, 

0.791 for second-year, and 0.873 for adult Hartlaub's Gulls, assuming the gulls first breed at 

the end of their second year. Therefore, some 3 000 of the estimated 24 000 breeding 

adults might be expected to die annually. In an equilibrium situation these birds would 
need to be replaced in the breeding population by an equivalent number of surviving 

second-year birds. This suggests that some 5 000 first-year birds would be needed to 

produce 3 800 second-year birds annually, assuming survival probabilities of 0.760 and 

0.791 respectively. This would mean a total population of ca. 32 000 to 33 000 Hartlaub's 

Gulls, which exceeds the previous estimate of 20 000 for the total population of Hartlaub's 

Gulls made by Williams (1986). 
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Surveys of the offshore islands, coastal wetlands and 82.6 % of 1 518 km of the Cape 

Province coastline during the summers of 1979/80, 80/81 and 81/82 located a total of 
26 878 Hartlaub's Gulls (Ryan & Cooper 1985, Ryan et al. 1988). These surveys covered 
the area between the Orange River and Glentana (34 04 S; 22 19 E), east of Mossel Bay, 

i.e. the whole of the species' normal range south of the Orange River mouth. Mid-summer 

counts have also been carried out along much of the Namibian coastline and adjacent 

wetlands. No Hartlaub's Gulls were counted between the Kunene River mouth 

(17 18 S; 1141 E) and Cape Cross (2148 S; 13 58 E) (Whitelaw et al. 1978; Ryan et al. 

1984a), whereas between Cape Cross and Spencer Bay (25 45 S; 14 52 E) a total of 1 953 

was recorded (Hockey 1982; Williams 1987a; 1987b ). 

These counts were not synoptic, and there may have been movements between 
areas. Furthermore, gulls inland of the coastal belt were not counted. However, the data 
are the most accurate to date, and the total of ca. 29 000 Hartlaub's Gulls is close to the 
estimate derived from the number of breeding pairs. 

Population trends 

It is difficult to assess population trends of Hartlaub's Gull because not all breeding 
localities are occupied each year (Appendix 1.1) and there has been no attempt to record 
long-term breeding numbers or success at any one locality. Long-term gull census data are 

available, however, for four major waterbodies in the southwestern Cape; Rondevlei, 

Rietvlei, Sandvlei and Strandfontein Sewage Works; and for 16 Mile Beach on the west 

coast - which indicate substantial increases in the numbers of Hartlaub's Gull in the 
southwestern Cape (Table 1.2). 

Hartlaub's Gull populations increased at all sites between 1952 and the late 1970s 
(Table 1.2), at which time several new mainland breeding colonies were established 
(Appendix 1.1). The number of Hartlaub's Gulls visiting Rondevlei decreased between 
1979 and 1989, whereas numbers frequenting the other sites have continued to increase 
(Table 1.2). There has been a decrease in the numbers of birds breeding at Strandfontein 
Sewage Works since 1982 (Appendix 1.1), due in part to road construction in the area. The 
establishment in 1987 of a breeding colony of some 4 000 adult gulls at the Y sterplaat Air 
Force Base (where some 6 000 gulls bred in 1964) contradicts an apparent decrease in 
breeding numbers at some other localities in the southwestern Cape. Overall, there 
appears to have been an increase in the population since the 1950s, particularly in the 
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greater Cape Town area, with numgers peaking during the late 1970s. 

There have been rapid increases in the populations of several gull species in western 

Europe and North America which have been attributed to the reduction of persecution and 

the increased amounts of food made available to the gulls by human activities such as 

fishing, agriculture and waste disposal (e.g. Harris 1970; Horton et al. 1983; Bowes et al. 

1984; Blokpoel & Tessier 1986). Hartlaub's Gulls were not commonly recorded following 

ploughs for upturned invertebrates (Winterbottom 1971), although substantial numbers 

now feed on agricultural land in the Saldanha area (P.AR. Hockey pers. comm.). The 

gull's natural diet has also been supplemented at sites such as rubbish dumps, tourist resort 

areas and sports fields (Chapter 3). Thus, a further increase in numbers in urban areas is 

predictable. 

CONSERVATION AND INTERACTIONS WITH MAN 

Although the number of Hartlaub's Gulls in the southwestern Cape appears to be 

increasing, the species has a restricted range, and the global breeding population is small 

overall and relative to that of most other species of gulls (Harrison 1983). At several 

localities there is evidence of poor breeding success (Braine & Loutit 1987; Williams 

1977b). In Namibia, where only 12 % of the breeding population occurs (Appendix 1.1), 

Hartlaub's Gull has been listed as a candidate species for the Red Data List of Namibia, 

due to frequent low breeding success (Williams & Brown 1985). However, Hartlaub's Gull 

is not threatened in South Africa and is not included in the South African Red Data Book 

(Brooke 1984). 

Of the breeding pairs recorded between 1984 and 1989, 5 227 (38 % ) were in those 

15 (of 48) colonies located in legally proclaimed nature reserves. However, a further 28 % 
of the population bred on Robben Island (Appendix 1.1), where access is strictly controlled 

by the South African Prisons Service. Thus, 66 % of the breeding population is within 

protected areas (Appendix 1.1). 

Natural threats 

- Hartlaub's Gulls are vulnerable to a variety of avian predators. Kelp Gulls, which are 
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sympatric with Hartlaub's Gulls at most of the latter's breeding localities, readily take eggs 

and young, and on occasion, adults (Cooper 1977b; Crawford et aL 1982). Sacred Ibises 

Thresldomis aethiopicus take eggs and small chicks and may pull Hartlaub's Gulls off their 

nests to get at eggs (Williams & Crawford in prep.). Loss of many small chicks at night 

without any mammalian tracks being found suggested that an owl was the main cause of 

breeding failure at Marcus Island in 1979 (AJ. Williams pers. comm.). 

Competition with other seabird species for nesting space may restrict the numbers 

and distribution of Hartlaub's Gulls. At Ichaboe Island, Hartlaub's Gulls commence 

breeding after most of the larger and far more numerous cormorants Phalacrocorax spp. 

and Cape Gannets Morus capensis have completed breeding and departed from the island 

(AJ. Williams pers. comm.). Hartlaub's Gull colonies are occasionally taken over by Swift 

Terns (Suter 1986; Williams & Crawford in prep.). After the gulls have established a 

colony and commenced laying, Swift Terns begin to settle in the middle of the colony 

displacing the gulls, and as more terns settle to breed the entire gull colony may eventually 

be displaced. Although most of the gulls apparently later relay at newly formed adjacent 

subcolonies, such displacement must adversely affect breeding productivity by forcing the 

gulls to use other, possibly less safe, sites and by making the gulls relay. It has been 

suggested that Hartlaub's Gull clutch size decreases with season (Robertson & Wooller 

1981) and if, as is usually presumed, breeding is timed to optimal conditions, delayed 

breeders and late fledglings face less than optimal conditions. 

Although Hartlaub's Gull breeds colonially and is presumably vulnerable to 

parasites and contagious diseases, there are no reports of parasite infections directly 

causing mortality; the only documented record of disease-caused mortality is of botulism 

among nonbreeding individuals at an artificial site (Blaker 1967). However, of 1 004 birds 

apparently killed by botulism at Strandfontein Sewage Works on 2 December 1983 only 

three were Hartlaub's Gulls (W. Suter pers. comm.). 

In the period 1979 to 1983, regular monthly patrolling for dead seabirds along coasts 

near Cape Town resulted in the location of 99 Hartlaub's Gulls and revealed no seasonal 

pattern in the timing of mortality (Avery 1980; 1982; 1984; 1985). 

Interactions with man - adverse effects 

Breeding by Hartlaub's Gulls usually occurs at localities free of mammalian predators. The 
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recent reduction, by hunting, of the numbers of alien Feral Cats Felis catus at Dassen 

Island has probably allowed Hartlaub's Gulls to breed there again (Cooper et al. 1985; 

Berruti 1986; Appendix 1.1). At Marcus Island, Cape Grey Mongoose Herpestes 

pulverulentus is a documented, and Yellow Mongoose Cynictis penicillata, Small Spotted 

Genet Genetta genetta and Cape Fox Vulpes chama are suspected, predators of Hartlaub's 

Gulls (Cooper et al. 1985; P.AR. Hockey pers. comm.). These predators only gained 

access to the island after it was joined by a causeway to the mainland. 

There are no records of recent human exploitation of Hartlaub's Gulls for food, but 

in the past eggs were almost certainly taken by local inhabitants where breeding occurred 

at accessible localities. Prior to the early 1960s it was policy for the eggs of Kelp Gulls to 

be destroyed at the then Government Guano islands (Crawford et al. 1982), and Hartlaub's 

Gull eggs may also have been destroyed as a result of this practice (see Hewitt 1937). It is 

noteworthy that during the period 1984-89 far more Hartlaub's Gulls bred at Robben 

Island, which was never a guano island, than at any of the former guano islands, where 

gulls' eggs may once have been destroyed (Appendix 1.1). Human disturbance of breeding 

birds often still results in Kelp Gulls taking exposed eggs and small young. 

Hartlaub's Gulls, especially in the vicinity of Cape Town (where almost half the 

world population is located (Appendix 1.1)), often feed in association with human 

activities. Thus the species is vulnerable to pollution. No material, carcasses or eggs of 

Hartlaub's Gull have been analysed for pollutant content, so levels of heavy metals and 

halogenated hydrocarbons, including pesticide derivatives and PCBs, in this species are not 

known. Eggs of the closely related Grey-headed Gull taken near Port Elizabeth in the 

early 1980s had high DDE, Dieldrin and PCB levels relative to other local seabirds (de 

Kock & Randall 1984). This implies that the inshore and inland foraging Hartlaub's Gulls 

may acquire greater pollutant levels than other sympatric seabirds which forage offshore. 

However, pollutant levels in Grey-headed Gulls and other seabirds sampled in the vicinity 

of Port Elizabeth and Cape Town are low compared with levels in the northern 

hemisphere, and are well below those considered critical for reproductive impairment (de 

Kock & Randall 1984; Gardner et al. 1985). There is no indication of any mortality among 

Hartlaub's Gulls related to ore-loading in the port of Saldanha, a population centre for the 

species (J. Cooper pers. comm.). 

Oiling is a serious cause of mortality for some offshore foraging seabirds in southern 

Africa (Rowan 1968), but of 227 Hartlaub's Gulls taken for treatment to the Cape Town 

rescue station of the South African National Foundation for the Conservation of Coastal 

Birds (SANCCOB) between 1975 and 1979 only 11 (4.8 %) were affected by oil (Morant et 
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al. 1981). Of 133 Hartlaub's Gulls found dead along beaches near Cape Town none was 

oiled (G. Avery pers. comm.). Although no serious oiling of this species has been recorded, 

it should be noted that even small amounts of oil can adversely affect reproduction in 

seabirds (e.g. Peakall et al. 1983; Fry & Lowensteine 1985; Fry et al. 1986). 

Artefact pollution, either through entanglement with wire, fishing line or netting or 

through ingestion of plastic fragments is increasingly affecting seabirds (Ryan 1987b ). 

However, of 13 Hartlaub's Gulls examined none contained ingested plastic material (Ryan 

1987b), and of the 133 beached birds mentioned above, none was found entangled in 

plastic (G. Avery pers. comm.). 

Interactions with man - potential problems 

It is difficult to assess the effects of human settlement and development on the status of 

Hartlaub's Gull. Formerly, human exploitation probably adversely affected this gull, but 

reduced egg collection and provision of new breeding localities as well as foraging 

opportunities probably have largely benefitted the species over the past twenty years. 

Artificial sewage- and salt-works have provided eight recently used breeding 

localities for Hartlaub's Gull (Table 1.1). In Cape Town, Hartlaub's Gulls have also bred 

on buildings near the sea (Morgan 1982; Broekhuysen & Elliott 1974; Simon 1977b; 

Appendix 1.1 ). Hartlaub's Gulls take fish scraps from behind fishing vessels and from 

around fish factories and forage at refuse dumps, at sewage- and salt-works and over 

suburban lawns and playing fields (Ryan 1987a; Chapter 3). These gulls are known to take 

insects, and possibly also marine organisms, attracted to street and harbour lights (Bell 

1977; Simon 1977a; Walter 1984; A.J. Williams pers. comm.). 

There are several potential problems associated with large urban gull populations 

(see Blokpoel & Tessier 1986). The most serious problem is undoubtedly the threat of air 

strikes, for which gulls are well known (e.g. Burger 1983). An investigation in 1979 found 

that Hartlaub's Gulls did not pose a threat to air traffic at D.F. Malan airport, Cape Town, 

despite a nearby refuse dump with large numbers of gulls in attendance (Winterbottom 

1980). However, in October 1987 a colony of ca. 4 000 Hartlaub's Gulls established itself 

at the South African Air Force Base at Ysterplaat. After several near misses and the 

closing of a runway, a landing aircraft struck five Hartlaub's Gulls. This colony was 

eventually dispersed only after chicks were collected and delivered to the Tygerberg Zoo, 
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eggs broken and some 300 gulls shot (The Argus 1987; N. Louw pers. comm.). In addition, 

freshwater ponds at the site of the colony were bulldozed, and sound and chemical 

deterrents were used to dissuade the gulls from resettling in the area. 

The problem of gull colonies polluting sources of human water supply has arisen 

(Jones et al,, 1978), although the possibility of disease transmission from gull to man is 

considered to be slight (Blokpoel & Tessier 1986; Southern 1987). There seems little 

likelihood of this problem arising from Hartlaub's Gulls in the southwestern Cape, because 

the birds usually roost at offshore islands or coastal wetlands, and not around water 

reservoirs. 

There have been no reports of Hartlaub's Gulls damaging crops, and in a survey 

undertaken in 1969, farmers did not complain about Hartlaub's Gulls following ploughs 

(Winterbottom 1971). However, increasing numbers of gulls now forage over inland fields 

and crop lands (P.AR. Hockey pers. comm.). 

Large numbers of gulls in urban areas can cause general fouling and become a 

public nuisance. Complaints have been received from the public at several municipalities 

concerning the fouling of cars, window ledges, roof tops, street lamps, running tracks, etc. 

by Hartlaub's Gulls, as well as the noise of breeding birds (Anon. 1978). In this regard 

Hartlaub's Gull has the potential to become a pest species in some urban residential areas. 
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APPENDIX 1.1 

ANNUAL MAXIMUM RECORDED NUMBER OF BREEDING PAIRS AT ALL KNOWN BREEDING WCALITIES OF HARTLAUB'S 

GULL 

No. Breeding locality and Number of Date Source 
conservation status breeding pairs 

1. Swakopmund Salt Works 1 Apr 1970 H.H.Berry NRC 
(22 36 S; 14 31 E) 2 Apr 1977 D.H.DayNRC 

75 Mab 1978 J.Coo~er NRC-
42 # Fe 1985 R.Bra ftNRC 

bred 1986 A.J.Wi Iiams pers. comm. 

2. Swakopmund Sewage Works 5 May 1978 J.Cooper NRC 
(22 40 S; 14 31 E) ca. 150 # Apr 1982 C.J.Stutterheim NRC 

bred # 1983 Braine & Loutit 1987 
ca._1.QQ # Mar 1984 Braine & Loutit 1987 

3. Walvis Bay harbour 
(22 57 S; 14 30 E) 

bred 1986 A.J. Williams pers. comm. 

4. Walvis Bay Sewage Works ca.SO Sep 1971 H.H.Berry NRC 
(22 58 S; 14 31 E) ca.50 Sep 1972 H.H.Berry NRC 

35 Apr 1973 R.DeanNRC 
500 Jun 1975 AJ. Williams ~ers. comm. 

ca.500 # Apr 1976 C.F.Clinning RC 
ca.250 Apr 1977 C.F.Clinning NRC 

ca._lli May 1984 Braine & Loutit 1987 

5. Walvis Bay Salt Works 3 Jul 1983 Braine & Loutit 1987 
(23 02 S; 14 25 E) a Aug 1987 Williams 1987b tJ 

0 
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APPENDIX 1.1 (cont.) 

6. Namib desert £ # Mar 1986 AJ. Williams pers.conun. 
(23 18 S; 14 40 E) 

* 7. lchaboe Island bred May 1988 Y.Cheselet pers. comm. 
(26 17 S; 14 56 E) 

8. . * bred Aug 1986 Williams 1987c Pen~m Island 
(26 7 S; 15 09 E) 

9. Halifax Island * 8 May 1976 Cooper et al. 1977 
(26 38 S; 15 04 E) nil May 1977 CooSier et al. 1977 

ca. 252 May 1982 C.J. futterheim NRC 
1 Jun 1984 Williams 1985a 

10. Liideritz Harbour /Shark Island bred? 1965 Becker 1965 
(26 38 S; 15 10 E) bred Jul 1974 Cooper et al. 1977 

bred May 1975 Cooper et al. 1977 
bred May 1976 Cooper et al. 1977 
963 .May 1977 C°W'Jer et al. 1977 
25 # Apr 1978 B. .Rowlands NRC 
53 May 1982 C.J.Stutterheim NRC 
31 + 1984 Williams 1985b 

247 # . Apr 1986 Komen et al. 1986 

11. Long Islands * 
(26 48 S; 15 06 E) 

ca.50 Feb 1980 Shaughnessy & Shaughnessy 1987 

12. . * bred pre-1963 Rand 1963b Possess10n Island 
(27 01 S; 15 21 E) 29 Mar 1977 Cooper et al. 1977 

4 Jul 1978 M.AMeyer et al. NRC 
912 Feb 1987 B.M.Dyer pers.conun. 

ca.550 Mar 1989 B.M.Dyer pers.comm. 

"' fo-' 
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APPENDIX 1.1 (cont.) 

13. Alexander Ba1' 39 + 
(28 38 S; 16 2 E) 62 + 

bred 
ca. 700 

14. Papendorp Salt Works 8 
(3142 S; 18 13 E) 8. 

15. Wadrifsoutpan 187 
(32 12 S; 18 20 E) ca. 70 

393 

16. Rocher Pan * 1 
(32 36 S; 18 18 E) 2 

16 
39 
1 

17. Berg River Salt Works 174 
(32 48 S; 18 10 E) 12 + 

142 
ca. 600 

18. Saldanha harbour and Naval Base ca.200 
(33 02 S; 17 56 E) 240 

178 
260 
127 

ca . ..M!Q 

Jul 1956 
Apr 1978 
May 1986 · 
Mar 1989 

Apr 1970 
May 1985 

. Apr 1977 
Apr 1979 
Feb 1981 

Jul 1972 
Sep 1981 

' Aug 1982 
Aug 1983 
Oct 1984 

Jun 1977 

# 
Seb 1987 
Fe 1988 

# Feb 1989 

Apr 1976 
Apr 1977 
Apr 1978 
Mar 1981 
Mar 1982 
Jan 1988 

Grindley 1959 
Manry 1978 
Williams 1986 
Williams 1989 

H.H.Berry NRC 
Graham & Brooke 1985 

Cooper & Sinclair 1977 
J.Cooper NRC 
G.D.Underhill et al. NRC 

PFIAONRC 
M.H.Currie NRC 
M.H.Currie NRC 
M.H.Currie NRC 
M.H.Currie NRC 

Cofler 1977a 
W. .Steele NRC 
C.R. Velasquez NRC 
C.R.Velasquez NRC 

Coo~er 1976 
J.C. inclair NRC 
J.C.Sinclair NRC 
G.D.Underhill NRC 
G.D.Underhill NRC 
N .Stallard pers.comm. 

"" "" 
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APPENDIX 1.1 (cont.) 

Marcus Island & causeway * 12 Jun 1951 E.H.Ashton NRC 19. 
(33 02 S; 17 58 E) . bred · May 1960 M.Gillham NRC 

749 1977 J.C.Sinclair NRC 
687 Apr 1978 J.C.Sinclair NRC 

2-300 Jan 1984 W.Suter pers. comm. 
792 Apr 1987 R.J.M.Crawford pers. comm. 
nil Apr 1989 B.M.Dyer pers. comm. 

* Aug 1925 C.Wyndham NRC 20. MalSas Island 1 
(33 3 S; 17 55 E) 2 May 1926 C.Wyndham NRC 

4 Jun 1929 C.Wyndham NRC 
ca.350 Jul 1977 J.C.Sinclair NRC 

11 Apr 1988 C.B.Walter pers.comm. 
nil Apr 1989 B.M.Dyer pers.comm. 

* 118 Apr 1977 J.Cooper NRC 21. Jutten Island 
(33 03 S; 17 57 E) ca.BOO Mar 1978 G.Nicholls NRC 

460 Apr 1987 · R.J.M.Crawford pers. comm. 
30 Jun 1988 APlos pers. comm. 

ca • ..1.fil!Q Apr 1989 B.M.Dyer pers. comm. 

22. Meeuw Island bred 1978/79? Brooke & Crowe 1982 
(33 05 S; 18 00 E) nil Apr 1987 R.J.M.Crawford pers. comm. 

nil Apr 1989 B.M.Dyer pers. comm. 

* bred C.M.Stevens NRC 23. Schaapen Island Apr 1888 
(33 06 S; 18 01 E) 5 May 1949 R.Liversidge et al.NRC 

15 + Jul 1952 R.Liversidge NRC 
118 May 1953 R.Liversidge & G.Maclean NRC 

ca.50 Jun 1963 B. W.Rowlands NRC 
ca. 10 May 1971 B. W.Rowlands NRC 

236 May 1972 G.D. Underhill NRC 
481 Jun 1973 Williams 1977 
185 Apr 1987 R.J.M.Crawford pers. comm. 

ca.J.jQQ Apr 1989 B.M.Dyer pers. comm. "" w 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

APPENDIX 1.1 (cont.) 

24. Vondeling Island * 1 Sep 1979 B.W.Rowlands NRC 
(33 09 S; 17 59 E) nil Mar 1987 R.J.M.Crawford pers. comm. 

nil Apr 1989 B.M.Dyer pers. comm. 

25. Island, Langebaan Lagoon * L.G.Underhill NRC 102 Jun 1981 
(33 11 S; 18 06 E) 44 Jul 1982 L.G.Underhill NRC 

nil Jul 1983 L.G.Underhill NRC 
~ Apr 1987 R.J.M.Crawford pers. comm. 

26. Rooipan 
(33 19 S; 18 09 E) 

ca. 12 Sep 1988 R.K.Brooke pers.comm. 

27. Dassen Island * nil 1896 Sclater 1896 
(33 25 S; 18 05 E) ca. 100 Apr 1972 J.Co~erNRC 

~ Feb 1988 R.J. .Crawford pers. comm. 
6 Mar 1989 RJ.M.Crawford pers. comm. 

28. Robben Island 10 + Sep 1949 J.R.Lasbrey NRC 
(33 47 S; 18 22 E) bred Jun 1951 Brown 1952 

bred Jun 1952 Brown 1952 
ca. 400 Sep 1953 Tinberien & Broekhuysen 1954 
ca. 20 Jul 1956 R.K.Sc midt NRC 
lOOO's May 1960 Gillham 1963 

bred Jul 1963 D.M.Skead NRC 
229 + May 1968 R.K.Schmidt & J.Macleod NRC 
301 May 1970 M.H.Broekhuysen NRC 

1102 May 1971 G.J.Broekhuysen NRC 
66 + Jun 1972 Underhill & Underhill 1986 

225 + May 1973 Underhill & Underhill 1986 
ca. 2 225 May 1974 G.D.Underhill & L.Hicks NRC 

298 + Jun 1975 Underhill & Underhill 1986 
443 + May 1976 . Underhill & Underhill 1986 
150 + May 1978 G.D.Underhill NRC 

4309 Apr 1979 Kriel et al. 1980 
3 599 Apr 1980 Kriel et al. 1980 '"' ""' 
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APPENDIX 1.1 (cont.) 

ca. 970 May 1981 G.D. & L.G.Underhill NRC 
ca.500 Apr 1984. G.D. & L.G.Underhill NRC 

500 + May 1985 Brooke & Cooper 1985 
2 738 Mar 1987 R.J.M.Crawford pers. comm. 
2 231 Feb 1988 R.J.M.Crawford pers. comm. 
~ Mar 1989 R.J.M.Crawford pers. comm. 

29. Rietvlei 1 Sep 1964 Morgan 1964 
(33 50 S; 18 29 E) ca. 100 # Aug 1977 Underhill 1978 

595 Sep 1981 G.D.Underhill NRC 
93 Sep 1982 G.D.Underhill NRC 

bred Sep 1983 G.D.Underhill NRC . 
30. Ysterplaat Air Force Base ca. 3 000 Nov 1964 J.M.Winterbottom NRC 

(33 51S;18 32 E) ca • ..2...QOO # Oct 1987 N.Louw pers.comm. 
nil Mar 1988 The Argus 1988 
nil Apr 1989 B.M.Dyer per. comm. 

31. Cape Town docks 40 Apr 1977 Simon 1977b 
(33 54 S; 18 26 E) 281 Apr 1987 B.M.Dyer pers. comm. 

ca. 100 Aug 1988 M.Diegaard~rs.comm. 
37 # Apr 1989 W.K.Steele C 

32. Paarden Eiland 1 Jun 1982 A Waltner NRC 
(33 54 S; 18 28 E) 1 Aug 1986 R.K.Brooke NRC 

33. Greenpoint Ho~ital 
(33 55 S; 18 25 ) 

18 May 1974 Broekhuysen & Elliott 1974 

34. Sea Point Medical Centre 
(33 55 S; 18 23 E) 

7 Jul 1982 Morgan 1982 

35. Checkers buildinr, Sea Point bred 1980s P.A.R.Hockey pers. comm. 
(33 55 S; 18 23 E · 

l\J 
U1 
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APPENDIX 1.1 (cont.) 

36. Ellerslie School 20 
(33 55 S; 18 23 E) 

37. Rotunda buildin~ Camps Bay bred 
(33 57 S; 18 23 E 

38. Black River 26 
(33 57 S; 18 29 E) 

39. Athlone Power Station bred 
(33 57 S; 18 31 E) 

40. Kenilworth Race Course 1 
(34 00 S; 18 29 E) 

41. Hout Bay harbour 72 
(34 04 S; 18 21 E) nil 

nil 

42. Wildevoelvlei 1 
(34 08 S; 18 22 E) 

43. Rondevlei * nil 
(34 04 S; 18 30 E) 24 

180 
43 
56 

8 
26 
·~ 

+ Jul 1982 

Jul 1982 

# Aug 1981 

1980s 

Jul 1976 

Apr 1987 
Apr 1988 

. Apr 1989 

Mar 1986 

pre 1978 
# Aug 1978 

May 1979 
May 1980 
Jun 1981 
Jun 1982 
Jun 1983 
Apr1984 

Morgan 1982 

Morgan 1982 

G.D.Underhill NRC 

I.Cooper pers. comm. 

C.J.Vemon NRC 

W.KSteele NRC 
W.KSteele NRC 
W.KSteele NRC 

P.Chadwick NRC 

Langley 1978 
Langley 1978 
Langley 1979 
Langley 1980 
Langley 1981 
Langley 1982 
Langley 1983 
Langley 1984 

rv 
0\ 
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APPENDIX 1.1 (cont.) 

44. 

45. 

46. 

47. 

48. 

Strandfontein Sewage Works 
(34 05 S; 18 31 E) 

Paarl Sewage Works 
(33 41S;18 58 E) 

Vermont Lagoon 
(34 25 S; 19 09 E) 

Seal Rock, Franskraalstrand 
(34 36 S; 19 22 E) 

* . 
Dyer Island 
(34 41S;19 25 E) 

30-50 
642 

1195 
408 
424 
947 
34 
3 

11 
nil 

2 
7 
~ 

6 

1 

ca.60 
bred 

8 
13 

bred 

NOTE: * =breeding localities within legally proclaimed nature reserves. 
# = breeding unsuccessful. 

May 1976 C:J.UysNRC 
Apr 1977 Brown 1977 
Apr 1978 A.H.Brown & H.Gottschalk NRC 
Mar 1980 A.H.Brown & H.Gottschalk NRC 
Sep 1981 A.HuntNRC 
Apr 1982 C.J.Uys et al. NRC 
Feb 1983 A.H.Brown & H.Gottschalk NRC 
Jul 1987 A.H.Brown & H.Gottschalk NRC 

Sep 1988 A.H.Brown & H.Gottschalk NRC 
Jun 1989 A.H.Brown & H.Gottschalk NRC 

Oct 1980 M.H.Currie NRC 
Mar 1981 M.H.Currie NRC 
Nov 1989 Brown 1990 

Sep 1979 E.L.Roberts NRC 

Jul 1980 J.Cooper NRC 

Jun 1923 Symons 1924 
Jun 1930 Vincent 1945 
Jul 1946 R.W.Rand NRC 

Aug 1971 J.Cooper NRC 
Sep 1983 W.Suter pers. comm. 

maximum counts at each locality during the period 1984-89 are underscored, and were 
used to determine population estimate. 

I\) 

....J 
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CHAPTER2. 

POPULATION SIZE, DISTRIBUTION AND DISPERSAL OF KELP 
GULLS IN THE SOUTHWESTERN CAPE PROVINCE, SOUTH 

AFRICA 

The southwestern coastline of South Africa has only two common, resident 

gull species, the Kelp Gull Larus dominicanus and Hartlaub's Gull; although small 

numbers of Grey-headed Gulls also occur (Maclean 1985; Berruti et al. 1989). The 

southern African Kelp Gull is recognized as a distinct subspecies, L. d. vetula 

(Brooke & Cooper 1979a), and its population size and distribution have been 

summarized previously (Crawford et al. 1982). Population control of Kelp Gulls was 

practised officially on the guano islands off the west coast of South Africa until the 

early 1960s. However, on at least one island some form of population control 

continued until 1978 (Crawford et al. 1982). All gulls are now protected in South 

Africa. 

Several gull species in the northern hemisphere have undergone rapid 

population increases in recent years. This has been attributed to amelioration of 

climate, reduced persecution and increased food availability due to human activities 

(e.g. Harris 1970; Horton et al. 1983; Bowes et al. 1984; Blokpoel & Tessier 1986). 

It has been suggested that numbers of both Kelp and Hartlaub's Gulls are·increasing 

in South Africa (Crawford et al. 1982; Cooper et al. 1984; Chapter 1), but little is 

known of the effects of man's activities on gulls in South Africa. This study of Kelp 

Gulls in the southwestern Cape addressed three key questions: 

1. Are Kelp Gull numbers increasing in the southwestern Cape? 

2. Does the provision of "supplementary" food at sites such as fishing harbours and 

refuse dumps influence gull distribution, and are all age-classes of gull influenced 

equally? 

3. Is the direction of juvenile dispersal from natal colonies influenced by the 

availability of supplementary food? 

28 
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METHODS 

Kelp Gulls are separable into age classes on the basis of plumage and soft 
part colouration (Kinsky 1963; Harrison 1983). In this study three age classes of 
Kelp Gull were recognized: juvenile (birds in juvenile, first winter or first summer 

plumage), adult (full adult plumage) and subadult (intermediate birds). 

Gulls have been counted at four major waterbodies around the Cape 
Peninsula since the early 1950s (Winterbottom 1960; Blaker & Winterbottom 1968; 

Langley 1978-87; Cape Bird Club records). Data from these counts, nest record 
cards of the Southern African Ornithological Society and relevant literature were 
reviewed to determine trends in Kelp Gull population size in the southwestern 
Cape. 

The Southern African Bird Atlas Project regards the Orange River mouth 

(28 38 S; 16 26 E) in the north and the 23° E line as the boundaries of the 

southwestern Cape. This ca. 1 400 km coastline was divided into 43 areas, 
corresponding to quarter degree (15' X 15') grid squares. The length of coastline 

within each square was determined, and the presence or absence of a source of 
supplementary food noted (i.e. refuse dump, fishing harbour, fish or rock lobster 

Jasus lalandii processing plant) (from Jackson & Lipschitz 1984). During the 
1980/81 summer, gulls on the southwestern Cape coast were counted by grid square 

by the Western Cape Wader Study Group (Underhill & Cooper 1984). These data 

were analysed to determine if a source of supplementary food affected gull density. 

During 1987-89, 262 monthly counts of Kelp Gulls were made at 12 sites 
between Saldanha Bay (33 03 S; 17 58 E) and False Bay (34 04 S; 18 41 E) (Fig. 2.1). 
All counts were made within two hours of noon, irrespective of tidal level. Sites 
ranged from Olifantsbos Bay and 16 Mile Beach, where man has little impact, to 
Strandfontein refuse dump and Hout Bay, Kalk Bay and Yzerfontein harbours, 
where gulls feed almost exclusively on products of human activity. At 16 Mile 
Beach, five stretches of beach, each of three km, were surveyed monthly over 38 
months. 

To determine the direction of juvenile Kelp Gull dispersal, 1 223 fledglings 
were ringed at four colonies in the southwestern Cape during December 1987. 
Fledglings were marked with a single coloured plastic ring in addition to the 
standard South African Bird Ringing Unit (SAFRING) numbered metal ring. 
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FIGURE2.1 

Location of study sites in the southwestern Cape Province. 
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Different colours were used to indicate the colony of origin. All recovery data of 

Kelp Gulls ringed at the four study colonies were obtained from SAFRING records. 

After the breeding season, the coastline between Lambert's Bay 

(32 05 S; 18 18 E) and Franskraalstrand (34 37 S; 19 25 E) was surveyed monthly 

between February and May 1988, during the gulls' post-fledging dispersal period. A 

final coastal survey was undertaken in November 1988 when ringed birds.were one 

year old. During these coastal surveys all resightings of colour-ringed gulls were 

recorded, and gulls were counted at all sites where they regularly occurred. 

RESULTS 

Population trends 

Early records indicate that Kelp Gulls have always been numerous along the Cape 

coast (Kolb 1731; Le Vaillant 1790; Menegaux 1923; Symons 1926; Ross 1978). This 

was despite severe egg depredation and dishirbance at the main breeding colonies 

on west coast islands between 1844 and the early 1960s, when guano and Jackass 

Penguin Spheniscus demersus eggs were collected (see Symons 1926; Hewitt 1937; 

Rand 1952; Crawford et al. 1982). 

Apart from census~s by the Sea Fisheries Research Institute there has been 

no directed attempt to monitor long term breeding success or population size of the 

Kelp Gull in the southwestern Cape. The total number of breeding pairs of Kelp 

Gull in southern Africa counted during these censuses increased from 11 333• in 

1978 (Crawford et al. 1982) to 12 696 in 1985 (Williams & Crawford in prep.). The 

numbers of both breeding pairs and reported breeding localities have continued to 

increase in the southwestern Cape during recent years (Table 2.1; Appendix 2.1). 

Counts indicate that the overall number of gulls attending wetlands in the urbanized 

Cape Peninsula has increased, as have numbers at 16 Mile Beach on the west coast 

where human influence is negligible (Table 2.2). 

Influence of man :S- activities on distribution 

The number of Kelp Gulls per km of coastline was significantly higher in those 
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TABLE2.1 

TRENDS IN KELP GULL BREEDING POPUIATION SIZE AT WCALITIES 

IN THE SOU1HWESTERN CAPE PROVINCE, SOUTH AFRICA 

Breeding locality 

1. Orange River mouth 
2. Bird Island, Lambert's Bay 
3. Cape Columbine 
4. Berg River Estuary 
5. Abdolsbaai 
6. Hoedjies Point . 
7. Marcus Island & causeway 
8. Malgas Island 
9. Jutten Island 
10. Meeuw Island 
11. Schaapen Island 
12. Vondeling Island 
13. Island, Langebaan Lagoon 
14. 16 Mile Beach 
15. Rooipan 
16. Die Skeiding, Yzerfontein 
17. Dassen Island 
18. Simonstown harbour 
19; Rondevlei 

. 20. Strandfontein sewage works 
21. Pelican Park 
22. Seal Island 
23. Swartklip · 
24. Rooiels offshore .rock 
25. Vermont salt pan 
26. Dyer Island 
27. Geyser Island 
28. Die Mond Forestry Reserve 
29. Die Mond Nature Reserve 
30. East of Die Mond 
31. De Hoop Vlei 
32. Koppie Alleen 
33. Witklip, Cape Infanta 
34. Meester se Baai 
35. Seeland, Gouritzriviermond 
36. Fransmanshoek, Vlees Point 
37. Pinnacle Point 
38. Sedgfield 

1960s-1970s 

* 
* 
* 
* 

* 
* 
* 

DECR 
INCR 

* 

* 
* 
* 
* 

INCR 

* 
STABLE 

* 
* 

* 
* 

DECR 

* 
* 
* 

INCR 
* 
* 

Note: * = insufficient data available to assess trends. 

1970s-1980s 

INCR 
INCR 

* 
INCR 
NEW 
NEW 

STABLE 
STABLE 

INCR 
* 

INCR 
INCR 
NEW 
NEW 
NEW 

* 
INCR 

* 
STABLE 

INCR 
NEW 

* 
STABLE 

NEW 
NEW 

* 
* 

NEW 
INCR 
INCR 
INCR 
NEW 

* 
* 

STABLE 
* 
* 
* 
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TABLE2.2 

COUNTS OF KELP GULLS AT SITES IN THE SOUTHWESTERN CAPE PROVINCE 

SITE PERIOD NUMBER OF NUMBER OF SOURCE AND NOTES 
KELP GULLS COUNTS 

Rietvlei 1954-58 17 67 1. average of monthly medians 
(33 50 S; 18 29 E) 1961-67 13 63 2. average of monthly medians 

1980-85 142 60 3. average of monthly medians 

· Rondevlei 1952-58 2 81 1. average of monthly medians 
(34 04 S; 18 30 E) 1978-82 8 60 4. average of monthly maxima 

1983-87 3 60 4. average of monthly maxima 

Sandvlei 1952-55 15 31 1. average of monthly medians 
(34 05 S; 18 28 E) 1986-89 3 36 3. average of monthly medians 

Strandfontein 1954-58 2 22 1. average of monthly medians -

(34 05 S; 18 31 E) 1962-66 20 55 2. average of monthly medians 
1983-89 546 68 3. average of monthly medians 

16 Mile Beach 1981-83 809 5 5. mean monthly count 
(33 18 S; 18 08 E) 1987-89 · 1155 38 6. mean monthly count 

1. Winterbottom 1960 
2. Blaker & Winterbottom 1968 
3. Cape Bird Club unpublished records 
4. La~ley 1978-87 
5. Un erhill & Cooper 1984 
6. This study 

w 
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quarter degree grid squares which included a source of supplementary food (Mann

Whitney U = 2.32; N = 43; p < 0.05). Kelp Gull numbers were generally high at 

sites where large quantities of supplementary food were available, particularly 

refuse dumps (Strandfontein dump: mean no. = 546, SD = 296, N = 19; Laingville 

dump: mean no.= 454, SD= 641, N = 3). 

The average proportion of juvenile Kelp Gulls at a site was influenced by the 

distance from that site to a source of supplementary food (r = -0.63; N = 12; p < 

0.05) (Fig. 2.2). In addition, the proportion of juvenile Kelp Gulls at fishing 

harbours increased during the year, with a corresponding decrease at sandy beaches 

(Fig. 2.3). The proportion of juveniles among the Kelp Gull population on the 

sandy beach was significantly less than expected during the winter months, May to 

August (X2 = 191.0; d.f. = 1; p < 0.001) (Table 2.3; Fig. 2.3). 

Juvenile dispersal 

Between December 1987 and July 1989, 120 colour-ringed Kelp Gulls were 

resighted away from ringing sites (Fig. 2.4a - c). Overall, 79 resightings (65.8 %) 

were in the vicinity of the urbanized Cape Penirisula and south coast. This was due, 

in part, to observer bias. Six people regularly watched for colour-ringed gulls in the 

Cape Peninsula whereas only one surveyed the remaining coastline. It was not 

possible to correct for this bias in the numbers of observers because of the great, 

and unquantifiable, variation in observer effort. 

Kelp Gulls from the colonies in False Bay at Pelican Park and Swartklip 

showed similar patterns of dispersal. Most resightings (N = 33) and recoveries (N 

= 5) were on the 35 km False Bay coastline between Kalk Bay and Strand 

(34 07 S; 18 48 E), or in the vicinity of Hout Bay harbour. The only records of birds 

outside this area were one gull recovered at Lambert's Bay, 216 km from the ringing 

site and resightings of single gulls at the East London Oceanarium 

(33 02 S; 27 55 E) and Gansbaai harbour (34 35 S; 19 21 E), respectively 880 km and 

90 km from the ringing site (Fig. 2.4a). 

Gulls fro·m west coast colonies dispersed farther from the natal site than did 

False Bay birds, and Schaapen Island birds were resighted (N = 20) between St 

Helena Bay (32 15 S; 18 03 E) and Gansbaai (Fig. 2.4b ). Gulls from Dassen Island 
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TABLE2.3 

PROPORTION OF JUVENILES IN THE KELP GULL POPULATION AT 16 

MILE BEACH DURING WINTER (MAY TO AUGUST) 

SEP-APR MAY-AUG TOTAL 

Total number of 
Kelp Gulls counted 
at beach 

26 793 17993 44 786 

Total number of 
juveniles counted -2111 806 2 917 
at beach 

Expected number of 
juveniles at beach 

1 745.08 1171.92 2 917 
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FIGURE2.4 

Distribution of recoveries and resightings of Kelp Gulls ringed at a. Swartklip and 

Pelican Park. b. Schaapen Island. c. Dassen Island. 
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were resighted (N = 67) along the entire 580 km of coastline monitored, from 

Lambert's Bay to Gansbaai, although most resightings were to the south of the 

island (Fig. 2.4c). 

There was an apparent difference in the direction of juvenile dispersal from 
the two major colonies at Schaapen Island and Dassen Island. Including gulls ringed 

prior to this study, 23 gulls have been recovered dead after being ringed as chicks at 

these two colonies (SAFRING records). Of the Kelp Gulls ringed at Schaapen 

Island, 15 of 16 recoveries were north of the island, on the west coast between 

Langebaan (33 05 S; 18 02 E) and Mile 4 beach, Namibia (22 38 S; 14 31 E), 1212 

km north of the ringing site (Fig. 2.4b ). In contrast, gulls from Dassen Island have 
been recovered (N = 7) only at the island or to the south {SAFRING records) (Fig. 

2.4c). There were very few resightings (N = 20) of gulls from Schaapen Island 

relative to the number ringed (N = 496). However, much of the coastline to the 

north of this colony was not surveyed for colour-ringed gulls. 

DISCUSSION 

There are several sources of evidence that Kelp Gull numbers are increasing 
in the southwestern Cape (Tables 2.1 and 2.2; Appendix 2.1 ). Because there has 

also been an increase in the number of suitable roosting and feeding sites in the 

area (e.g. Wildevoelvlei Sewage Works), the increase may be greater than indicated 

by the data presented here. Although the number of observers has also increased in 
recent years this should not have affected counts and estimates at waterbodies and 
known breeding localities. The large increases in numbers of gulls at some sites in 
the Cape Peninsula, which are not paralleled by comparable decreases elsewhere 

(Table 2.2), suggest these increases do not result solely from local changes in the 
dispersion of gulls. 

Increasing gull numbers may represent a return to population levels prior to 
human persecution. However, as no quantitative historical data are available for 
the southwestern Cape, this cannot be tested. Following the reduction in 
persecution of gulls in the 1960s (Crawford et al.. 1982) several new mainland 

breeding colonies have been established (Cooper 1984; 1987; Steele 1988). 

Breeding success at these localities is often low due to human disturbance or 
terrestrial predators (pers. obs.). The continued use of these mainland sites may 
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indicate a population expansion beyond the carrying capacity of offshore islands, 

and presumably above historical limits. Numbers breeding at the west coast islands 

also may have increased following the reduction of the Cape Fur Seal Arctocephal.us 

pusillus population with a concomitant increase in nest site availability (see 

Shaughnessy 1984). 

It is not known if the increasing numbers of Kelp Gulls in the southwestern 

Cape reflect, in part, increased breeding success (defined as young fledged per 

breeding pair per year). Fordham (1970) found breeding success of the Kelp Gull in 

New Zealand to be affected by food availability. Although adult gulls continue to 

eat "unnatural" food during the breeding season, stomach samples collected at 

several breeding localities in South Africa indicate that Kelp Gull chicks are fed 

predominantly "natural" prey (Chapter 3). This implies that supplementary food 

sources may have a limited effect on breeding success. 

Although gull numbers on the South African west coast have increased since 

the late 1960s, fisheries landings at west coast ports have not (Crawford et al. 1987). 

This may be due to a delayed effect of high food availability, together with the 

proliferation of refuse dumps. Populations of some gull species in the Bristol 

Channel, United Kingdom, continued to increase for several years after an apparent 

decline in food availability following more efficient refuse disposal (Harris 1970). 

43 

Until recently, the Kelp Gull in South Africa was restricted to the coastline 

and offshore waters up to 150 km from the coast (B. Rose unpubl. data). This 

contrasts with the situation in New Zealand and South America where they 

commonly occur inland (Crawford et al.. 1982; Harrison 1983; Morant & Winter 

1983). The majority of Kelp Gulls in the southwestern Cape still occur on open 

sandy beaches (Ryan et al.. 1988; pers. obs.) where they feed predominantly on sand 

mussels Donax se"a. However, increasing numbers of Kelp Gulls are now found 

inland in South Africa, where they forage in croplands and scavenge at carcasses 

(Ryan & Furness 1982; Suter & Ryan 1984; Fraser et al.. 1985; Ryan 1985; Barnes 

1986; Hockey et al.. 1989). Refuse dumps are important foraging sites for Kelp . 

Gulls, particularly juveniles, and the greatest concentration of gulls in the Cape 

Town area is at the large refuse dump at Strandfontein. 

Juvenile gulls are less efficient at foraging than adults (e.g. Siegfried 1977; 

Burger 1988a; Chapter 5), and are vulnerable following the relatively short period of 

post-fledging parental care (Burger 1981a). At sites where supplementary food is 
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available it is usually abundant and easily obtained. Kelp Gulls at Strandfontein 

dump obtain a minimum of 29 % of their dietary protein intake from non-marine 

sources (i.e. refuse) (Chapter 3). Because supplementary food is available 

throughout the year it has the potential to serve as a ''buffer" during periods when 

the availability of natural prey is low. 

Sites with supplementary food will be of particular importance to juvenile 

gulls as they pre-empt the need for rapid learning of complex feeding techniques. 

Therefore, despite the fact that juveniles foraging at refuse dumps are still less 

efficient than adults (e.g. Verbeek 1977a; 1977b; Chapter 5), their chances of 

survival are probably enhanced by feeding at such sites. If so, this enhanced juvenile 

survival is likely to be a major cause of increasing gull numbers in the· southwestern 

Cape. Post-breeding dispersal of both adult and juvenile Kelp Gulls towards 

supplementary feeding sites has been observed in New Zealand (Fordham 1970). 

First-year Kelp Gulls from colonies along the False Bay coastline generally 

did not disperse far. Pelican Park and Swartklip are the closest Kelp Gull colonies 

of any size to urbanized greater Cape Town (Appendix 2.1), which covers much of 

the Cape Peninsula. There are several sources of supplementary food close to these 

colonies, e.g. Hout Bay and Kalk Bay harbours, and Strandfontein and Swartklip 

refuse dumps, and juvenile gulls do not have to move far before locating sites of 

high food availability. 

This contrasts with the situation along the west coast where the highest 

concentrations of breeding Kelp Gulls occur (Crawford et al. 1982). This coast has 

relatively small urban centres and sources of supplementary food are limited, apart 

from the fishing harbour at Saldanha. 

Recoveries of gulls ringed at Schaapen Island have generally been from 

north of the colony, whereas Dassen Island gulls have only been recovered to the 

south. These islands have the two largest Kelp Gull breeding colonies in southern 

Africa (Crawford et al. 1982). Polarized dispersal from these colonies could 

therefore be viewed as a mechanism for reducing intraspecific competition (Hockey 

& Steele 1990). 

Juveniles appeared at fishing harbours in numbers from March. In the 

immediate post-fledging period colour-ringed juvenile Kelp Gulls were seen only at 

sandy beaches, where the number of juveniles was highest at this time of year. This 
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delay between fledging and arrival at fishing harbours coincides with the period of 

post-fledging parental care (Burger 1981a). 
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APPENDIX 2.1 

ANNUAL MAXIMUM RECORDED NUMBER OF BREEDING PAIRS AT ALL KNOwN BREEDING LOCALITIES OF 

KELP GULL IN THE SOUTHWESTERN CAPE PROVINCE, SOUTH AFRICA 

No. Breeding locality Numbers of Date Source 
breeding pairs 

l. Oran§e River mouth 150 ·Dec 1976 Frost & Johnson 1977 
(28 3 S; 16 26 E) bred 1979/80 J.Cooper NRC 

ca.300 Nov 1981 J.Cooper NRC 

2. Bird Island, Lamberts Bay 1 Dec 1975 G.D.Underhill NRC 
(32 05 S; 18 24 E) 1 Jan 1976 C.J.Vemon NRC 

14 Nov 1978 Crawford et al. 1982 
21 Nov 1985 Williams & Crawford in prep. 
21 Nov 1988 W.K.Steele NRC 

3. Cape Columbine 2 Jan 1981 Crawford et al. 1982 
(32 49 S; 17 51 E) 

4. Berg River Salt Works 1 Nov 1973 Crawford et al. 1982 
(32 47 S; 18 09 E) 30 Oct 1987 C.R. Velasquez pers. comm. 

65 Nov 1988 C.R. Velasquez pers. comm. 
26 Nov 1989 C.R. Velasquez pers. comm. 

5. Abdolsbaai 1 Dec 1983 Cooper 1984 
(32 49 S; 17 52 E) 

6. Hoedjies Point 
(33 02 S; 17 58 E) 

ca.6 1979/80 Cooper 1984 

~ 
O'I 
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APPENDIX 2.1 (cont.) 

7. Marcus Island & causeway bred Se~ 1923 ~ons 1926 
(33 02 S; 17 58 E) bred 1 50/51 .H.Ashton NRC 

5 Dec 1972 J.Co~erNRC 
ca.30 Nov 1973 AJ. illiams NRC 

80 Nov 1978 Crawford et al. 1982 
52 1979/80 Burfter & Gochfield 1981 
58 Nov 1985 Wil iams & Crawford in prep. 

bred 1986/87 ~rs. obs. 
bred 1987/88 .K.Steele NRC 

8. Malgas Island 26 Nov 1978 Crawford et al. 1982 
(33 03 S; 17 55 E) 9 1979/80 Burfter & Gochfield 1981 

42 Nov 1985 Wil iams & Crawford in prep. 

9. Jutten Island 714 Nov 1978 Crawford et al. 1982 
(33 03 S; 17 57 E) ' 80 Nov 1979 R.K.Brooke NRC 

1009 Nov 1985 Williams & Crawford in prep. 
bred 1986/87 W.K.Steele NRC 

10. Meeuw Island bred 1950/51 E.H.Ashton NRC 
(33 05 S; 18 00 E) ca. 1000 Dec 1963 B. W.Rowlands NRC 

+6 Jan 1971 B.W.Rowlands NRC 
185 Nov 1978 Crawford et al. 1982 

bred 1989/90 J.Buchanan pers. comm .. 

11. Schaapen Island bred Nov 1781 Le Vaillant 1790 
(33 06 S; 18 01 E) bred Sep 1923 Symons 1926 

bred Oct 1924 C.Wyndham NRC 
2 Dec 1945 C.Wrrdham NRC 
1 Oct 1949 V.L. ringle NRC 

75-100 young . Jan 1962 B.W.Rowlands NRC 
ca. 1000 Oct 1963 B.W.Rowlands NRC 

2 Oct 1970 B.W.Rowlands NRC 
2342 Nov 1978 Crawford et al. 1982 

ca. 3 000 1979/80 Bu~er & Gochfield 1981 ~ 
-.J 

ca. 2500 Dec 1987 W. .Steele NRC . 
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APPENDIX2.1 (cont.) 

12. Vondeling Island 145 Oct 1978 Crawford et al. 1982 
(33 09 S; 17 59 E) 261 Nov 1985 Williams & Crawford in prep. 

13. Island, Langebaan Lagoon 20 Nov 1983 Cooper 1984 
(33 11 S; 18 06 E) 

14. 16 Mile Beach 1 Dec 1985 Steele 1988 
(33 18 S; 18 08 E) 1 Nov 1988 W.KSteele et al. NRC 

15. Rooipan 
(33 19 S; 18 09 E) 

1 Oct 1989 W.KSteele & P.Chadwick NRC 

16. Die Skeiding, Y zerfontein 3 Feb 1981 Crawford et al. 1982 
(33 23 S; 18 11 E) 

17. Dassen Island bred Nov 1952 E.H.Ashton NRC 
(33 25 S; 18 05 E) bred Jan 1954 R.Liversl~e NRC 

+ 151 Nov 1971 J.C~er RC 
2892 Oct 1979 Cra ord et al. 1982 
2424 Nov 1985 Williams & Crawford in prep. 

ca. 2 500 Dec 1987 W.KSteele NRC 

18. Simonstown harbour 1 Jan 1964 E.Middlemiss NRC 
(34 11 S; 18 26 E) 

19. Rondevlei 1 Dec 1970 E.Middlemiss NRC 
(34 03 S; 18 29 E) 1 Dec 1971 E.Middlemiss NRC 

1 Oct 1972 E.Middlemiss NRC 
2 Nov 1975 Crawford eta/. 1982 
1 Nov 1976 C.H.Langley NRC 
2 Nov 1980 Langley 1980 
1 Nov 1981 Langley 1981 
1 Nov 1982 Langley 1982 
1 Nov 1983 Langley 1983 
1 Nov 1984 Langley 1984 ~ 

00 
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APPENDIX 2.1 (cont.) 

20. Strandfontein Sewage Works 1 
(34 05 S; 18 31 E) 1 

1 
2 

36 
37 
59 

6 
21 
61 
64 
42 
23 
58 
2 

112 

21. Pelican Park ca. 150 
(34 04 S; 18 35 E) + 188 

22. Seal Island, False Bay 1 
(34 08 S; 18 35 E) ca. 10 

Nov 1968 
Nov 1969 
Nov 1975 
Dec 1976 
Nov 1978 
Nov 1979 
Nov 1980 
Dec 1981 
Oct 1982 
Oct 1983 
Nov 1984 
Oct 1985 
Nov 1986 
Oct 1987 
Nov 1988 
Nov 1989 

1987/88 
1988/89 

Nov 1931 
Oct 1950 

N.Williams NRC . 
AR.Brown NRC 
H.Gottschalk & ABrown NRC 
H.Gottschalk & ABrown NRC 
Crawford et al. 1982 
H.Gottschalk & ABrown NRC 
AHuntNRC 
AHuntNRC 
ABrownNRC 
A.Brown & H.Gottschalk NRC 
A.Brown & H.Gottschalk NRC 
ABrown & H.Gottschalk NRC 
ABrown & H.Gottschalk NRC 
A.Brown & H.Gottschalk NRC 
ABrown & H.Gottschalk NRC 
ABrown & H.Gottschalk NRC 

Steele 1988 
W.K.Steele NRC 

Crawford et al. 1982 
Rand 1951 

"" l.O 
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APPENDIX 2.1 (cont.) 

23. Swartklip 1 Dec 1940 R.M.Curry NRC 
(34 04 S; 18 41 E) 3 Nov 1953 SAOSNRC 

7 Dec 1960 , P.Ste~ & N.Myburgh NRC 
"scores" Nov 1961 G.K. stran~ NRC 

+ 20 Nov 1962 C.J.Uys & J. artin NRC 
89 Nov 1963 AMorris & ABrown NRC 
32 Nov 1965 P.St'Wl: & J.Brooks NRC 

ca. 100 Oct 1966 J.M. interbottom NRC 
ca. 150 Oct 1967 J.M.Winterbottom NRC 

+7 Jan 1968 N.van Zyl NRC 
ca. 130 Oct 1970 Crawford et al. 1982 
ca.SO Nov 1972 J.M.Winterbottom NRC 

+7 Oct 1973 R.K.Schmidt NRC 
+3 Oct 1976 C.J.Vemon NRC 
249 Nov 1978 Crawford et al. 1982 

ca.200 1979/80 Burger & Gochfield 1981 
ca.200 1986/87 wrs. obs. ' 

+ 134 Nov 1987 .K.Steele NRC 
+ 137 Nov 1988 W.K.Steele NRC 

24. Rooiels, offshore rock 1 Nov 1989 G.D.Underhill & J.Philogene NRC 
(34 17 S; 18 50 E) . 

25. Vermont Saltpan 1 Nov 1984 Roberts 1985 
(34 25 S; 19 10 E) 

26. Dyer Island bred Dec 1903 W.L.Sclater NRC 
(34 41S;19 15 E) bred Jan 1913 H.SkoogNRC 

88 Oct 1978 Crawford et al. 1982 
bred Dec 1979 R.K.Brooke NRC 

27. Geyser Island 2 Oct 1978 Crawford et al. 1982 
(34 42 S; 19 15 E) 

28. Die Mood Forestry Reserve 1 Dec 1981 G.D.Underhill NRC U1 
0 

(34 44 S; 20 05 E) 1 Dec 1983 Cooper 1984 
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APPENDIX 2.1 (cont.) 

29. Die Mond Nature Reserve 1 Oct 1929 H.J.Joubert NRC 
(34 43 S; 20 07 E) ca. 150 Nov 1978 G.Nicholls NRC 

282 1979/80 Burger & Gochfield 1981 
ca.450 Oct 1980 Crawford et al. 1982 
+ 300 Nov 1983 E.L.Roberts NRC 

30. East of Die Mond ca.500 Nov 1975 R.W.Summers NRC 
(34 42 S; 20 09 E) lOO's Nov 1977 E.SmutsNRC 

ca.250 Jan 1979 J.Cooper NRC 
3-400 Nov 1980 E.SmutsNRC 
lOO's Nov 1981 E.SmutsNRC 

ca. 700 Nov 1982 E.SmutsNRC 
ca.400 Nov 1983 E.Smuts NRC 
ca.400 Dec 1987 E.SmutsNRC 

31. De Hoop Vlei 15 Nov 1960 C.J.Uys et al. NRC 
(34 30 S; 20 22 E) 1 Nov 1961 C.J.!llcs NRC 

24 Oct 1963 Cra ord et al. 1982 
1 Nov 1974 C.J.~sNRC 
1 Nov 1978 Cra ord et al. 1982 
1 Nov 1979 R.G.Jeffery NRC 
2 Nov 1980 M.H.Currie NRC 
1 Oct 1981 M.H.Currie NRC 
2 Nov 1986 M. & AScott NRC 

10 Nov 1987 A.Scott & W.Ince NRC 
11 Nov 1988 A.ScottNRC 

32. Kop~ie Alleen 1 Dec 1984 Cooper 1987 
(34 9 S; 20 31 E) 4 Nov 1985 Cooper 1987 

33. Witklip, Cape lnfanta 12 Oct 1951 Crawford et al. 1982 
(34 28 S; 20 51 E) 8 Sep 1952 P.Zoutendyk & P.Steyn NRC 

34. Meester se Baai 1 Nov 1978 Crawford et al. 1982 
(34 24 S; 21 47 E) V1 

..... 
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APPENDIX 2.1 (cont.) 

35. Seeland, Gouritzriviermond 2 
(34 23 S; 21 50 E) 1 

36. Fransmanshoek, Vlees Point ca.30 
(34 18 S; 21 56 E) 49 

37. Pinnacle Point 4 
(34 13 S; 22 05 E) 

38. Sedgefield 1 
(34 03 S; 22 50 E) 

Jan 1976 
Jan 1981 

Nov 1964 
Oct 1979 

Nov 1971 

Dec 1978 

Crawford et al. 1982 
H.G.Robertson NRC 

C.R.Saunders NRC 
Crawford et al. 1982 

KEdwards NRC 

Crawford et al. 1982 

U1 
llJ 
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CHAPTER3 

DIET OF HARTLAUB'S GULL AND THE KELP GULL IN THE 
SOUTHWESTERN CAPE PROVINCE, SOUTH AFRICA 

53 

Hartlaub's Gull is endemic to the southwest coast of Africa (Urban et al. 

1986) and, despite being both resident and common, is relatively little studied. 

There are published reports on aspects of the species' breeding (e.g. Tinbergen & 

Broekhuysen 1954; Underhill & Underhill 1986) and feeding ecology (Ryan 1987a), 

as well as several notes on unusual breeding localities (e.g. Broekhuysen & Elliott 

1974; Simon 1977b; Morgan 1982) or feeding behaviour (e.g. Longrigg & Steele 

1977; Shaughnessy 1977; Simon 1977a; Waltner 1977; Silbernagl 1979). Kelp Gulls 

occur. along the coastline of southern Africa, ranging from Namibia to Natal 

(Crawford et al. 1982). Although this species also is common, particularly on sandy. 

beaches, no quantitative study of either species' diet has previously been undertakei:i 

in southern Africa. 

There are indications that the populations of both Hartlaub's Gull and the 

Kelp Gull are increasing in the southwestern Cape Province, South Africa (Chapters 

1 and 2). This has been attributed to the reduction in persecution of gulls by man 

(Crawford et al. 1982) and the provision of large quantities of supplementary food 

through commercial fishing activities and refuse disposal (Chapters 1 and 2). Both 

species have adapted well to coastal urban environments and large numbers 

aggregate at sites where available food is supplemented through man's activities, 

such as fishing harbours, refuse dumps (Chapters 1 and 2) and resort areas (e.g. 

Anon 1978; Cape Times 1990). This study uses stable carbon isotope analysis to 

quantify and compare the contribution of non-marine prey to the total protein 
intake of Kelp Gulls frequenting a city refuse dump and those at a relatively 

undisturbed sandy beach. The technique cannot be used to estimate how much food 

is obtained by gulls at fishing harbours as a result of man's activities because the 
material eaten is marine in origin. In order to establish "baseline" diets, prior to 

provision of supplementary food by man, gull bones from archaeological sites on the 

west coast of South Africa were analysed in the same way. 
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Increased food availability may cause population expansion through 

enhanced post-fledging survival of juveniles and/or improved reproductive success 

(number of young fledged per pair per year). Juvenile Kelp Gulls aggregate at 

sources of supplementary food, such as fishing harbours and refuse dumps (Chapter 

2), almost certainly resulting in enhanced juvenile survival. It has been shown that 

access to refuse leads to improved reproductive success in Herring Gulls Larus 

argentatus (Hunt 1972). However, although the diet of Kelp Gull chicks has been 

reported from New Zealand (Fordham 1964), the importance of supplementary 

food (i.e. food derived from man's activities) in chick diet has not previously been 

determined. 

This study set out to answer the following questions; 

1. What are the diets of Hartlaub's Gull and the Kelp Gull in different habitats in 

the southwestern Cape Province, South Africa? 

2. Do Kelp Gulls which frequent refuse dumps eat significantly greater amounts 

of foods of terrestrial origin than prehistoric gulls or gulls found at a relatively 

undisturbed beach? 

3. How important are sources of supplementary food to Kelp Gull adults, juveniles 

and chicks? 

STUDY SITES AND METHODS 

54 

Four sites in the southwestern Cape where large numbers of Hartlaub's and 

Kelp Gulls regularly foraged were selected to cover a representative range of · 

feeding habitats. Sixteen Mile beach (SMB), north of Yzerfontein 
(33 18 S; 18 17 E) on the west coast, is a long, fine-grained sandy beach. The area 

above the high water mark was included in the Strandveld Forestry Reserve until its 

recent incorporation into the larger West Coast National Park and, because of this, 

the area has been relatively little disturbed by man. This site was chosen to 

represent an undisturbed sandy beach. 

The second undisturbed study site was a rocky shore at Olifantsbos Bay (OB) 
. (34 17 S; 18 17 E), a small bay bordered by wavecut rocky platforms of Cape 

Granite, on the west coast of the Cape Peninsula. This area also has been protected 
for several years within the Cape of Good Hope Nature Reserve. Large stands of 
the kelp Ecklonia maxima grow within the bay, and quantities are washed ashore, 
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particularly after winter storms. 

The other study sites selected were those where gulls fed mainly on the 

produce of man's activities. Hartlaub's and Kelp Gulls loafed and foraged in large 

numbers at both Strandfontein refuse dump (SD) (34 05 S; 18 30 E) and the 

harbour at Hout Bay (HB) (34 04 S; 18 21 E). The dump at Strandfontein is a large 

landfill site which receives domestic refuse from the city and suburbs of Cape Town. 

A number of small fishing boats operate out of Hout Bay harbour, which has a fish

meal and oil reduction plant. These include long-line demersal boats which land 

species such as yellow-fin tuna Thunnus albacares and snoek Thyrsites atun, rock 

lobster Jasus lalandii boats, and inshore pelagic purse-seiners which supply anchovy 

Engraulis capensis and pilchards Sardinops ocellata to the reduction plant. 

The diets of both Hartlaub's and Kelp Gulls at these sites were studied using 

direct observation and analysis of regurgitated pellets. Faecal scats were collected 

at sites where few pellets were found. 

Monthly observations were carried out at each site during which prey items 

were identified as far as possible, and prey size estimated relative to the length of 

exposed culmen. To determine foraging rates, individual foraging gulls were 

selected at random and watched for five minutes, until they stopped foraging or 

until they were lost to sight. In an attempt to quantify the gulls' diet of small 

invertebrates at Olifantsbos Bay the site was divided into "sub-habitats" and the 

number of actively foraging gulls in each was counted at hourly intervals (N = 33 

counts). These "sub-habitats" were (i). foraging over kelp washed up on the beach; 

(ii). foraging over exposed intertidal rocks; and, (iii). foraging at sea by surface 
seizing or surface plunging (sensu Harper et al. 1985). 

During observations Kelp Gulls were divided into three age classes on the 

basis of plumage and soft-part colouration (see Kinsky 1966); juvenile (first-year 

birds), subadult (second and third-year birds) and adult. Gulls were counted, by age 

class, at hourly intervals to determine the mean flock size and composition at each 

site. 

At each of the four study sites pellets were collected monthly during 1987 
and 1988. During collection all pellets in the area searched were taken in order to 

avoid observer bias. To differentiate between pellets produced by Hartlaub's Gull 

and those of Kelp Gulls, pellets were only collected from areas at each site where 
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large numbers of each gull species were seen roosting on the day of collection. To 
determine the relative sizes of Kelp and Hartlaub's Gull pellets, and so be able to 

confirm the origin of pellets, pellets were also collected at breeding colonies of the 

two species. This ensured that the origin of the pellets was known and the length 

and diameter of each was then measured to the nearest 0.1 mm to provide a mean, 

and range, of pellet sizes for both gull species. During analysis, each pellet (or scat) 

was broken up under water in a tray and the constituent parts identified as far as 

possible. Otoliths and squid beaks were used to identify fishes and cephalopods 

respectively. The frequency of occurrence(% occurrence of each prey species in all 

pellets collected) and abundance (total number of individuals of each prey species 

counted in all pellets) were recorded for each study site. 

In addition, stomach contents were collected from a recently dead Kelp Gull 

found at 16 Mile beach and from eight Kelp Gulls shot at the refuse dump. 

Hartlaub's Gull stomach contents were collected whenever possible, using a variety 

of methods: natural regurgitation by chicks, water-offloading (Wilson 1984) of 

netted adults, and dissection of road-kills and gulls shot during population control 

operations. Stomach contents were wet weighed to the nearest 0.1 g, and prey 

species were identified as far as possible and counted. 

In order to compare the diet of each gull species between sites the 

methodology suggested by Duffy & Jackson (1986) was followed. Prey were 

separated by Class (or Order in the case of Insecta and Crustacea), and prey taxa 

were ranked in order of importance by frequency of occurrence for each method 

used at each study site. The ranks of each prey taxon, for all methods used, were 

then summed to determine the overall rank order of importance at each study site. 

The rank lists of prey 'taxa for each site were tested for correlation between sites 

using the Spearman Rank Correlation Coefficient. 

Valves of Donax that had been eaten by Kelp Gulls were collected at 16. Mile 

Beach. These were identifiable from the re111ains of the adductor muscle in the 

shell and the profusion of gull footprints around the valve. Valve lengths were 

measured to the nearest mm and divided into 5 mm size classes. The size class 

frequency distribution of Donax eaten by Kelp Gulls could then be compared to the 

average Donax size class frequency at the beach. 

The ratio between the two stable isotopes of carbon, 12C and 13C, in organic 
material is usually expressed as the relative 13C content ( cS 13C), measured in parts 
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per thousand. The ratio of these two isotopes changes as they are fractionated by 

chemical processes, such that seawater bicarbonates have cS13C values some 7 ° / oo 

more positive than atmospheric COi (Van der Merwe 1982). Although complicated 

by variation in carbon fractionation between different photosynthetic pathways this 

difference in cS 13C is maintained in plant and animal tissue as carbon passes through 

higher trophic levels (Chishom et al. 1982; Van der Merwe 1982). Animals feeding 

entirely on marine organisms generally exhibit cS 13C values of ca. -13 ° / oo compared 

with ca. -20 ° /oo for terrestrial consumers in areas which are dominated by C3 
plants (Chisholm et al. 1982; Hobson 1987), such as the southwestern Cape. The 

relationship between these two cS13C values and the ratio of marine to terrestrial 

protein in the diet should be approximately linear (Chisholm et al, 1982). 

Therefore, in an area where the vegetation is dominated by C3 plants, it is possible 

to estimate the relative proportions of marine and terrestrial proteins in the diet of 

an animal through stable carbon isotope analysis of its tissue (Chisholm et al. 1982; 

Van der Merwe 1982; Hobson 1987). The ratio of the two carbon isotopes in the 

tissue of animals that feed predominantly on C4 plants is similar to that of animals 

feeding on a marine-based food chain. However, C4 plants are not common in the 

southwestern Cape. 

Kelp Gull bone collagen was analysed because of the low turnover rate of 

carbon in this tissue (Chisholm et al. 1982; Hobson 1987). Results thus represent 

long-term averaging of the gulls' protein intake. The distal end of the humerus was 

removed from seven Kelp Gulls collected at Strandfontein refuse dump. A further 

eight humeri were taken from Kelp Gulls found dead on 16 Mile Beach. 

Archaeological deposits excavated at Stotbergsfontein (33 10 S; 18 02 E) and 

Oudepost I (33 08 S; 18 01 E) have been radio-carbon dated to 1 550 .± 55 BP 
(Robertshaw 1978), and 300-400 BP (Schrire 1987) respectively. A small piece of 
gull bone from the Stotbergsfontein deposits and two pieces from Oudepost I were 

also analysed. 

All bone samples were prepared using the techniques described by Bligh and 

Dyer (1959) and Sealy (1986). The resultant COi gas was analysed on a VG 

Micromass 602E mass spectrometer. Results are expressed relative to the Peedee 
Belemnite (PDB) standard. 

During December 1985 stomach contents were collected from 47 Kelp Gull 
chicks at Marcus Island (33 02 S; 17 58 E), Saldanha Bay, using a water-offloading 

technique (Wilson 1984). Later, between January 1987 and January 1989, 1399 
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Kelp Gull chicks were ringed at four other colonies in the southwestern Cape. The 

contents of 159 regurgitations during handling of chicks were noted and, where 

possible, collected and frozen for more detailed analysis. Samples were wet 

weighed to the nearest 0.1 g, all prey items were identified as far as possible and the 

frequency of occurrence of each prey species determined. In addition to chick 

stomach samples, pellets from adult birds were collected from Kelp Gull colonies at 

Swartklip (34 04 S; 18 41 E) and Pelican Park (34 05 S; 18 33 E), to compare the 

diets of adults and chicks. 

Kelp Gull chicks were ringed at Dassen Island (33 25 S; 18 05 E) and 

Schaapen Island (33 05 S; 18 02 E) during December 1987. At these islands the 

number of chicks handled every 30 min was recorded, together with the number that 

regurgitated food, as a means of investigating the feeding schedule. Chicks which 

spontaneously regurgitated their stomach contents on handling were assumed to 

have been recently fed by parents. The state of digestion of regurgitated food was 

not considered as an indication of the feed time, as the condition of the food when 

fed to chicks was not known. 

RESULTS 

Mean Kelp Gull pellet size was 40.3 .±. 13.1mmx22.6 .±. 4.1 mm (N = 30), 

significantly larger than pellets produced by Hartlaub's Gulls which measured 25.2 

.±. 6.7 mm x 15.2 .±. 2.3 mm (N = 30) (t1ength = 18.69; ~iarneter = 8.62; d.f. = 58; p < 
0.01). Pellet length was not a good measure to test for the origin of pellets as it was 
very variable, due to long fish bones in the pellets of both species, and there was a 

degree of overlap between the two species. However, pellet diameter ranges for the 

two gull species did not overlap and this was the measure used to confirm the origin 

of doubtful pellets. 

The diets of Hartlaub's Gulls and Kelp Gulls at the study sites are 

summarized in Tables 3.1and3.2. There was no significant correlation between the 

diets of Hartlaub's Gull or the Kelp Gull at any of the study sites (all rs < -0.34). 
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TABLE3.1 

PREY TAXA RANKED IN ORDER OF IMPORTANCE, BY% FREQUENCY 

OF OCCURRENCE, IN THE DIET OF HARTLAUB'S GULL 

PREYTAXA OB HB SD 

Polychaeta 5 5 
Cephalopoda 3 
Bivalvia 8 
Gastropoda 3 7 5 
Amphipoda 1 
Isopoda 6 6 
Anomura 6 
Macrura 10 3 
Brachyura 5 
Diptera 2 
Coleoptera 4 4 4 
Pisces 1 2 
Aves 9 

Waste 2 1 
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TABLE3.2 

PREY TAXA RANKED IN ORDER OF IMPORTANCE, BY% FREQUENCY 

OF OCCURRENCE, IN THE DIET OF KELP GULLS 

SMB OB HB SD 

Plant 5 
Porifera 10 12 
Polychaeta 4 12 4 
Cephalopoda 5 9 
Gastropoda 10 2 4 8 
Bivalvia 1 2 3 6 
Isopoda 12 
Amphipoda 10 4 12 
Macrura 3 
Brachyura 3 2 5 
Cirripedia 7 8 
Diptera 1 
Coleoptera 12 7 
Orthoptera 12 
Hymen°£tera 12 
Echinoi ea · 7 7 
Pisces 2 1 2 
Aves 7 

Waste 5 6 1 
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16 Mile beach 

During observations at this beach only gulls within 100 m of the observer were 

considered. The mean number of Kelp Gulls within this 200 m stretch of beach, per 

day, was 24.7 ±. 22.4 (N = 10) (Table 3.3) comprising, on average, 22 adults, two 

subadults and one juvenile. The small number of subadults and juveniles at this site 
militated against determining age-related ~ifferences in diet and foraging behaviour, 

because of pseudoreplication. Generally, few Hartlaub's Gulls foraged at 16 Mile 

Beach (Table 3.3), although several used a gypsum pan behind the beach's backing 
dunes as a breeding site and daytime roost. The number of Hartlaub's Gulls 
foraging at this beach, however, fluctuated widely. On 21May1988 low tide was at 

12h40. At 1 lhOO there ~ere only five Hartlaub's Gulls visible on the beach whereas 
at 15h45 there were 56 gulls, all actively foraging. 

61. 

A single Hartlaub's Gull pellet, collected at the gypsum pan at 16 Mile 

Beach, comprised the remains of six small crabs Thaumastoplax spiralis, and one . 
cuttlefish Sepia australis. As it could not be definitely ascertained which scats

originated from Hartlaub's Gulls, none were collected at this beach. The stomach 
of a Hartlaub's Gull found dead on an access road close to 16 Mile Beach contained 
fish remains and the jaw of a polychaete, Nereis sp. (Yzerfontein Road; Table 3.4) .. 

The few Hartlaub's Gulls which did forage at 16 Mile Beach /generally 

walked along the beach, close behind receding waves, and pecked at small 

invertebrates washed to the surface. On one day approximately 10 % of observed 

prey items collected in t~is manner were polychaetes (six of 62 items). Hartlaub's 

Gulls were occasionally seen in shallow water off the beach swimming in tight 
circles, pecking at prey brought to the surface. This feeding technique closely 
resembles that used by phalaropes Phalaropus spp.. The most likely prey species 
eaten at this beach are the isopod Eurydice longicomis and the polychaete Scolelepis 
squamata, which are among the. most abundant species of invertebrate macrofauna 
present (Bally 1981). The most abundant species of invertebrate at 16 Mile Beach is 
the sand mussel Donax se"a (Bally 1981). However, these were generally too large 
to be handled by Hartlaub's Gulls, which could not break open the shells. 
Hartlaub's Gulls did glean flesh from Donax valves once the larger Kelp Gulls had 

opened and fed on the mussel. 

The diet of Kelp Gulls at this undisturbed sandy beach comprised 
predominantly Donax (Table ·3.5). The smgle Kelp Gull stomach sample collected 
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TABLE 3.3 (cont.) 

8.KELPGULL 

MEAN NO. OF GULLS 24.7 .±. 22.4 
AT SITE PER DAY (N = 10) 

MEAN INTER-PREY 28.3 .±. 38.3 
PERIOD (secs) (N = 45) 

MEAN PREY HANDLING 175.6 + 129.4 
TIME (secs) (N ;-52) 

for large Donax only 

MEAN PREY SIZE (mm) 40-50 
for large Donax only 

23.4 .±. 26.3 242.9 + 150.0 
(N = 17) (N ;-17) 

16.6 + 18.3 no search 
(N ;-64) time involved 

< 1 2.1 + 0.4 
(N~ 8) 

< 54 < 54 

545.9 + 296.4 
(N ;-19) 

59.8 + 47.8 
(N = 133) 

3.8 .±. 11.9 
(N = 40) 

32 + 27 
(N = 165) 

°' w 
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TABLE3.4 

STOMACH CONTENTS OF HARTLAUB'S GULLS (N = 13) 

SITE SAMPLING AGE OF MASS COMPOSITION 
METHOD* BIRD (g) 

Hout Bay harbour R Chick 1.6 Engraulis capensis remains. 
(34 04 S; 18 21 E) .R Chick 7.5 fish remains; mollusc shell fragments. 

Cape Town docks R Chick 1.6 unidentifiable iso~od; seed. 
(33 54 S; 18 26 E) R Chick 16~5 Sepia australis (x ); mollusc shell. 

Liesbeeck River w Adult 7.5 unidentifiable flesh. 
(33 56 S; 18 29 E) w Adult 6.4 unidentifiable flesh. 

w Adult 4.6 unidentifiable flesh. 

Y sterplaat SAAF Base D . Adult 0.5 empty but for stones 
(33 51S;18 32 E) D Adult 0.9 empty but for stones 

D Adult 3.5 "Water-boatmen", Coraxidae. 
D Adult 4.0 animal remains; Sepia australis 

Yzerfontein Road D 
(33 20 S; 18 12 E) 

Adult 1.4 polychaete Nereis sp.; fish 

Berg River estuary 
(32 48 S; 18 10 E) 

R Chick 5.5 Upogebia capensis. 

* R = natural regurgitation; D = dissection; W = water offloading. 

°' 
""" 
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TABLE3.5 

COMPOSITION OF KELP GULL DIET AT 16 MILE BEACH 

PREY SPECIES PELLETS SCATS 
(N = 282) (N = 46) 

OCCURRENCE ABUNDANCE OCCURRENCE ABUNDANCE 
-;· 

1. MARINE 

Porifera 
Sponge 0.4 + 

Annelida 
Polychaetes - 6.5 + 

Mollusca 
Bullia digitalis 0.4 + 
Donaxse"a 91.8 +++ 80.4 ++ 
Aulacomya ater 0.4 + 
Choromytilus/Mytilus 2.5 + 

Arthropoda 
Ovalipes £unctatus 4.6 ++ 
unidenti ied 0.4 + 
Amphipoda 

Pisces 
small fish scraps 0.4 + 6.5 + 

°' U1 
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TABLE 3.5 (cont.) 

PREY SPECIES 

2. TERRESTRIAL 

· Plant 
Myrica cordif olia 
Chrysanthemoides 

monilifera 

PELLETS 
(N = 282) 

OCCURRENCE ABUNDANCE 

2.5 
4.6 

+ 
++ 

SCATS 
(N = 46) 

OCCURRENCE ABUNDANCE 

NOTE: + = present, one to nine items; + + = common, 10 to 99 items; + + + = abundant, over 100 items. 

°' °' 
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at this beach only contained Donax shell remains. Although valves of Donax known 

to have been preyed on by Kelp Gulls at this beach were larger than average size 

(Fig. 3.1) this is misleading. Valves of Donax less than approximately 35 mm in 

length eaten by the gulls were crushed before being swallowed and later 

regurgitated (pers. obs.), making sampling and measuring impossible. Donax larger 

than 35 mm required a complex handling technique whereby the mussels are 

dropped by the gulls, sometimes repeatedly, onto a beach or road in order to crack 

the valves. 

Because Kelp Gulls crush small Donax and swallow them whole, it was not 

possible to quantify diet in terms of abundance as the number of mussels eaten 

could not be determined from shell remains in pellets, scats or the stomach. Mean 

handling time for large Donax was 175.6 ±. 129.4 secs (N = 52). Juvenile Kelp Gulls 

were very rarely seen capturing large Donax and generally kleptoparasitized these 

from adults. There was no significant difference in handling time of large Donax for 

the different age classes of Kelp Gull. The mean search time for large Donax was 

186. 7 ±. 52.3 secs (N = 39). 

67 

Although Donax was the most important prey species for Kelp Gulls, small 

invertebrates were the most commonly eaten prey. During 45 focal bird 

observations Kelp Gulls found and ate 230 small invertebrates but only four large 

Donax. Scolelepsis squamata and Eurydice longi,comis are the most abundant 

invertebrates at the beach after Donax (Bally 1981) and hence are likely to be the 

most frequently taken prey species. Small mussels, as well as mussel siphons, would 

be included in the general category of small invertebrates. Identifiable prey at the 

beach included goose barnacles Lepas anatifera, sea urchins and the carcasses of 

Cape Cormorants Phalacrocorax capensis. The mean interval between prey captures 

was 28.3 ±. 38.3 secs (N = 45) for actively foraging gulls. 

Kelp Gulls "paddled" (sensu Simmons 1961) for Donax and other 

invertebrates by trotting on a spot of saturated sand, making a depression and 

flushing out prey. Paddling generally took place within an hour before (52 ±. 44 

mins; N = 3) and after (96 ±. 44 mins; N = 4) low tide. Adult Kelp Gulls were 

frequently also seen flying low over the swash zone looking for Donax washed out of 
the sand by wave action. Foraging continued at low intensity throughout the day, 

although many gulls were inactive during the heat of the day. 



Univ
ers

ity
 of

 C
ap

e T
ow

n 
>--u z 
i::i::l 
;::::i 
O" 
i::i::l 
p::; 
i:... 

~ 

68 

BO 
mussel population per m at the beach 

70 - ---------------------------------------------------------------------------------------------------------------

60 -

50 -

40 -

30 -

20 -

10 -

40 
mussels eaten by Kelp Gulls 

30 - ---------------------------------------------------------------------------------------------------------------

20 - ---------------------------------------------------------------------------------------------------------------

10 

0 

1 2 3 4 5 6 7 B 

Donax serra SIZE CLASS 

FIGURE3.1 

Size class frequency distribution of sand mussels Donax se"a at 16 Mile Beach (N = 
208; from Bally 1981) and those known to have been eaten by Kelp Gulls at this 
beach (N = 93 ). 
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There was some seasonal variation in the composition of Kelp Gull pellets at 

this site (Fig. 3.2). Tickberry Chrysanthemoides monilifera and waxberry Myrica 

cordifolia seeds were found in regurgitated gull pellets between July and September, 

but not at other times of the year. Both plants are common on the dunes backing 16 

Mile beach, and flower and fruit over this period (pers. obs.). Cape Cormorant 

carcasses were scavenged in summer when these birds suffer a high mortality (Avery 

1980; 1982; 1984; 1985). 

Olifantsbos Bay 

The numbers of Hartlaub's Gulls at Olifantsbos Bay were consistently high (Table 

3.3). Mean Kelp Gull flock size at Olifantsbos Bay per day was 23.4 ± 26.3 (N = 

17) (Table 3.3) which, on average, comprised 21 adult gulls, two subadults and one 

juvenile. 

At Olifantsbos Bay Hartlaub's Gulls fed on small invertebrates associated 

with the stranded kelp (Table 3.6). Prey species included the isopods Deto echinata 

and Ligia glabrata and kelp fly (e.g. Xanthocanace spp.) larvae and pupae pecked 

from the surface layers of rotting kelp. Hartlaub's Gulls also snapped at adult kelp 

flies and sand fleas Talorchestia capensis. It was not possible to identify most prey 

eaten by the gulls at this site as prey handling times were very short (Table 3.3). 

Kelp Gulls also fed almost exclusively on small invertebrates associated with 

stranded kelp (Table 3.7). Unlike Hartlaub's Gulls, Kelp Gulls generally foraged by 

digging amongst the rotting kelp, lifting pieces of kelp with their bills, and eating the 

exposed fly larvae and pupae. Overall, 96.4 % of actively foraging Kelp Gulls (N = 
196) counted at Olifantsbos were foraging over stranded kelp. 

Only 3.1 % of actively foraging Kelp Gulls at this site foraged among 

boulders at the water's edge, where they preyed on isopods e.g. Deto echinata, black 

mussels Choromytilus meridionalis and Mytilus galloprovincialis and Cape rock crabs 

Plagusia chabrus. A large, moribund, unidentified fish that washed ashore was 

scavenged. One Kelp Gull was seen foraging on the sea, surface-seizing at floating 

kelp stipes. This bird was likely to have been eating the limpet Patella compressa 

which attaches to kelp stipes. 
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TABLE3.6 

COMPOSITION OF HARTLAUB'S GULL DIET AT OLIFANTSBOS BAY 

PREY SPECIES 

I.MARINE 

Annelida 
unidentified polychaetes 

. Mollusca 
mollusc shell fragments 

Arthropoda 
Talorchestia capensis · 
Ligia glabrata 
Unidentified Crustacea 
Dipteran larvae/pupae 

. PELLETS 
(N = 24) 

SCATS 
(N = 150) 

% OCCURRENCE ABUNDANCE % OCCURRENCE ABUNDANCE 

8.3 + 

16.7 + 

83.3 ++ 13.3 +++ ·. 
4.2 + 
4.2 + 
8.3 +· 48.7 +++ 

...J 

..... 
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TABLE 3.6 (cont.) 

PREY SPECIES 

2. TERRESTRIAL 

Arthropoda 
unidentified Coleoptera 

3. WASTE 

plastic particles 

4. UNIDENTIFIABLE MATERIAL 

PELLETS 
(N = 24) 

SCATS 
(N = 150) 

% OCCURRENCE ABUNDANCE % OCCURRENCE ABUNDANCE 

12.5 + 

8.3 + 

43.3 

NOTE: + =present, one to nine items; + + =common, 10 to 99 items; + + + =abundant, more than 100 items. 

-..J 
~ 
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TABLE 3.7 

COMPOSITION OF KELP GULL PELLETS AT OLIF ANTSBOS BAY (N = 14) 

PREY SPECIES % OCCURRENCE ABUNDANCE 

1.MARINE 

Nematoda 
unidentified Nematoda 21.4 ++ 

Mollusca 
mollusc shell fragments 21.4 

Arthropoda 
unidentified Crustacea 7.1 

2. TERRESTRIAL 

Arthropoda 
Xanthocanace pupal cases 92.9 +++ 
T alorchestia capensis 14.3 ++ 

3. WASTE 

plastic pellets 7.1 + 

NOTE: + = present, one to nine items; + + 
abundant, over 100 items. 

= common, 10 to 99 items; + + + = 
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The mean search time between prey items for actively foraging Kelp Gulls 

was 16.6 ± 18.3 secs (N = 64 focal bird observations). Once again the small 

number of gulls at this site, particularly juveniles and subadults, made determination 

of age-related differences in foraging efficiency impossible. No stomach contents 

could be collected at this site as it is within a proclaimed nature reserve. 

Furthermore, few pellets were produced by the gulls as their diet contained little 

indigestible material. No seasonal variation in diet was apparent. 

Hout Bay harbour 

Large numbers of Hartlaub's Gulls aggregated and foraged at Hout Bay harbour 

(Table 3.3). The mean number of Kelp Gulls present at Hout Bay harbour per day 

was 242.9 ± 150.0 (N = 17), comprising 61 % adults, 17 % subadults and 22 % 

juveniles. However, the majority of these gulls roosted on the harbour breakwater 

and were not active within the harbour during the day. Observations were confined 

to the trawler basin at the harbour and the mean number of Kelp Gulls within the 

trawler basin was only 22.6 ± 10.6 (N = 11 hourly counts): 48 % adults, 24 % 

subadults and 28 % juveniles. 

At the harbour, pellets were collected from a breeding colony of Hartlaub's 

Gulls on the roof of a fish packaging plant, but as observations were restricted to the 

trawler basin of the harbour, all direct feeding observations involved fish only. 

Hartlaub's Gulls were also seen feeding on small invertebrates at a sandy beach 

within the harbour confines. Hartlaub's Gulls at the harbour fed on fish offal 

aboard fishing boats, scraps gleaned from fishing nets, anchovies dropped during 

offloading operations and on food scraps fed to them by tourists. There was 

effectively no search time involved for Hartlaub's Gulls foraging at the harbour. 

When food was available, such as during offloading of fishing boats, it was abundant 
and clearly visible. Both stomach samples collected at the harbour contained 

predominantly fish (Table 3.4). Although fish dominated among prey items found 

in pellets, both by occurrence and abundance, it was evident that Hartlaub's Gulls 

fed on a wide -variety of prey items - including terrestrial elements such as birds' 

eggs (Table 3.8). 

Fish remains were obtained by Kelp Gulls using several methods; gleaning 

· fish scraps from fishing nets on board vessels, taking fish entrails from boats' decks 
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TABLE3.8 

COMPOSmON OF HARTLAUB'S GULL PELLETS AT HOUT BAY 

HARBOUR (N = 404) 

PREY SPECIES % OCCURRENCE ABUNDANCE 

I.MARINE 

Plant 
Zostera capensis 0.5 + 

Annelida 
Nereis sp. 4.5 ++ 

Mollusca 
Sepia australis 14.9 ++ 
Tricolia capensis 0.7 ++ 
Fissure/la mutabilis 0.2 + 
Littorina africana 0.2 + 
Amblychi/epas scuttela 0.2 + 
unidentified gastropod 0.2 + 
Donaxse"a 0.5 + 
mollusc shell fragments 4.2 

Arthropoda 
Pontogeloides latipes 0.2 + 
Paridotea reticulata 3.0 ++ 
unidentified isopods 1.2 + 
Jasus la/andii 0.2 + 
unidentified Crustacea 1.5 

Pisces 
Engraulis capensis 14.1 ++ 
Sardinops ocel/ata 0.2 + 
Merluccius spp. 2.0 + 
Thyrsites atun 10.0 + 
unidentified fish remains 24.0 +++ 
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TABLE 3.8 (cont.) 

PREY SPECIES % OCCURRENCE ABUNDANCE 

2. TERRESTRIAL 

Plant 
plant material 1.5 + 

Mollusca 
Theba pisana 0.5 + 

Arthropoda 
Coleoptera · 5.9 ++ 
Insect pupal cases 4.7 ++ 

Aves 
Larus hartlaubii egg 0.2 + 
Sturnus vulgaris egg 0.2 + 

3.WASTE 

ve$etable waste 4.4 ++ 
ammal remains 6.7 ++ 
inedible waste 7.3 ++ 

4. UNIDENTIFIABLE MATERIAL 1.7 

NOTE: + = present, one to nine items; + + = common, 10 to 99 items; + + + = 
abundant, more than 100 items. 
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and scavenging around seals which fed on fishes thrown to them by fishermen. The 
smaller, more agile, Hartlaub's Gulls were more adept than Kelp Gulls at foraging 

within the confines of the harbour. Kelp Gulls kleptoparasitized both Hartlaub's 

Gulls and Cape Cormorants within the trawler basin. Although the diet of Kelp 

Gulls at the harbour comprised predominantly fish, pellets collected at the 

breakwater indicate that a large proportion of their diet in the vicinity of the 

harbour consisted of marine invertebrates, mostly species found on rocky shores 

rather than sandy beaches (Table 3.9). These prey species occurred along the base 

of the breakwater. 

Strandfontein dump 

The mean number of Kelp Gulls present at Strandfontein dump per day was 545.9 ... 
±. 296.4 (N = 19), comprising on average 404 adults, 71 subadults and 71 juvenile 

gulls. Most gulls at the dump slept or preened and the average number of actively 

foraging Kelp Gulls at the tip itself was only 27 (N = 33 hourly counts). The mean 

age structure of the foraging birds did not differ significantly from the age structure 
of the flock as a whole. Consistently large numbers of Hartlaub's Gull foraged at 
the dump (Table 3.3). There was constant movement of gulls between the dump 
and daytime roosts at a nearby sandy beach and the adjacent sewage treatment 
works, where gulls washed and took large food items that required lengthy handling 

periods. 

Gulls at Strandfontein dump ate all manner of domestic refuse ranging from 
bread and meat to bones and blood-soaked cardboard (Tables 3.10; 3.11). Three 
hundred food items eaten by Kelp Gulls at this site were noted and all were 
domestic waste. However, from remains in pellets it was apparent that a large 
proportion of the diet was of marine origin, such as fishes and polychaetes (Table 
3.11). 

Mean inter-prey period (including handling time) for Kelp Gulls at 
Strandfontein dump was approximately one minute (Table 3.3) and there was no 
significant difference between age classes of Kelp Gull. The relatively long search 
time for gulls at the dump (Table 3.3) was not due to difficulty in finding food items 
but to constant disturbances to foraging birds caused by men and the front-end 
loader used to compact refuse. The mean size of food item eaten by Kelp Gulls was 
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TABLE3.9 

COMPOSffiON OF KELP GULL PELLETS AT HOUT BAY HARBOUR, (N = 
255) 

PREY SPECIES % OCCURRENCE ABUNDANCE 

I.MARINE 

Porifera 
unidentified sponge 0.4 + 

Annelida 
Nereis spp. 0.4 + 

Mollusca 
Sepia officinalis 3.9 ++ 
S. australis 3.9 ++ 
Patella cochlear 0.4 + 
P. miniata 0.4 + 
P. compressa 0.4 + 
P. granularis 4.7 ++ 
Donaxse"a 0.8 + 
Aulacomya ater 3.1 + 
Choromytilus/Mytilus 9.4 ++ 
Fissurella mutabilis 0.4 + 
Nucella cingulata 3.5 ++ 
Gibbula zonata 1.6 ++ 
unidentified mollusc shell 2.0 

Arthropoda 
Plagusia chabrus 12.9 ++ 
Hymenosoma orbiculare 0.4 + 
Ovalipes punctatus 1.6 + 
Ba/anus spp. 0.8 ++ 
Paridotea reticulata 0.4 + 
unidentified Amphipoda 0.4 + 
unidentified Crustacea 2.4 

Echinodermata 
Parechinus angulosus 1.2 + 

Pisces 
Engraulis capensis 5.9 ++ 
Merluccius capensis 9.0 + 
Sufflogobius bibartus 0.4 + 
Thyrsites atun 9.8 + 
unidentified fish remains 31.8 
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TABLE 3.9 (cont.) 

PREY SPECIES 

2. TERRESTRIAL 

Plant 
unidentified grasses 
seeds 
Arctotheca populif olia 

Arthropoda 
Acanthacris sp. 
unidentifiaed Coleoptera 
insect pupal cases 
ant alates 

3. WASTE 

inedible waste 
e.g. paper, plastic, string 

% OCCURRENCE ABUNDANCE 

0.8 
0.4 ++ 
0.4 + 

0.4 + 
0.4 + 
0.4 ++ 
0.4 ++ 

2.0 ++ 

NOTE: + = present, one to nine items; + + = common, 10 to 99 items; + + + = 
abundant, over 100 items. 
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TABLE3.10 

COMPOSITION OF HARTLAUB'S GULL DIET AT STRANDFONTEIN REFUSE DUMP 

PREY SPECIES 

l.MARINE 

Mollusca 
Littorina africana 
mollusc shell fragments 

Arthropoda 
Plagusia chabrus 
Ovalipes punctatus 
Jasus lalandii 

Pisces 
Enw;aulis capensis 
urudentified fish remains 

2. TERRESTRIAL 

Plant 
plant material 

Mollusca 
Theba pisana 

PELLETS 
(N = 99) 

OBSERVATIONS 
(N = 85) 

% OCCURRENCE ABUNDANCE % OCCURRENCE ABUNDANCE 

1.0 + 
4.0 + 

1.0 + 
1.0 + 
5.1 + 

2.0 + 
21.2 ++ 

18.2 ++ 

1.0 + 
(X) 

0 
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TABLE 3.10 (cont.) 

PREY SPECIES 

Arthropoda 
Coleoptera 
unidentified illSects 

3.WASTE 

bread 
ve$etable waste 
arumal waste 
inedible waste 

4. UNIDENTIFIABLE MATERIAL 

PELLETS 
(N = 99) 

OBSERVATIONS 
(N = 85) 

% OCCURRENCE ABUNDANCE % OCCURRENCE ABUNDANCE 

4.0 + 
2.0 + 

3.0 + 18.8 + 
23.2 ++ 2.4 + 
54.6 ++ 76.4 ++ 
61.6 ++ 2.4 + 

2.0 

NOTE: + = present, one to nine items; + + = common, 10 to 99 items; + + + = abundant, more than 100 items. 

():) 

..... 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

TABLE3.11 

COMPOSITION OF KELP GULL DIET AT STRANDFONTEIN REFUSE DUMP 

PREY SPECIES PELLETS STOMACHS 
(N = 262) (N = 8) 

% OCCURRENCE ABUNDANCE % OCCURRENCE ABUNDANCE 

I.MARINE 

Annelida 
Nereis sp. 0.8 + 50.0 ++ 

Mollusca 

Sepia ofjicinalis 0.4 + 
Donaxse"a 0.4 + 
Aulacomya ater 0.4 + 
Choromytilus/Mytilus 0.8 + 
Haliotis midae 0.4 + 
mollusc shell 4.2 + 

Arthropoda 
Plagusia chabrus 2.3 + 
Jasus lallandii 6.1 + 

Pisces 
Engraulis capensis 1.1 + 12.5 + 
Thyrsites atun 4.2 + 
unidentified fish 22.9 ++ 50.0 ++ 

O> 
N 
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TABLE 3.11 (cont.) 

PREY SPECIES 

2. TERRESTRIAL 

Plant 
plant material 
wood shavings 

Mollusca 
Theba pisana 

Arthropoda 
Coleoptera 

3. WASTE 

vesetable waste 
arumal remains 
inedible waste 

PELLETS STOMACHS 

% OCCURRENCE ABUNDANCE % OCCURRENCE ABUNDANCE 

5.0 
1.1 

0.8 

1.5 

5.7 
32.1 
86.9 

+ 
+ 

+ 

+ 

+ 
++ 

+++ 

12.5 + 

37.5 ++ 

NOTE: + =present, one to nine items; + + =common, 10 to 99 items; + + + =abundant, over 100 items. 

0) 

VJ 
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32 ±. 27 mm (N = 165). Adults found significantly larger food items (0.7 ±. 0.5 x bill 

length; N = 59) than did juveniles (0.5 ±. 0.4 x bill length; N = 61) (t = 2.42; d.f. = 
118; p < 0.05). Mean prey handling time was only 3.8 ±. 11.9 s (N = 40). 

Assessment of Kelp Gull diet using stable isotope analysis 

Median cS13C values determined for gull tissue from 16 Mile Beach and 

archaeological sites did not differ significantly (Mann-Whitney U-test) (Table 3.12). 

The mean bone collagen cS 13C for the three archaeological samples was -11.7 ° /oo 

and, because these sites pre-date the provision of large amounts of supplementary 

food by man (Robertshaw 1978; Schrire 1987), this may be taken as representative 

of the gulls' natural diet. Although it is possible that the recent burning of fossil 

fuels has made the carbon isotope ratio in atmospheric C02 more negative, this has 

been by less than 1 ° /oo during the last 20 years (Keeling et al. 1979). Present day 

gulls from 16 Mile Beach have a diet that is almost entirely marine-based (Table 

3.5) and cS13C values are very close to the expected value of -11. 7 ° / oo. Seeds of the 

terrestrial waxberry Myrica cordif olia and tickberry Chrysanthemoides monilif era are 

eaten by gulls at this beach (Table 3.5). Although these plants would presumably 

also have been available to gulls in the past, the dunes behind 16 Mile Beach have 

been reclaimed and these plants may now be more abundant than in the past. 

Furthermore, Kelp Gulls are mobile and occasionally travel great distances to 

forage e.g. up to 150 km out to sea (B. Rose pers. comm.). Therefore, gulls found at 

the beach could have foraged at refuse dumps and harbours also. 

Samples from Strandfontein dump had a median cS 13C value significantly 

more negative than samples from both 16 Mile Beach (Mann-Whitney U = 8; p < 

0.05) and the archaeological sites (U = O; p < 0.05), indicating a greater terrestrial 

component in the diet. Using bone collagen cS 13C values of -11.7 °/oo to indicate 

gulls feeding on a natural marine-based diet and -20 ° /oo to indicate a purely 
terrestrial diet, a conservative 28.9 ±. 12.1 % of the diet of gulls at Strandfontein 

dump comprised terrestrial items. This represents the minimum proportion of non

marine, C3-based protein in the diet, and indicates that terrestrial protein is an 

important food source for gulls at the refuse dump. In contrast, only 13.3 ±. 10.8 % 

of the present day diet of Kelp Gulls at 16 Mile Beach was protein of terrestrial 

origin. 
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TABLE3.U 

cS 13C VALUES DETERMINED FROM GULL BONE COLLAGEN 

COLLECTED AT SITES IN SOUTH AFRICA AND NORTH AMERICA* 

Site (and species) Mean o13C (0 I 00) SD 

ARCHAEOLOGICAL SITES 

Stofbergf ontein/ Oudepost I -11.7 0.5 

(L. dominicanus) 

Yuquot Site, Canada -13.6 1.0 

(Larus spp.) 

MODERN SITES 

16 Mile Beach -12.8 0.9 

(L. dominicanus) 

Strandfontein Dump, South Africa -14.1 1.0 

(L. dominicanus) 

Southeast Farallon Island, USA -15.1 0.6 

(L. occidentalis) 

Vancouver Dump, Canada -15.0 1.3 

(L. glaucescens) 

• From Hobson 1987 
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Kelp Gull chick diet 

Kelp Gull chick stomach samples and regurgitations comprised mostly fish, 

particularly anchovy, but included cuttlefish Sepia australis and other molluscs 

(Table 3.13). The incidence of prey items from supplementary sources was low (6.3 

%) (Table 3.13), although much of the unidentifiable fish material (44.2 % 
occurrence) could have been scavenged from fishing vessels and at harbours. 

\ 

Entrails and swim bladders of fish too large to have been preyed upon by Kelp Gulls 

were found in several of the regurgitations collected at Dassen Island. These were 

attributed to offal from fishing boats: during the sampling period several boats were 

close to the island and gulls were seen to feed on fish offal thrown overboard. 

Pellets collected at Kelp Gull breeding colonies close to Cape Town indicate 

that adult gulls fed largely on domestic refuse (Table 3.14). However, of 31 stomach 

samples from chicks collected at these colonies only one contained food that was 

definitely not "natural" (cooked chicken flesh), although a further 15 samples 

contained unrecognizable entrails and fish flesh which possibly could have come 

from the refuse duII?-ps. The remaining samples collected at these colonies 

comprised anchovy (N = 12), goby Caffrogobius sp. (N = 2) and maasbanker 

Trachurus trachurus (N = 1 ). 

There was no significant difference in the composition of chick diet samples 

collected at different colonies or by using different techniques. Mean wet mass of 

stomach contents was 18.0 ±. 11.4 g (N = 78). The mean meal size for chicks at 

Swartklip and Pelican Park colonies, on the mainland - 26.2 ±. 17.6 g (N = 14), was 

significantly larger than at the two offshore islands, Dassen and Schaapen - 16.2 ±. 
8.8 g (N = 64), (F = 4,0; p < 0,01;.F-test). This is unlikely to be related to the age 

of the chicks when food samples were collected as chicks at the mainland sites were 

sampled both before and after those at the islands. 

Kelp Gull chick feed times 

Over the period when chicks were ringed at Dassen and Schaapen Islands sunrise 

was at 05h30 and sunset at 19h50. Ringing was carried out between 07h15 and 
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TABLEJ.13 

COMPOSITION OF KELP GULL CHICK STOMACH SAMPLES (N = 206). 

PREY SPECIES % OCCURRENCE ABUNDANCE 

I.MARINE 

Annelida 
Polychaetes 1.0 + 

Mollusca 
Sepia australis 5.8 ++ 
Donaxse"a 0.5 ' + 
Choromytilus/Mytilus 1.9 + 
unidentified mollusc shell 2.4 

Arthropoda 
Plagusia chabrus 0.5 + 
Jasus lalandii 2.4 + 
unidentified Amphipoda 0.5 + 

Pisces 
Engraulis capensis 28.2 ++ 
Trachurus trachurus 1.0 + 
Merluccius sp. 2.4 + 
Caffrogobius sp. LO + 
unidentified fish 44.2 
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TABLE 3.13 (cont.) 

PREY SPECIES 

2. TERRESTRIAL 

Plant 
Plant material 

Mollusca 
Theba pisana 

Arthropoda 
Acanthacris sp. 
unidentified Coleoptera 

Aves 
unidentified feathers 

Mammalia 
unidentified hair 

3. WASTE 

cooked meat 
fish offal 

% OCCURRENCE ABUNDANCE 

12.1 

8.3 

0.5 
1.5 

1.9 

0.5 

0.5 
5.8 

+ 

++ 

+ 
+ 

+ 

+ 

+ 
++ 

NOTE:.+ = present, one to nine items; + + = common, 10 to 99 items; + + + = 
abundant, over 100 items. 
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TABLEJ.14 

COMPOSITION OF KELP GULL PELLETS AT SWARTKLIP AND PELICAN 

PARK BREEDING COWNIES (N = 42) 

PREY SPECIES 

I.MARINE 

Mollusca 
Sepia officinalis 
Donaxse"a 
Turbo sp. 

Arthropoda 
Ovalipes punctatus 

2. TERRESTRIAL 

Plant 
plant material 

Arthropoda 
unidentified· Coleoptera 

Aves 
egg shell 

3. WASTE 

bread 
animal remains 
inedible waste 

% OCCURRENCE 

31.0 
4.8 
7.1 

2.4 

2.4 

2.4 

4.8 

2.4 
42.9 
21.4 

ABUNDANCE 

++· 
+ 
+ 

+ 

+ 

+ 

+ 
++ 
++ 

NOTE: + = present, one to nine items; + + = common, 10 to 99 items; + + + = 
abundant, over 100 items. 
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18h00. Results indicate that, although chicks were fed at all times of the day, there 

were three peaks in the frequency of chick feeding; early to midmorning, midday 

and late afternoon (Fig. 3.3). However, the midday peak may be the result of small 

sample size. The incidence of feeding increased most rapidly during late afternoon, 

reaching a maximum of ca. 40 % between 17h00 and 18h00, at which point data 

collection stopped. 

DISCUSSION 

The most accurate method of studying the diet of birds is stomach content 

analysis (Duffy & Jackson 1986). Direct observations can generally only be 

qualitative and emphasize large prey which are easily observable or involve distinct. 

feeding behaviours (see Harris 1965; Duffy & Jackson 1986). Similarly, analysis of 

regurgitated pellets and scats may over-emphasize the importance of large or hard

. bodied prey in the diet (Duffy & Jackson 1986). Although few stomach contents 

were collected during this study, a combination of methods was used to ensure an 

accurate description of the diet of the gulls. 

Comparison of Hart/au.b 's Gull diet between sites 

There was no significant correlation between the diets of Hartlaub's Gull at any of . 

the study sites (see Table 3.1). Although this is not surprising, as the sites were 

selected to cover a range of feeding habitats, it does indicate that a wide range of 

prey types are eaten by Hartlaub's Gulls. Previously published records of Hartlaub's 

Gull diet and feeding behaviour also cover a wide variety of prey types (Davies 

1955; Steyn 1957; Underhill 1964; Skead 1966; Holder 1975; Bell 1977; Longrigg & 

Steele 1977; Shaughnessy 1977; Simon 1977a; Waltner 1977; Silbernagl 1979; Duffy 

1982; Walter 1984; Morant 1987; Ryan 1987a; Duffy 1989). 

Hartlaub's Gulls are generalist foragers and at all study sites ate any 

available, small, prey species. The natural feeding habitat of this species is the open 

coastline, particularly rocky shores where kelp is likely to be washed ashore and 

accumulate together with high densities of invertebrates (e.g. Ryan 1987a). The 

main constraint on prey choice is morphological, determined by the relatively small 
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Juvenile Donax ( < 10 mm) do show tidal movements within the swash zone (Donn 

1987), and these small individuals are likely to be preyed on by gulls most often. 

93 

Sealy (1986) determined flesh cS 13C values for a variety of marine animals 

associated with the Benguela system off the South African west coast. These 

included natu:ral prey of Kelp Gulls such as Donax sen-a (-17 .2 ° / oo }, Choromytilus 

meridionalis (-15.9 to -19.4 ° / oo) and Pyura stolonifera (-15.6 ° / oo ). Of these, Donax 

is by far· the most important. Carbon becomes isotopically "heavier", or more 

positive, as it moves up trophic levels. Increases of 0.7 ° /oo and 1.4 ° /oo per trophic 

level have been measured in marine systems (Rau et al. 1983), although increases 

can be as much as 5 ° /oo (Van der Merwe 1982). Furthermore, there is a cS 13C 

fractionation factor of ca. + 2.3 ° / oo between bone collagen and flesh (Van der · 

Merwe 1982). Thus, a bone collagen value of -12.8 °/oo for Kelp Gulls on west 

coast sandy beaches is within the range expected for animals feeding predominantly 

onDonax. 

The only comparable study of gull bone collagen from an archaeological site 

was undertaken at Yuquot, ·Vancouver, Canada, where cS 13C values were more 

negative than samples from South Africa (Hobson 1987; Table 3.12). Cold water 

supports isotopically depleted plankton which means that plankton from cold water 

generally has more negative cS 13C values than those from warmer waters (Sackett et 

al. 1965), although this cS 13C variation is small (Chisholm et al. 1982). As sea surface 

temperatures are lower off Vancouver (12 - 16 °C) (Bramwell 1977) than Cape 

Town (16 - 22 °C) (Gordon & Molinelli 1986) this may largely explain the small 

difference (.±. 2 ° / oo) in cS13C values determined from archaeological material by 

Hobson (1987) and this study (Table 3.12). 

In North America, present day samples from gulls at a refuse dump and from 

Southeast Farallon Island had more negative cS 13C valµes than samples from an 

archaeological site (Hobson 1987; Table 3.12). Hobson (1987) estimated gulls at 

Vancouver dump and Southeast Farallon Island derived approximately 29 % of 

their protein from non-marine sources, similar to the proportion calculated for Kelp 

Gulls at Strandfontein dump. The Farallon Islands are only 43 km from the major 

city of San Francisco, and the increasing population of Western Gulls Larus 

occidentalis breeding at the islands during the 1970s has been attributed to increased 

survival over winter due to the availability of refuse and fish offal (Ainley & Lewis 

1974 ). As gulls at the island feed extensively on supplementary food it is to be 

expected that samples from the island and a refuse dump show little difference in 
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cSBC value. 

Throughout the southern hemisphere Kelp Gulls feed predominantly in the 

intertidal zone (e.g. Clarke 1906; Brunton 1978). However, in all regions except 

southern Africa these gulls also commonly forage some distance inland on carrion 

and/or terrestrial invertebrates (Murphy 1936; Fordham 1963; Burger 1978; Brooke 

& Cooper 1979; Blankley 1981; Cooper & Cooper 1982; Crawford et al.. 1982; 

Morant & Winter 1983). The number of Kelp Gulls seen inland in the southwestern 

Cape has increased in recent years (Ryan & Furness 1982; Suter & Ryan 1984; 

Fraser et al.. 1985; Ryan 1985; Barnes 1986). Gulls inland generally forage over 

croplands or at refuse dumps (pers. obs.). Prior to agriculture and urbanization 

inland areas of southern Africa lacked suitable foraging habitats for gulls, however, 

the response by gulls to these changes appears to have occurred only recently 

(Steele 1989). This extension of foraging range to inland areas of southern Africa is 

concomitant with an increase in population size (Chapter 2). 

Diet comparison between age classes of Kelp Gull 

Despite the fact that refuse dumps are an important source of food for adult Kelp 

Gulls, the Swartklip and Pelican Park colonies are close to two major urban refuse 

dumps and yet chicks at these colonies were fed predominantly high-quality 

"natural" food. Pellets and food scraps scattered around the colonies indicated that 

adult gulls at these sites generally foraged at dumps. It has been found that chick 

hatching in the Western Gull Larus occidental.is stimulates a change in the feeding 

behaviour of the parents. Adults, which normally feed predominantly on refuse, 

change to a diet of fish after their chicks hatch (Hunt & Hunt 1976; Annett & 

Pierotti 1989). 

It seem.S likely that a similar feeding behaviour pattern exists in Kelp Gulls. 

If chicks are fed "natural" prey by parents then the provision of supplementary food 

through man's activities may have a relatively limited effect on chick survival and 

fledging success. However, by breeding close to sources of supplementary food, 

adults will be able to reduce to a minimum the time chicks are left unattended, or 

attended by only one parent. 
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The provision of supplementary food may affect gull population levels by 
increasing the number of eggs produced annually. By reducing the energetic stress 

on adults during the chick-rearing period, supplementary food may allow more 

adults to attain a nutritional plane where they are able to breed, cause enhanced 

survival of adults, resulting in more reproductive attempts per individual, or allow 

gulls to start breeding at earlier than usual ages. 

Finally, increasing gull populations may not be due to increased reproductive 

success per se, but rather to enhanced survival of juveniles· after they have fledged. 

Juvenile Kelp Gulls are known to aggregate at site~ where supplementary food is 

abundant, such as at refuse dumps and fishing harbours (Chapter 2). 

Kelp Gulls have been reported catching fish (e.g. Shelton et al. 1978; Duffy et 

al. 1984), particularly when shoals of small fish such as anchovy are driven to the 

surface by submarine predators (P.AR. Hockey pers. comm.). However, fish are 

more usually obtained through kleptoparasitism of specialist piscivores, such as 

cormorants, or by scavenging at fishing vessels and harbours. Kelp Gull chick diet 

comprised predominantly anchovy and other fish (Table 3.13). These are likely to 

have been kleptoparasitized from Cape Cormorants which feed predominantly on 

surface shoaling fish such as anchovy and pilchard (Cooper 1984; 1985; Cooper et al. 

1982). There are large colonies in both Saldanha (Cooper et al. 1982) and False 

Bays (Ryan et al. in press), and adult gulls at Dassen and Schaapen Islands were 

frequently observed kleptoparasitizing Cape Cormorants that had either recently 

returned from foraging or were in the process of feeding chicks. 

Gulls at Dassen and Schaapen Islands were able to forage within a few 
hundred metres of chicks, at the very large Cape Cormorant colonies on the islands. 

In contrast, gulls from Swartklip possibly obtained fish from the small Cape 

Cormorant colony at Strandfontein Sewage Works, some 12 km away. Although -

food samples collected through spontaneous regurgitation cannot be used to 

determine absolute meal size they may be used to compare stomach content 
volumes between different sites (Duffy & Jackson 1986). The larger meal size of 

chicks at Swartklip may be due to the relatively greater foraging distances involved. 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

96 

Kelp Gull chick feed times 

During this study the proportion of Kelp Gull chicks which spontaneously 

regurgitated their stomach contents ~m handling was used as an indication of the 

percentage of birds that had recently been fed. Whilst this is not accurate it does 

give a rough measure of the timing of chick feeds. 

When not feeding chicks, Kelp Gulls generally leave a roost at daylight, or 

soon after, and return up to two and a half hours before sunset, although many gulls 

also return to sleep and preen over the midday period (Fordham 1963; Williams 

1977; pers. obs.). Although fluctuations in the number of gulls at a roost are also 

affected by tidal cycles, with most gulls foraging at low tide (Galusha & Amlaner 

1978), the peaks in feeding frequency correspond to those periods when most adults 

would be expected to be at the colony. Most chicks were fed during the late 

afternoon (Fig. 3.3) once adults returned from midafternoon foraging. 

Diet comparison between species 

Kelp Gulls feed on a wide variety of prey items, including those taken by the 

smaller, sympatric Hartlaub's Gull. It has previously been noted that large gulls are 

able to extend their range of prey species over that of smaller gulls by feeding on 
large as well as small prey (e.g. Tangren 1982). Thus, the larger size of the Kelp 

Gull (1 000 g) allows it to take larger prey than Hartlaub's Gull (300 g), while still 

feeding on small invertebrates. 

A ratio of 1 : 1.3, or more, in culmen length between members of a feeding 

guild is common (Tangren 1982) and is sufficient to differentiate the diets of two 

species. This ratio is 1: 1.5 between the Kelp Gull and Hartlaub's Gull (54 mm to 

35 mm; Maclean 1985). In general, Kelp Gulls ate larger prey than Hartlaub's Gulls 

at the same site (Table 3.3). The fact that Hartlaub's Gull took larger food items 
than the Kelp Gull at Strandfontein dump (Table 3.3) is likely to be due to the 

foraging behaviour of the two species. Following a disturbance, Hartlaub's Gulls 

landed before Kelp Gulls and so began foraging earlier (pers. obs.). Thus, 

Hartlaub's Gulls had first choice of the available, exposed, food items. Although the 

risk of food loss through kleptoparasitism becomes greater the larger the food item 
is, the rate of kleptoparasitism at Strandfontein dump was low (Chapter 4). 
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Therefore, it appears that Hartlaub's Gulls at Strandfontein dump select large food 

items and accept the risk of losing these to kleptoparasites. 

The Grey-headed Gull is sympatric with Hartlaub's Gull, although it is 

uncommon along the southwestern African coast (Maclean 1985). To date, the diet 

of the Grey-headed Gull in southern Africa has not been quantified. Elsewhere in 

Africa it feeds on insects, molluscs, fish and the eggs and young of birds (Urban et 

al. 1986) and it is likely that there will be dietary overlap with Hartlaub's Gull where 

the two species co-occur. On average, however, Grey-headed Gulls probably eat 

larger prey items because of their larger size. 

Hartlaub's Gull is similar in size and behaviour to both the Black-headed 

Gull Larus ridibundus of Europe (Tinbergen & Broekhuysen 1954; Tinbergen 1957) 

and the Silver Gull L. novaehollandiae of New Zealand and Australia, and was 

considered to be a subspecies of the latter until recently (see Harrison 1983). All 

three gull species feed on a wide range of similar prey types, using a suite of similar 

foraging techniques: kleptoparasitism of other birds; aerial pursuit of flying insects; 

foot-paddling in shallow water for invertebrates; foraging over stranded kelp and 

inland fields; surface seizing (sensu Harper et al. 1985) of marine invertebrates; and, 

scavenging at harbours and sewage outlets (e.g. Serventy et al. 1971; Barnard & 

Thompson 1985; Furness 1987; Ryan 1987a; Burger 1988a; Duffy 1989; this study). 

The greatest difference between the foraging behaviour of Hartlaub's Gull and the 

Black-headed Gull appears to be the degree to which the two species utilize inland 

fields. Although Hartlaub's Gull does forage over inland fields (Winterbottom 

1971; Steele 1989) the numbers that do so are not high. This may be attributed to 

the natural vegetation of the southwestern Cape which comprises predominantly 

proteas (Proteaceae ), heaths (Ericaceae) and rushes (Restionaceae ), and largely 

lacks grasses suitable for gulls to forage over. However, agriculture and 

urbanization have recently produced potential foraging habitats and the number of 

Hartlaub's Gulls foraging inland appears to be increasing in response to this habitat 

change (Steele 1989). 
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SECTION B: KLEP'fOPARASITIC BEHAVIOUR 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

99 

CHAPTER4 

FACTORS INFLUENCING THE INCIDENCE AND SUCCESS OF 
KLEPTOPARASITISM AMONG GULLS 

The southwest coast of South Africa supports two common, resident gull 
species; the Kelp Gull (ca. 1 000 g) and Hartlaub's Gull (ca. 300 g). These gulls 

forage in mixed-species flocks and so provide an ideal opportunity to study inter

and intraspecific interactions, such as kleptoparasitism. Furthermore, Kelp Gulls 
are easily separable into age classes on the basis of plumage and soft part . 

, colouration, allowing age-related differences fu foraging and kleptoparasitic 

behaviour to be studied in the field. 

This study aimed.to determine, by observation and experimentation; 

1. The relative importance of the factors which may influence both the incidence 

and success of kleptoparasitism among gulls of the southwestern Cape. 

2. Age-related differences in inter- and intraspecific kleptoparasitic behaviour of 

Kelp Gulls. 
3. Whether juvenile Kelp Gulls are able to suppress adult aggression, such that 

juveniles are more efficient at kleptoparasitizing adults than are other age classes. 

METHODS 

Field observations 

Three age classes of Kelp Gull were recognized: juvenile (first-year), subadult and 

adult. As juvenile Hartlaub's Gulls are separable from adults in the field for only a 
short period after fledging, this species was not studied by age clas~. 

Four sites in the southwestern Cape Province, where mixed flocks of Kelp 
and Hartlaub's Gull regularly foraged, were selected to include a range of feeding 
habitats. Olifantsbos Bay (OB) is an undisturbed rocky beach in the Cape of Good 
Hope Nature Reserve, whereas 16 Mile Beach (SMB) is a sandy beach on the west 
coast where man has had relatively little impact. At both Strandfontein refuse 
dump (SD) and Hout Bay fi~hing harbour (HB) food available to the gulls is 
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supplemented as a result of man's activities. 

Two hundred and twenty hours of observations were carried out on mixed 

feeding flocks of the two gull species at the four sites between 1986 and 1989. 

During observations, the number of gulls present was counted hourly by age class. 

For each observed attempt at kleptoparasitism, the following parameters were 

recorded: age class of host, pursuer or pursuers, and successful kleptoparasite. Prey 

handling times and kleptoparasitic pursuits. were timed to the nearest second. Prey 

size was estimated relative to bill length. In order to compare the incidence of 

kleptoparasitism among gulls at different sites the number of observed 

kleptoparasitic incidents per hour per 100 gulls present was used as an index of the 

rate of kleptoparasitism. 

Food choice experiments 

To confirm trends observed in the field, controlled feeding of gulls was carried out 

on an open sandy beach at Kalk Bay harbour (34 09 S; 18 27 E), where all 

interactions between gulls were clearly visible. During controlled feeding age ratios 

in the flock were determined at 30 minute intervals. To avoid satiation effects, no 

more than 100 food items were offered to gulls on any one day. In all cases the 

order of food selection, and incidence and success of kleptoparasitic attempts, were 

recorded by age class. 

Two food choice experiments were used to test the effects of prey size on 

food selection and kleptoparasitic behaviour. Two pieces of fish offal of different 

sizes were offered, at different distances to the main group of gulls (N = 20 

replicates). In 10 replicates the larger food item was placed one metre closer to the 

gulls than the smaller, and these positions were reversed in the other 10 replicates. 

Gulls also were presented with three pieces of fish offal of different size classes (50 

· x 50 x 50 mm small; 100 mm medium; 150 mm large) placed equidistant from the 

main group of gulls. The position and order in which the food items were placed 

was varied each time (N = 50 replicates). 

Kelp Gulls rapidly crush and swallow sand mussels Donax se"a less than 35 
mm in length whereas larger mussels require a complex handling technique, 

involving gulls flying up and dropping prey to crack the valves (pers. obs.). In order 

to test the effect of prey handling time on food selection, gulls were presented with 

two mussels of different sizes; one with a length less than 35 mm and the other 
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longer than 35 mm (N = 10 replicates). This was repeated with mussels of the same 

length, of more than 35 mm, but with one mussel prised open such that the valves 

gaped slightly (N = 10 replicates). 

In. order to test effects of prey quality on kleptoparasitic behaviour, 

independent of prey size, gulls were presented with 10 portions each of fish offal and 

bread of the same size, placed alternately in a 5 x 4 grid over 1.5 x .1.0 m (N = 34 

replicates). 

To test the effect of prey dispersion independent of prey quality and size 

gulls were videotaped while feeding on pilchards Sardinops ocellata presented as one 

pile of 20 fishes (N = 10 replicates), five piles of four (N = 10 replicates) and 20 

individually spaced fishes (N = 10 replicates). 

Intraspecific dominance and aggression 

To determine dominance hierarchies and the effect, if any, of juvenile plumage on 

adult aggressive behaviour, gulls were videotaped whilst feeding on large prey 

(snoek Thyrsites atun) staked to the ground (N = 2 replicates). The outcome of all 

aggressive interactions between Kelp Gulls were recorded. 

RESULTS 

The rates of kleptoparasitism at the different sites varied greatly (Table 4.1), 

being highest among Kelp Gulls at 16 Mile Beach and lowest at Olifantsbos Bay -

the two undisturbed study sites. Many attempts at kleptoparasitism took place 

between gulls on the ground and these were often impossible to observe due to the 

numbers of gulls feeding. Furthermore, it was only possible to follow a single 

kleptoparasitic attempt at a time, therefore· the number of recorded kleptoparasitic 

incidents is an underestimate. 

Effects of Prey Characteristics on Kleptoparasitism 

Prey handling time and technique 

Prey handling time affected both the overall incidence (Table 4.1) and success of 
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TABLE 4.1 

SUMMARY OF FEEDING AND KLEPTOPARASITIC BEHAVIOUR AT THE STUDY SITES 

UNDISTURBED FOOD-SUPPLEMENTED 

OB SMB HB SD 

HARTLAUB'S GULL 

MEAN NUMBER 43.6.±39.3 1.7 .±2.0 61.8 .±32.3 303.4 + 243.4 
PRESENT (N = 17) (N = 10) (N = 13) (N ;--16) 

PRINCIPAL PREY Digteran larvae and marine Engraulis capensis domestic waste 
ot er invertebrates invertebrates 

MEAN PREY 
HANDLING TIME < 1 < 1 1.2 .± 0.6 4.0 .± 7.1 

(secs) (N = 25) (N = 13) 

RATE OF 
KLEPTOP ARASITISM 0.1 1.3 1.9 0.6 

(INCIDENTS.100 
GULLS-1.h-1) 

INDIVIDUAL 
KLEPTOPARAsmc 50.0 0 12.5 6.0 

SUCCESS(%) 

MEAN PURSUIT 5 .1 3.0 + 3.2 8.0 .± 7.6 
TIME (secs) (N = 2) (N = 1) (N ;--15) (N = 45) 

..... 
0 
(\.) 
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TABLE 4.1 (cont.) 

KELP GULL 

MEAN NUMBER 23.4 + 26.3 
PRESENT (N ;-17) . 

PRINCIPAL PREY Dipteran larvae· 
and pupae 

MEAN PREY < 1 
HANDLING TIME 

(secs) 

RATE OF 
KLEPTOPARASIDSM 0.1 

(INCIDENTS.100 
GULLS-1.h-1) 

INDIVIDUAL 
KLEPTOPARASITIC 0 

SUCCESS(%) 

MEAN PURSUIT 4 
TIME (secs) (N = 1) 

24.7 .±. 22.4 
(N = 10) 

Donaxserra/ 
invertebrates 

175.6 .±. 129.4 
(N = 52) 

(for Donax only) 

6.8 

25.5 

5.0 .±. 11.4 
(N = 30) 

242.9 .±. 150.0 
(N = 17) 

Engraulis capensis / 
invertebrates 

2.1.±. 0.4 
(N = 8) 

0.7 

15.2 

2.8 .±. 1.8 
(N = 12) 

545.9 .±. 296.4 
(N = 19) 

domestic waste 

3.8 .±. 11.9 
(N = 40) 

1.2 

14.0. 

8.3 .±. 11.4 
(N = 138) 

,... 
0 
w 
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kleptoparasitism among ~he two gull species. At Strandfontein dump prey were 

significantly larger in successful kleptoparasitic attempts (75 ± 52 mm; N = 68) 

than in failed attempts (61±41 mm; N = 146) (t = 2.07; d.f. = 212; p < 0.05). 

At Olifantsbos Bay, where the mean prey handling time was less than one 

second, kleptoparasitism was rarely possible. The incidence of kleptoparasitism at 

this site was very low and was restricted to uncommon large prey items, such as 

mussels, limpets and fishes. At 16 Mile Beach the principal prey of Kelp Gulls, 

Donax se"a, required a long handling time (Table 4.1). Furthermore, the handling 

technique used for these mussels - where the host is separated from prey on 

occasions - made them readily available to potential kleptoparasites and the 

incidence of kleptoparasitism was higher than at any other site. At 16 Mile Beach, 

Kelp Gulls also fed on three-spotted swimming crabs Oval.ipes punctatus, which 

required a long handling period (sometimes > 10 minutes). However, crabs are not 

dropped in the same way as mussels and no crabs were lost to kleptoparasites. Gulls 

at Strandfontein dump and Hout Bay harbour had similar and relatively short mean 

prey handling times. 

When presented with two prey items of different sizes and at different 

distances, gulls selected small prey items before larger items significantly more often 

than expected, even when the larger item was placed closer to the gulls (X2 = 7.2; 

d.f. = 1; p < 0.01) (Table 4.2). Similarly, when evenly-spaced prey of three different 

size classes were presented to gulls simultaneously the smallest prey item was 

selected first significantly more often than expected (X2 = 4.2; d.f. = 1; p < 0.05) 

and the largest item was usually selected last. This order of selection reflects the 

risk of losing prey to kleptoparasites: 63.4 % of all large food items were stolen, 

compared to 29.2 % and 6.0 % of medium-sized and small items respectively. Adult 

Kelp Gulls maximized their prey intake by preferentially selecting medium-sized 

items (Table 4.3). 

Prey size alone was not the only criterion on which gulls were able to assess 

handling time, and hence risk of loss. Gulls selected small/ open mussels before 

large/closed mussels significantly more often than expected (X2 = 16.2; d.f. = 1; p 
< 0.01) (Table 4.4). 
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TABLE4.2 

EFFECT OF PREY SIZE ON FOOD CHOICE BY KELP AND HARTIAUB'S 

GULLS 

SIZE OF % TAKEN FIRST N 
NEARER FOOD 

ITEM SMALL LARGE 
(N = 20) (N = 20) 

SMALL 100 0 10 

LARGE 40 60 10 
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TABLE4.3 

EFFECT OF PREY SIZE ON FOOD CHOICE AND THE INCIDENCE AND 
SUCCESS OF KLEPTOPARASIDSM BY KELP AND HARTIAUB'S GULLS 

SMALL 
(N = 50) 

ORDER OF SELECTION (%): 

FIRST 46 
SECOND 30 
THIRD 24 
NOT TAKEN 0 

PERCENTAGE TAKEN BY: 

KELP GULL ADULT 24 
KELPGULLSUBADULT 24 
KELP GULL JUVENILE 43 
HARTIAUB'S GULL 75 

PROBABILI'IY OF RETAINING PREY: 

KELP GULL ADULT 
KELP GULL SUBADULT 
KELP GULL JUVENILE 
HARTIAUB'S GULL 

1.00 
1.00 
0.87 
0.93 

RELATIVE ENERGETIC RETURN: 

KELP GULL ADULT 
KELP GULL SUBADULT 
KELP GULL JUVENILE 
HARTIAUB'S GULL 

1.00 
1.00 
0.87 
0.93 

PREY SIZE 

MEDIUM 
(N = 50) 

42 
46 
8 
4 

42 
47 
23 . 
20 

0.75 
0.50 
0.87 
0.50 

1.50 
1.00 
1.74 
1.00 

LARGE 
(N = 50) 

10 
16 
56 
18 

34 
29 
34 
5 

0.22 
0.33 
0.67 
0.00 

0.66 
0.99 
2.01 
0.00 

Note: Relative energetic return is defined as the probability of retaining a prey size 
class multiplied by a gross energy benefit ratio of 1:2:3 for small, medium and large 
prey. 
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TABLE4.4 

EFFECT OF PREY HANDLING TIME ON FOOD CHOICE BY KELP GULLS 

SELECTED FIRST(%): 

KLEPTOPARASITIC ATTEMPTS(%): 

KLEPTOPARAsmc SUCCESS(%): 

SMALL/OPEN 
MUSSELS 
(N = 20) 

95 

20 

25.0 

LARGE/CWSED 
MUSSELS 
(N = 20) 

5 

30 

16.7 
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Prey quality 

It is difficult to compare relative prey quality between sites in the field. When 

offered prey of similar size and handling time but of different quality gulls clearly 

selected high quality prey (Table 4.5). Fish offal was selected before bread 

significantly more often than expected (X2 = 16.0; d.f. = 1; p < 0.01) and 

significantly more kleptoparasitic attempts were directed at hosts with fish than with 

bread (X2 = 4.9; d.f. = 1; p < 0.05). Only 1.2 % of fish offered were left at the end 

of experimental runs compared to 53.5 % of the bread. 

Prey availability and dispersion 

At Strandfontein dump food was super-abundant and relatively few gulls resorted to 

kleptoparasitism (Table 4.1). Although supplementary food was also available at 

Hout Bay harbour this was only for limited periods, when boats unloaded catches or 

cleaned nets. The highest observed rate of kleptoparasitism was at 16 Mile Beach 

where large Donax afforded an opportunity to kleptoparasites. These were 

relatively uncommon, with only one or two being caught at any one time. The 

success of kleptoparasitic attempts by Kelp Gulls at 16 Mile Beach was high in 

comparison to the other sites (Table 4.1 ). 

Field observations of increased kleptoparasitism with increasing prey 

dispersion/scarcity were confirmed during feeding experiments. The frequency of 

kleptoparasitic attempts on fish increased significantly as prey dispersion increased 

(X2 = 5.5; d.f. = 2; p < 0.01). When 20 individually-spaced fishes were presented to 

gulls the rate of kleptoparasitism was twice as high as when the fishes were 

presented in one pile (Table 4.6). 

Effects of Flock Size and Composition on Kleptoparasitism 

Kleptoparasite numbers. 

The chances of an individual kleptoparasite gaining food decreased as the number 

of potential kleptoparasites in a group pursuit increased (Fig. 4.1 ). Therefore, 

attempts with one kleptoparasite and a relatively high chance of individual success 

were more frequent than attempts with several kleptoparasites, each with a low 

chance of gaining food (Fig. 4.2). Participation in kleptoparasitic attempts by Kelp 
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TABLE4.5 

EFFECT OF PREY QUALITY ON FOOD CHOICE BY KELP AND 

HARTLAUB'S GULLS 

BREAD FISH OFFAL UNKNOWN 
(N = 340) (N = 340) 

ORDER OF SELECTION(%): 

FIRST 14.7 82.4 2.9 

SECOND 5:9 82.4 11.7 

NOT TAKEN 53.5 1.2 

KLEPTOPARASITIC BEHAVIOUR(%): 

ATTEMPTS 0.6 4.5 

SUCCESS 0 26.7 

! . 
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TABLE4.6 

EFFECT OF PREY DISPERSION ON THE RATE OF KLEPTOPARASffiSM 

AMONG KELP GULIS 

FISH PRESENTED NUMBER OF NUMBER OF ATIEMPTED 
AS REPLICATES FISHTAKEN KLEPTOPARASffiSM 

1 pile of 20 

5 piles of 4. 

20 spaced fish 

10 

10 

10 

180 (90 %) 

176 (88 %) 

191 (96 %) 

7 (3.9 %) 

13 (7.4 %) 

20 (10.5 %) 
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FIGURE 4.1 

Number of kleptoparasites involved .in pursuit of a host 

in relation to an individual kleptoparasite's chances of 

gaining food 
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FIGURE 4.2 

Percent frequency occurrence of different group sizes of 

kleptoparasites during pursuits (N = 658). 
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Gulls showed no age-related bias in group pursuits (Fig. 4.3). 

Group pursuits lasted significantly longer (8.5 ..± 10.2 s; N = 121) than chases 

by single gulls (4.8 ..± 7.9 s; N = 96) (t = 2.93; d.f = 215; p < 0.01). The observed 

duration of successful and unsuccessful pursuits was not significantly different in 

either group or singleton pursuits (t test). 

Gull species 

Hartlaub's Gulls rarely pursued Kelp Gulls and were never successful when they did 

(Table 4.7). At undisturbed feeding sites Hartlaub's Gulls fed on small 

invertebrates which afforded no opportunity to potential kleptoparasites and 

Hartlaub's Gulls were never kleptoparasitized at these sites. However, at 

supplemented feeding sites both species fed on similar prey items and interspecific 

kleptoparasitism by Kelp Gulls occurred. The highest level of success recorded at 

all sites was for intraspecific kleptoparasitic attempts between Kelp Gulls (Table 

4.7). 

Kelp Gulls kleptoparasitized significantly more often than expected from 

their relative abundance in the gull population at both Strandfontein dump (X2 = 

176.0; d.f. = 1; p < 0.01) and 16 Mile Beach (X2 = 4.6; d.f. = 1; p < 0.05). 

However, at Hout Bay harbour, Hartlaub's Gull kleptoparasitized significantly more 

often than expected (X2 = 78.8; d.f. = 1; p < 0.01) (Table 4.8). 

Kelp Gull age class 

At all sites where kleptoparasitism by Kelp Gulls occurred regularly, the frequency 

of attempted kleptoparasitism, by age class, was significantly different to that 

expected from the demography of the population (SD x2 = 353.9; HB x2 = 26.9; 

SMB X2 = 151.3; all d.f. = 2; p < 0.01) (Table 4.8). Juvenile Kelp Gulls 

kleptoparasitized disproportionately to their relative abundance in the population at 
all sites, both when total (SD X2 = 57.9; HB x2 = 10.6; SMB x2 = 11.3; all d.f. = 1; 

p < 0.01) and intraspecific kleptoparasitism alone was considered (SD X2 = 37.9; 
HB x2 = 13.1; SMB X2 = 9.0; all d.f. = 1; p < 0.01). 

Adult Kelp Gulls were never observed attempting kleptoparasitism at 

Olifantsbos Bay and at all other sites kleptoparasitized intraspecifically significantly 
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TABLE4.7 

INCIDENCE (AND PERCENT SUCCESS) OF ONE-ON-ONE 

KLEYfOP ARAsmc INTERACTIONS BETWEEN KELP AND HARTIAUB'S 

GULLS 

SITE INTERACTION 

KG-KG KG-HG HG-KG HG-HG 

UNDISTURBED 

OB 1.00 
(0 %) 

SMB 0.99 0.01 
(29.0 %) (0 %) 

FOOD-SUPPLEMENTED 

HB 0.30 0.33 0.04 0.33 
(46.7 %) (33.3 %) (0 %) (33.3 %) 

SD 0.55 0.18 0.04 0.23 
(23.7%) (21.1 %) (0 %) (12.8 %) 

Note: interactions shown as kleptoparasite-host. 
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TABLE4.8 

SUMMARY OF KLEPTOP ARASmc BEHAVIOUR AMONG KELP GULLS (BY AGE CLASS) AND HARTLAUB'S 

GULLS 

SITE KELP GULL HARTLAUB'S 
GULL 

ADULTS SUBADULTS JUVENILES TOTAL 
%of %of %of %of %of %of %of %of %of %of 
popn attempts popn attempts popn attempts popn attempts popn attempts 

Undisturbed foraging sites 

OB 88.4 0 8.2 0 3.4 100.0 34.9 33.3 65.1 66.7 

SMB 83.5 48.9 9.7 12.8 6.8 38.3 93.6 98.9 6.4 1.1 

Food-supplemented foraging sites 

HB 48.2 29.2 23.6 28.1 28.2 42.7 79.7 58.8 20.3 41.2 

SD* 79.1 63.8 16.3 20.3 4.6 15.9 64.3 82.9 35.7 17.1 

NOTE:* Figures for Strandfontein dump show mean percentage of each Kelp Gull age class among foraging gulls only and not 
all gulls at the site. 

..... 

..... 
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less often than expected (SD x2 = 311.2; HB x2 = 37.6; SMB x2 = 16.1; all d.f. = 
1; p < 0.01). Subadults generally were involved in kleptoparasitic incidents in 

proportion to their relative abundance in the population (Table 4.8). 

During all food choice experiments kleptoparasitism was significantly 

asymmetrically distributed between age classes of Kelp Gull (X2 = 32.7; d.f. = 2; p 
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< 0.01; N = 105). Juveniles formed 28.5 % of Kelp Gulls present, but accounted 

for 53.3 % of kleptoparasitic pursuits. In contrast, 53.5 % of gulls present were , 

adults, but these accounted for only 38.1 % of kleptoparasitic attacks. 

Although juvenile Kelp Gulls attempted kleptoparasitism more often than 

expected, all age classes were equally successful at both stealing food (X2 = 1.4; d.f. 

= 2; p > 0.25) and avoiding kleptoparasitic attacks (X2 = 1.2; d.f. = 2; p > 0.50) 

(Table 4.9). 

Aggressive displacements among Kelp Gulls feeding at large staked prey 

indicated that adults dominated both juveniles and subadults (Table 4.10). Adults 

acted as the aggressor during intraspecific interactions significantly more often than 

expected from their numbers in the population (X2 = 57.2; d.f. = 2; p < 0.01) 

(Table 4.11 ). By contrast, juvenile Kelp Gulls were attacked significantly more 

often than expected (X2 = 18.7; d.f. = 2; p < 0.01) (Table 4.11). During one 

feeding experiment a single adult prevented three juveniles from feeding for 44 

minutes, although the adult itself fed for only 14 minutes of that time. 

DISCUSSION 

Prey characteristics 

Prey characteristics are important in determining the rate and success of 

kleptoparasitism, the most important being prey handling time. Gulls preferentially 

selected small or rapidly handled prey items due to the risk of loss of larger items to 

kleptoparasites (Tables 4.2; 4.3; 4.4). 

Prey are unobtainable through kleptoparasitism if handling time is less than 

the time needed for a kleptoparasitic attack (Barnard & Thompson 1985). At both 

undisturbed feeding sites, Hartlaub's Gull fed on small invertebrates with handling 

times of less than one second and kleptoparasitism was not normally possible. 
Large sand mussels were only caught and handled by Kelp Gulls, which are unlikely 

to relinquish prey to the smaller Hartlaub's Gull, and kleptoparasitic behaviour at 
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TABLE4.9 

AGE-RELATED FREQUENCY OF SUCCESS OF HOST AND 

KLEPTOP ARASITE AMONG KELP GULLS 

ADULT SUBADULT JUVENILE 

SUCCESSFUL KLEPTOP ARASITE 

Observed frequency 129 39 49 
Expected frequency 127.0 45.0 45.0 

UNSUCCESSFUL KLEPTOP ARASITE 

Observed frequency 683 249 239 
· Expected frequency 685.0 243.0 243.0 

TOTAL · 812 288 288 

HOST RETAINS PREY 

Observed frequency 111 19 27 
Expected frequency 113.2 20.0 23.8 

HOST LOSES PREY 

Observed frequency 93 17 16 
Expected frequency 90.8 16.0 19.2 

TOTAL 204 36 43 
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TOTAL 

217 

1171 

1388 

157 

126 

283 
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TABLE4.10 

RESULTS OF AGGRESSIVE DISPLACEMENT ATI'EMPTS BETWEEN KELP 

GULLS WHILE FEEDING ON LARGE STAKED PREY 

AGGRESSOR DEFENDER 

ADULT SUBADULT JUVENILE TOTAL 

ADULT 

. Successful 0 5 28 33 
Unsuccessful 0 0 0 0 

SUBADULT 

Successful 0 0 3 3 
Unsuccessful 0 0 1 1 

JUVENILE 

Successful 0 2 15 17 
Unsuccessful 0 0 0 0 

TOTAL 0 7 46 54 
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TABLE4.11 

OBSERVED AND EXPECTED FREQUENCIES, BY AGE CLASS, OF 

AGGRESSIVE DISPLACEMENTS AMONG KELP GULLS DURING 

FEEDING ON LARGE, STAKED PREY 

120 

ADULT SUBADULT JUVENILE , TOTAL 

%0FPOPN. 20 20 60 

AGGRESSOR 

Observed frequency 33 4 17 54 
Expected frequency 10.8 10.8 32.4 

DEFENDER 

Observed frequency 0 7 47 54 
Expected frequency 10.8 10.8 32.4 
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undisturbed feeding sites was generally restricted to intraspecific interactions 

between Kelp Gulls (Table 4.7). 

Studies on a range of kleptoparasitic interactions have shown that increasing 

prey size, and presumably handling time, increases both the incidence (Hopkins & 

Wiley 1972; Fuchs 1977; Fischer 1985; Hackl & Burger 1988) and success (Barnard 

& Thompson 1985; Hackl & Burger 1988) of kleptoparasitism. Although Dunn 

(1973) and Fuchs (1977) found that kleptoparasitic success among terns Stema spp. 

was inversely related to prey size, and attributed this to increased host vigilance 

when carrying large prey: prey size was positively related to kleptoparasitic success 

among gulls in the southwestern Cape. 

In addition to prey handling time, handling technique also affects the success 

of kleptoparasitism. At 16 Mile Beach, gulls feeding on the crab Ovalipes punctatus 

required a lengthy handling period. However, in contrast to the handling technique 

used for Donax, gulls feeding on Ovalipes stood over, and were able to protect, their 

prey, and no crabs were stolen. 

The incidence of kleptoparasitism appears to be inversely related to prey 

availability (Dunn 1973; this study). Presumably the costs of foraging, and the need 

for specialized foraging techniques, decrease with increasing food availability, such 

that an increasing proportion of the gull population is able to satisfy its energetic 

requirements through hunting alone. However, in laboratory experiments with 

Yellow-eyed Juncos Junco phaeonotus, Caraco et al. (1980) showe<l that birds 

became more "risk-prone" when food availability decreased, i.e. preferentially 

selected food with a high mean reward but also high variance in reward. For Kelp 

Gulls in the southwestern Cape, kleptoparasitism could be considered as "risk

prone" behaviour and foraging as "risk-averse". 

Although the incidence of kleptoparasitism may decrease as food availability 

increases, it has been suggested that hosts may give up food more readily when food 

is abundant (Birt & Cairns 1987). In this study, high kleptoparasitic success rates 

were recorded at the two sites where food availability was high (Table 4.1). 

However, at 16 Mile Beach, where large sand mussels were not captured frequently, 

the success of kleptoparasitic attempts was also high (Table 4.1) 

Prey quality affected both food selection and the incidence of 

kleptoparasitism. Gulls selected fish offal (19.0 kJ.g-1; P.AR. Hockey pers. comm.) 

before bread (11.1 kJ.g-1; NRIND 1986) of similar size and handling time, despite 

the fact that significantly more kleptoparasitic attempts were directed at gulls with 
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fish offal. 

An increase in the incidence of kleptoparasitism with increasing prey 

dispersion, independent of prey availability (Table 4.6), is counter-intuitive. 

However, gulls were apparently better able to judge the amount of available food 

when prey were dispersed. As prey abundance decreased so newly arrived gulls 

resorted to kleptoparasitism in order to obtain some of the few remaining prey. 

When fishes were presented as a single. pile, a dense crowd of fighting gulls 

immediately formed over the food. Approaching gulls joined this crowd, which 

persisted for some time after all food had gone, rather than attempting to 

kleptoparasitize birds leaving the area with fish. 

Flock characteristics 
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Interspecific kleptoparasitism of Hartlaub's Gulls by Kelp Gulls in the southwestern. 

Cape only occurred at supplemented feeding sites where both species of gulls fed on 

similar food items (Table 4.7). It has been suggested that interspecific 

kleptoparasitism may evolve when the kleptoparasite expands its foraging niche to 

include previously unobtainable prey by stealing these prey from species that are 

able to capture them (Duffy 1982). However, in the case of interspecific 

kleptoparasitism by Kelp Gulls on Hartlaub's Gulls it is the host species which has 

extended its feeding repertoire to include prey items taken regularly by the parasite._ 

Smaller, more agile, gulls are able to outcompete large gulls for food to some 

extent at refuse dumps and fishing harbours due to the constant disturbances by 

men and vehicles (Burger & Gochfeld 1981b; pers. obs.). Hartlaub's Gulls landed 

and foraged earlier than Kelp Gulls following a disturbance. Furthermore, 

Hartlaub's Gulls require a longer handling time than Kelp Gulls for similarly-sized 

prey (Duffy et al. 1987). Therefore, at sites where both species forage, Hartlaub's 

Gulls are likely to be available as hosts more frequently than Kelp Gulls both 

because of their prey capture ability and their relative inefficiency at food handling. 

At Strandfontein dump, 35.7 % of the gull population comprised Hartlaub's Gulls 

(Table 4.8), whereas this species was host in 41.0 % of singleton pursuits (Table 

4.7). 

Although Hartlaub's Gulls kleptoparasitized significantly more often than 

expected at Hout Bay harbour (Table 4.8), almost all attacks were on conspecifics. 

The high incidence of kleptoparasitism by Hartlaub's Gulls at the harbour reflects 
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the feeding behaviour of the two gull species. Although there were more Kelp than 

Hartlaub's Gulls at this site, most Kelp Gulls roosted on the breakwater and were 

not active. The mean number of Hartlaub's Gulls foraging in the trawler basin at 

Hout Bay (26.6 ± 28.4; N = 11) was greater than the number of foraging Kelp Gulls 

(22.6 ± 10.6; N = 11). Thus, when foraging gulls only were considered, Kelp Gulls 

accounted for a greater proportion of kleptoparasitic behaviour than expected at 

Hout Bay also. 

It has been suggested that the rate of kleptoparasitism should increase with 

population density (Krebs & Barnard 1980). Barash et al. (1975) found that gulls 

modified their prey handling technique as gull density increased, apparently to limit 

prey loss through kleptoparasitism. However, in this study the rate of 

kleptoparasitism was highest at 16 Mile Beach where gull density was lowest (Table 

4.1). This can be attributed to the greater importance of prey handling time and 

abundance in determining rates of kleptoparasitism. 

Juvenile plumage and intraspecific kleptoparasitic success 

Many species which exhibit intraspecific kleptoparasitism have recognizably distinct 

juvenile plumages; such as gulls, terns (e.g. Hopkins & Wiley 1972; Dunn 1973), the 

Bald Eagle Haliaeetus leucocephalus (Fischer 1985; Jorde & Lingle 1988), Great 

Egret Casmerodious a/bus (Kushlan 1978) and Curlew Numenius arquata (Ens et al. 
1990). It has been suggested that juvenile plumage acts to suppress conspecific 

adult aggression, leading to improved kleptoparasitic success of juveniles (see Moyle 

1966; Verbeek 1977a). However, attacks by adult conspecifics are a major cause of 

chick mortality in Kelp Gulls (pers. obs.) and other gulls, including the Lesser 

Black-backed Gull Larus fuscus (Davis & Dunn 1976) and Yellow-footed Gull L. 

livens (Hand 1980). If chicks in down are not able to suppress aggression by 

unrelated adults, it is unlikely that juvenile plumage should do so. Gull fledglings 

often display submissive postures when approaching adults in foraging areas. Adult 

Pacific Gulls L. pacificus (Coulson & Coulson 1982) and Common Gulls L. canus 
(Gate 1978 in Jones 1985) do not always dominate juvenile conspecifics, but juvenile 

Kelp Gulls are subordinate to adults in situations of potential contact 

kleptoparasitism (Tables 4.10; 4.11). 

Although juvenile Kelp Gulls attempt kleptoparasitism significantly more 

often than expected (Table 4.8), they are not significantly more successful than any 

other age class (Table 4.9). This observation is confirmed by studies of Kelp Gulls 
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(Hockey et al. 1989b) and several other gull species (e.g. Verbeek 1977c; Burger & 

Gochfeld 1979; 1981b; Carrol & Cramer 1985; Hackl & Burger 1988; Hesp & 

Barnard 1989). 

Studies of several gull species have shown that juveniles are less efficient at 

foraging than adults at both natural (e.g. Barash et al. 1975; Siegfried 1977; 

Ingolffson & Estrella 1978; Searcy 1978; Ulfstrand 1979; Greig et al. 1983; Maron 

1983; Burger 1988a) and supplemented feeding sites (e.g. Verbeek 1977a; 1977b; 

Burger & Gochfeld 1983; Maclean 1986). As juveniles are more food stressed than 

older birds, it is predictable that they should resort to kleptoparasitism more often 

than adults (e.g. Pettitt 1953; Burger & Gochfeld 1979; this study). 

In order to limit the effects of kleptoparasitism by juveniles, apart from 

through selective prey choice, adults can reduce their availability as hosts by 

foraging in different areas to juveniles. There is some evidence that juvenile gulls 

are excluded from prime feeding areas (Moyle 1966; Drury & Smith 1968; 

Monaghan 1980). 

Prey loss by hosts through kleptoparasitism has been correlated with the 

number of parasites involved in the pursuit (Hatch 1970; 1975; Barnard & 

Thompson 1985; Hackl & Burger 1988), although the probability of an individual 

kleptoparasite gaining food decreases as the number of pursuers increases (Hatch 

1970; 1975; Fig. 4.1). The effects of this are reflected in a relatively low incidence of 

group pursuits (Fig. 4.2). Juvenile gulls are generally less efficient at 

kleptoparasitism than adults (Burger & Gochfeld 1979; 1981b; Carrol & Cramer 

1985; Hesp & Barnard 1989; Hockey et al. 1989b), or only as ~fficient (Verbeek 

1977c; Hackl & Burger 1988; this study). However, older Kelp Gulls were no more 

discerning than juveniles over participation in group pursuits, where each 

individual's chance of success is small (Fig. 4.3). 

In conclusion; a suite of factors influence the incidence and success of 

kleptoparasitism among gulls in the southwestern Cape. These factors include 

characteristics of both prey items and the gull population. Although the incidence 

of kleptoparasitism at most sites is generally low, the risk of food loss through 

kleptoparasitism is a real one and affects food choice by gulls (Table 4.12). 
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TABLE4.12 

SUMMARY OF FACTORS AFFECTING TIIE INCIDENCE AND SUCCESS OFKLEPTOPARASITISM, AND HENCE 

FOOD CHOICE, AMONG GULLS OF TIIE SOUTIIWESTERN CAPE PROVINCE 

FACTOR BENEFIT COST OUTCOME 

Prey size Large prey have a Large prey are more Small prey items are 
. greater energetic likely to be stolen selected preferentially 
reward than smaller 

prey 

Prey handling Short handlin~ times Long handling times Prey items with short 
time reduce the nsk of increase the risk of handling times are 

food loss through food loss selected when possible 
kleptoparasitism 

Prey abundance Prey loss is less Gulls congregate The incidence of klepto-
serious when prey are at sites where prey parasitism increases 

abundant are abundant with decreasing prey 
abundance . 

Prey dispersion Gulls are able Kleptoparasitism The incidence of klepto-
to ~udfie food becomes more parasitism increases 

avai abi ity when difficult when with increasing prey 
food is dispersed food, and so gulls, dispersion 

are dispersed 

Prey quality High quality prey have High quality prey High quality prey 
a greater ener~etic are more likely to items are selected 

reward than ow be stolen preferentially 
quality prey 

.... 
l\J 
(J1 
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TABLE 4.12 (cont.) 

Prey quantity Foraging is simple 
and efficient when 
food is abundant 

Gull size Small gulls forage 
sooner than larger 
gulls following a 

disturbance 

Gull age Adults forage more 
efficientlY. than 

juvemles 

Gull density Other gulls foraging 
indicate that food 

is available 

When food is abundant 
it is usually of low 
quality e.g. refuse 

Small gulls take 
lon~er to handle trey 

t an larger gul s 

Juveniles may be 
food stressed 

Kleptoparasitism is 
more likely to succeed 
when gulls are close 

together 

Juveniles aggregate at 
sites where food is 

abundant 

Large gulls dominate 
smaller gulls and 

kleptoparasitize them 

Juveniles klepto-
parasitize more 

than adults, and often 
steal from adults 

Gulls generally 
forage in flocks 

..... 
(\.) 

°' 
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CHAPTERS 

THE EVOLUTION AND CONTROL OF INTRASPECIFIC 
KLEPTOPARASmSM IN KELP GULLS 

Kleptoparasitism has been defined as the stealing of already procured prey 

from one individual by another (Brockmann & Barnard 1979). This behaviour is 

widespread among gulls (Aves: Laridae) and is one of a suite of feeding techniques 

used by these generalist foragers. Kleptoparasitism has been regarded as an 

inefficient feeding technique relative to foraging (e.g. Furness 1977; Kushlan 1978; 

1979). However, any behaviour that does not improve overall efficiency should not 

be maintained within an evolutionarily stable strategy (Maynard-Smith & Parker 

1976). Kleptoparasitism is common in some avian families, if it is a relatively 

inefficient feeding technique this begs the question as to why it should have evolved 

in the first p~ace. 

Interspecific kleptoparasitism has been fairly extensively studied (see reviews 

by Brockmann & Barnard 1979; Furness 1987) but intraspecific kleptoparasitism has 

received less attention. Although intraspecific kleptoparasitism may be considered 

simply as an extension of the interspecific behaviour (Brockmann & Barnard 1979), 

the control of intraspecific kleptoparasitism poses several questions. For 

intraspecific kleptoparasitism to operate within a population, as a stable strategy 

(sensu Maynard-Smith & Parker 1976), certain constraints must exist. Some 

individuals must forage and not all individuals can resort to kleptoparasitism as a 

feeding technique, unless at a very low frequency. Although differential 

kleptoparasitism within populations has been shown (e.g. Burger & Gochfeld 1979; 

Carrol & Cramer 1985; Hesp & Barnard 1989; Hockey et al. 1989), the constraints 

or controls that determine this division are little understood. 

The Kelp Gull is a common resident on the coastline of southwestern Africa. 

These gulls commonly resort to intraspecific kleptoparasitism and, as it is possible to 

identify age classes in the field, present an opportunity to study age-related aspects 

of intraspecific kleptoparasitism. 
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In this study the evolution and control of intraspecific kleptoparasitism in 

Kelp Gulls is investigated and the following key questions are addressed. 

1. What are the relative efficiencies of foraging and kleptoparasitism as feeding 

techniques for Kelp Gulls? · 

2. What determines the incidence of intraspecific kleptoparashism in various 

sectors of a population? 

3. Do individual gulls optimize their rate of food intake through differential 

allocation of time to foraging and kleptoparasitism? 

METHODS 

Model 1: The Relative Efficiency ofKleptoparasitism 

A total of 71.5 hours of observation was carried out on flocks of foraging Kelp Gulls 

at Strandfontein refuse dump (34 05 S; 18 30 E) and an adjacent sewage treatment 

plant in the southwestern Cape Province. Kelp Gulls were separated into three age 

classes on the basis of plumage and soft part colouration (cf. Kinsky 1963; Harrison 

1983): juvenile (first-year birds), subadult (second- and third-year birds) and adult. .. 
In all incidents. of attempted kleptoparasitism, the age class of host and 

kleptoparasitc, and the outcome of the attack, were noted. Aerial kleptoparasitic 

pursuits were timed to the nearest second. All Kelp Gulls at the site were counted 

hourly by age class. 

In addition, individual foraging Kelp Gulls at Strandfontein dump were 

selected at random and watched for five minutes, until they went to the loafing area, 

or were lost to sight. Foraging rates were determined for all age classes of Kelp 

Gull from these individual observations, and food size was estimated relative to bill 

length. 

The energetic costs and benefits of different rates of kleptoparasitism by 

individual Kelp Gulls at Strandfontein dump were calculated from observed time

activity budgets and using multiples of BMR obtained from the literature for various 

activities. The cost (in kJ.h-1) and benefit (number of 1 x bill length, or equivalent, 

food items eaten per hour) were calculated for individuals of all age classes. Flock 

size was assumed to be sufficiently large to allow up to 30 attempts at 

kleptoparasitism in an hour, by every kleptoparasite. The calculations are detailed 
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in Appendix 5.1. 

Las Cruces (33 03 S; 71 38 W) is a relatively undisturbed sandy beach in 

central Chile where flocks of Kelp Gulls feed on the sand mussel Mesodesma 

donacium (Hockey et al. 1989). An index of cost/benefit (in kJ per mussel) was 

calculated, using foraging parameters detailed in Hockey et al. (1989), for individual 

juvenile Kelp Gulls at Las Cruces at various rates of intraspecific kleptoparasitism. 

The calculations used were the same as those detailed in Appendix 5.1. However, 

as group pursuits were rare at Las Cruces (P.AR. Hockey pers. comm.) it was 

assumed that all kleptoparasitic attempts involved pursuits by single kleptoparasites. 

Model 2: Frequency Distribution of Intraspecific Kleptoparasitism within a Population 

In order to determine the stable proportion of kleptoparasites in flocks of Kelp 

Gulls of varying size at Strandfontein dump a model similar to that of Barnard & 

Sibly (1981) was developed. Individual reward, in terms of the number of 1 x bill 

length (or equivalent) food items consumed per hour, was calculated for gulls 

following one of two feeding "strategies"; obligate kleptoparasitism and non

kleptoparasitism. Food intake was calculated for the different age classes of Kelp 

Gull from observed foraging rates and kleptoparasitic success (Appendix 5.2). This 

model was simplified by assuming that all kleptoparasitic attempts involved pursuits 

by single gulls and not groups. As obligate intraspecific kleptoparasitism is unlikely 

to occur frequently in nature, the model was repeated for flocks comprising "high-" 

and "low-frequency" facultative kleptoparasites. Juveniles are known to be 

responsible for much of the intraspecific kleptoparasitism among Kelp Gulls 

(Hockey et al. 1989; Chapter 4). The food intake per hour of "high-frequency 

kleptoparasites" was calculated as for juvenile gulls foraging for 50 % of the 

available time and attempting kleptoparasitism for 50 %. "Low-frequency 

kleptoparasites" were considered to be adult/subadult gulls foraging for 75 % of the 

available time and attempting kleptoparasitism during the remaining 25 % of the 

time. The calculated reward for both "strategies" was compared for various flock 

sizes and compositions. For each flock size, the composition (high: low-frequency 

kleptoparasites) at which point no individual gull could better its food intake by 

changing its foraging "strategy" was determined. 

129 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

Model 3: Individual Optimization of Food Intake 

At Las Cruces, gulls have a choice of either staying at the beach and attempting to 

kleptoparasitize conspecifics handling captured prey, or they can fly out over the sea 

and hunt for mussels themselves. If a gull does set out on a foraging foray it may not 

find a mussel, it may find a mussel but abandon it, or it may find a mussel and return 

to the beach to drop the mussel and break it open. Finally, if a gull does catch a 

mussel and return to the beach it may lose the mussel to a conspecific kleptoparasite 

before it can be eaten. The frequency of occurrence, and duration, of each of these 

activities are presented in Hockey et al. (1989). These data allowed the frequency of 

intraspecific kleptoparasitic attempts at which juvenile Kelp Gulls optimized their 

food intake to be modelled. 

Setting a limit on the number of gulls which would be able to interact with 

each other at the beach was problematic. Initially a flock size of 100 gulls was used. 

With the mean age structure of gull flocks at Las Cruces, given in Hockey et al. 

(1989), this flock would comprise 10 adults, 10 subadults and 80 juvenile Kelp Gulls. 

The probable number of mussels eaten by individual Kelp Gulls foraging at Las 

Cruces was calculated. 

Adult and subadult gulls were assumed to follow fixed feeding patterns - the 

mean observed in the field. Hockey et al. (1989) calculated that each Kelp Gull 

needed a minimum of 16 Mesodesma every day in order to satisfy its daily energy 

requirements. From the percent frequency of occurrence and duration of each type 

of foraging activity, given in Hockey et al. (1989) it was calculated that an "average" 

adult gull would have eaten 16 mussels after foraging for approximately 30 minutes. 

During this period the "average" adult would attempt kleptoparasitism six times; of 

which three attempts would be successful. An "average" adult gull would also go on 

18 foraging forays; on one of which no prey would be found, on two forays prey 

would be found but lost or abandoned, on two forays prey would be captured but 

stolen at the beach, and on 13 forays prey would be captured and eaten. Therefore, 

each adult gull would bring approximately 15 mussels to the beach during its daily 

30 minute foraging period. 

Similarly, each subadult would need to forage for approximately an hour a 

day in order to satisfy its energetic requirement of 16 mussels. During an hour of 

active foraging the average subadult Kelp Gull would engage in seven attempts to 

kleptoparasitize conspecifics, of which three attempts would be successful. The 

same gull would be likely to have five foraging forays during which no prey were 

found, four forays when prey were caught but later abandoned and 18 forays when 
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mussels were caught and brought to the beach. However, on five of those occasions 

when mussels were brought to the beach the prey would be stolen by conspecifics. 

Therefore, an average of some 330 mussels would be brought to the beach to 

be handled by the 10 adult and 10 subadult gulls in the flock during the foraging 

period. However, the adult gulls would attempt to steal some 60 mussels, and the 

subadults a further 70. Assuming each kleptoparasitic attempt involved only one 

kleptoparasite, the adult and subadult _gulls would pursue and attempt to 

kleptoparasitize 130 mussels, and the remaining 200 mussels would be potentially 

available to juvenile kleptoparasites. 

Juvenile Kelp Gulls at Las Cruces were also capable of satisfying their daily 

energy requirement of 16 mussels after approximately an hour of active foraging. In 

the model, juvenile feeding patterns were not fixed, but varied to allow more or less 

time to be allocated to kleptoparasitism. The proportion of the available time 

actually spent foraging by juveniles determined the number of forays possible. The 

number, and outcome, of these forays were calculated from data in Hockey et al. 

(1989). From this it was possible to calculate the optimal proportion of foraging 

time that a juvenile gull should allocate to kleptoparasitic activities (i.e. the point at 

which the greatest benefit was accrued by individual juveniles, in terms of number of 

mussels eaten in an hour). The optimum frequency of kleptoparasitism was 

calculated for flocks of 100 gulls comprising 80 %, 40 %, 20 % or 10 % juveniles, 

and equal proportions of adults and subadults. 

The theoretical proportion of foraging time that juvenile Kelp Gulls at Las 

Cruces should devote to kleptoparasitism, in order to optimize their rate of food 

intake, was compared with that actually observed in the field. Kleptoparasitic 

success for juvenile Kelp Gulls at Las Cruces was 35 % (Hockey et al. 1989). The 

observed proportion of foraging time that juvenile gulls spent in kleptoparasitic 

activities was 13.1 % (from data in Hockey et al. 1989). 

RESULTS 

Model 1: The Relative Efficiency of KI~ptoparasitism 

Adult Kelp Gulls were more efficient at foraging at Strandfontein dump than 

subadults or juveniles, although not significantly so (subadults: t = 0.42; d.f. = 86; 
juveniles: t = 0.23; d.f. = 87). The mean number of food items of one bill length 
(g. 54 mm, Maclean 1985), or its equivalent, found and eaten per second by the 
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different age classes of Kelp Gull were; 

Adult: 0.011±.0.031 (N = 44 focal bird observations) 

Subadult: 0.009 ±. 0.019 (N = 44) 

Juvenile: 0.010 ±. 0.022 (N = 45). 

Mean prey handling time at the dump was 3.8 ±. 11.9 secs (N = 40). 

Juvenile Kelp Gulls were involved in significantly more kleptoparasitic 

attempts than expected from their proportion in the population at Strandfontein 

dump (X2 = 10.8; d.f. = 1; p < 0.01). Mean kleptoparasitic pursuit time was 8.3 ±. 

11.4 secs (N = 138). Singleton kleptoparasitic pursuits lasted 6.2 ±. 9.5 secs (N = 
53) and were significantly shorter than group pursuits, which lasted 9.6 ±. 12.2 secs 

(N = 85) (t = 1.73; d.f. = 136; p < 0.05). In group pursuits the chance of an 

individual kleptoparasite successfully gaining food ( 12 % ) was, on average, lower 

than during singleton kleptoparasitic attempts (adults = 15 %; subadults = 11 %; 

juveniles = 19 % ). 

The probability of a kleptoparasitic attempt on an already stolen food item 

was only 0.04 (N = 154 food items of 1 x bill length, or equivalent), compared to 

0.08 (N = 75) for items that had not been previously stolen. The mean size of prey 

stolen during kleptoparasitic attempts was 1.8 x bill length (SD = 0.9; N = 45), 

significantly larger than the mean size of prey eaten during foraging - 0.6 x bill 

length (SD = 0.5; N = 165) (t = 11.8; d.f. = 208; p < 0.01). 

For all age classes of Kelp Gull, increasing the rate uf kleptoparasitic attacks 

at Strandfontein dump improved overall feeding efficiency only when the number of 

competing kleptoparasites was very low. As there was no significant difference 

between kleptoparasitic success or foraging rate for all age classes of Kelp Gull, 

individuals of all age classes showed similar patterns. Figure 5.1 shows the 

predicted changes in cost/benefit index for a juvenile Kelp Gull at Strandfontein 

dump in relation to the number of attempts at kleptoparasitism per hour and the 

number of other, competing, kleptoparasites making the same number of attempts. 

The calculated cost/benefit index indicates that once the number of kleptoparasites 

in the flock exceeds five, these gulls' feeding efficiency is reduced if the frequency of 

their kleptoparasitic attempts increases further. 

In contrast to the situation at Strandfontein dump, intraspecific 

kleptoparasitism was a more efficient method of gaining prey than was foraging for 

juvenile Kelp Gulls at Las Cruces (Fig. 5.2). It is apparent that an important factor 

in determining the efficiency of kleptoparasitism relative to foraging is the number 

of competing kleptoparasities in the flock. The relative efficiency of 
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kleptoparasitism drops markedly the more kleptoparasites there are involved in a 

pursuit (Chapter 4). At Las Cruces it was assumed that all kleptoparasitic attempts 
involved single kleptoparasites. 

Furthermore, it should be noted that the model assumed an unlimited 

number of potential hosts at Strandfontein dump. Although this may be the case at 

a site where food availability and gull numbers are very high, such as the dump, it is 
improbable at undisturbed feeding sites. 

Model 2: Frequency Distribution of Intraspecific Kleptoparasitism within a Population 

The stable point for flocks of Kelp Gulls at Strandfontein dump comprising 

individuals following one of two foraging "strategies" (obligate kleptoparasitism or 

high-frequency kleptoparasitism vs non-kleptoparasitism or low-frequency 

kleptoparasitism) i.e. when no individual within the flock can improve its food 

intake by changing "strategy", is indicated in Figure 5.3a and b. 

For example, in a flock of seven non-kleptoparasitic Kelp Gulls each gull 

would consume the equivalent of 36.9 x one bill length food items per hour of 

foraging. If one of these gulls changed feeding strategy and became an obligate 

kleptoparasite it would improve its rate of food intake to 41.8 x one bill length food 

items per hour. The remaining six non-kleptoparasites would only consume 29.9 x 

one bill length items. However, if a second gull in the flock changed feeding 

strategy to become a kleptoparasite, the two kleptoparasitic gulls would each only 

obtain 17.4 x one bill length items per hour. As this is less than the rate of food 

intake for a non-kleptoparasitic gull, it would not "pay" the second gull to become a 

kleptoparasite. Therefore, a flock of seven gulls is stable when six of the gulls are 

non-kleptoparasites and only one kleptoparasitizes (Fig. 5.3a). 

Although a very simple model, this shows that the number of individuals in 

any flock which are obligate kleptoparasites, or resort to intraspecific 
kleptoparasitism frequently, must comprise a minority of that flock. The model also 

indicates that as flock size increases so does the proportion of gulls within the flock 

that are able to kleptoparasitize. The stable proportion of high-frequency 
kleptoparasites in a flock of 25 Kelp Gulls (8 % ) is lower than in a flock of 50 gulls 

(12 %) (Fig. 5.3b). 
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Model 3: Individual Optimization of Food Intake 

The number of kleptoparasitic attempts it is possible for an individual to make is 

constrained by two factors; host availability and time limitations (see Appendix 5.3). 

Foraging efficiency of individual juvenile Kelp Gulls at Las Cruces, defined as 

intake rate of mussels, peaks when 15 % of the available foraging time is allocated 

to kleptoparasitism (Fig. 5.4). The observed frequency (13 %) of available foraging 

time devoted to kleptoparasitism by juvenile Kelp Gulls at Las Cruces is thus very 

close to the optimality prediction of the model. 

Food intake rate by juvenile gulls is optimized at a higher frequency of 

intraspecific kleptoparasitism when the proportion of juvenile gulls in the flock is 

reduced (Fig. 5.5). If juveniles comprised only 10 % of the Kelp Gull population, 

they shoulCl theoretically devote 50 % of their time to kleptoparasitism. 

DISCUSSION 

The Evolution of Kleptoparasitism 

Kleptoparasitism has -been regarded as a relatively inefficient feeding technique 

(e.g. Furness 1977; Kushlan 1978; 1979). As juvenile gulls are generally not efficient 

foragers and intraspecific kleptoparasitism is practised predominantly by juveniles, it 

may have been assumed that this feeding technique must be inefficient relative to 

foraging. "Nonrigorous foraging" is one of several theories that h~ve been put 

forward to explain the. evolution of "inefficient" kleptoparasitic behaviour. This 

argu~ent is based on the premise that birds do not need to maximize food intake 

continuously. Birds are only required to forage optimally over relatively short 

periods, such as during chick rearing or food shortage, and otherwise forage 

"nonrigorously" (i.e. non-optimally over the short-term). Thus, birds can afford to 

use kleptoparasitism as a feeding technique (Kushlan 1978; LeBaron & Heppner 

1985). If this theory is valid . it can be predicted that the incidence of 

kleptoparasitism within a population should decrease as food availability decreases 

and the pressure to forage optimally increases. However, several studies have 

shown that the rate of kleptoparasitism increases during periods of decreased food 

availability (Dunn 1973; Furness 1977; Fischer 1985; Jorde & Lingle 1988; and see 

review in Brockmann & Barnard 1979). It could be argued that as food availability 

decreases so an increasing number of individuals become unable to satisfy their 

energetic requirements, even when foraging at optimal efficiency, and resort to 
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FIGURE 5.4 

Benefit accrued by individual juvenile Kelp Gulls (in terms of no. of mussels eaten) 

at Las Cruces, Chile, at different frequencies of kleptoparasitism. Expected (optimal) 

and observed frequencies shown by dotted lines. 
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kleptoparasitism out of "desperation". This would again emphasize the relative 

"inefficiency" of kleptoparasitism as a feeding technique. However, at Las Cruces, 

juvenile Kelp Gulls improve their food intake by including kleptoparasitism within 

their foraging repertoire, indicating that kleptoparasitism is not necessarily an 

inefficient feeding technique for these birds. 

Foraging niche expansion, where the kleptoparasite broadens its prey 

spectrum through stealing previously unobtainable prey from hosts that are able to 

catch them, has also been invoked as a possible cause for the evolution of 

kleptoparasitic behaviour (Duffy 1982). This is the probable reason for the 

development of interspecific kleptoparasitism by Kelp Gulls. Although these gulls 

have been reported to catch fish (Shelton et al. 1978; Duffy et al. 1984), this is a rare 

occurrence and fish are more usually obtained through kleptoparasitism of 

cormorants Phalacrocorax spp. (pers. obs.). Similarly, Kelp Gulls are not able to 

pull large limpets Patella spp. off rocks but steal these from African Black 

Oystercatchers Haematopus moquini (Hockey 1980). Kelp Gulls kleptoparasitizing 

the smaller Hartlaub's Gull at sites where supplementary food is provided through 

man's activities, e.g. refuse dumps and fishing harbours, present an unusual case as 

it is the host species that has expanded its range of prey to include prey of a size 

usually eaten by the kleptoparasite (Chapter 4). In some species kleptoparasitism 

may have evolved through potential prey regurgitating food in order to distract 

heterospecific predators (Brockmann & Barnard 1979). Kelp Gulls commonly 

disturb adult 'Cape Cormorants Phalacrocorax capensis attempting to feed chicks, 

forcing them to regurgitate food which is then eaten by the gull. 

However, niche expansion is not a valid explanation for the evolution of 

intraspecific kleptoparasitism, as conspecifics will have similar foraging capabilities 

and shared prey species. Although intraspecific kleptoparasitism is a functional 

parallel of interspecific kleptoparasitism (Brockmann & Barnard 1979), it presents a 

more complex situation as the frequency of intraspecific kleptoparasitism within a 

population must be differentially divided between sections of that population. Some 

individuals within the population must forage in order to provide the supply of prey 

on which the intraspecific kleptoparasitic behaviour is based. 

Intraspecific kleptoparasitism may be viewed as intraspecific competition 

(Kushlan 1978). This definition is supported by the fact that the incidence of 

kleptoparasitism increases as food availability decreases (Dunn 1973; Furness 1977; 

Fischer 1985; Jorde & Lingle 1988; and see review in Brockmann & Barnard 1979), 

although this is difficult to test in the field. However, as kleptoparasitism has a very 
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low success rate (14 % among Kelp Gulls at Strandfontein dump) and as adult 

(dominant) gulls kleptoparasitize less and juveniles (subordinate) more often than 

expected (Chapter 4), competition seems unlikely as an explanation for the 

evolution of intraspecific kleptoparasitism. 

At Strandfontein dump kleptoparasitism is generally less efficient as a 

feeding technique than is foraging (Fig. 5.1), a conclusion reached in several other 

studies (e.g. Furness 1977; Kushlan 1978; 1979). However, Ens et al. (1990) have 

shown that for Curlews Numenius arquata on mudflats in the Netherlands, 

kleptoparasitism is a profitable form of foraging, despite its low rate of success. 

Similarly, Dunbrack (1979) concluded that, contrary to Kushlan's (1978) findings, 

kleptoparasitism was profitable, in terms of prey returns, for Great Egrets 

Casmerodius albus foraging in Florida. At Las Cruces, juvenile Kelp Gulls feeding 

on mussels obtain a greater return in mussels by kleptoparasitizing than by hunting 

(Fig. 5.5). This is due to the relative inefficiency of juvenile foraging compared to 

adult and subadult gulls, and also the short duration of kleptoparasitic pursuits in 

comparison to the time taken for a successful foraging foray (Hockey et al. 1989). 

The situation at Las Cruces is in direct contrast to that at Strandfontein 

refuse dump, where gull density is high and group pursuits by kleptoparasites 

common. Gulls involved in group pursuits have a smaller chance of individual 

success than do gulls pursuing a host alone (Hatch 1970; 1975; Chapter 4). Thus, 

kleptoparasitism becomes less efficient than foraging for Kelp Gulls at the dump 

once the number of competing kleptoparasites in the flock becomes too large. 

Furthermore, at Strandfontein dump, food is super-abundant and relatively easily 

available to even inefficient foragers. 

Several studies have found that juvenile gulls are less efficient than adults at 

foraging at both undisturbed sites (Barash et al. 1975; Siegfried 1977; Ingolffson & 

Estrella 1978; Searcy 1978; Ulfstrand 1979; Greig et al. 1983; Maron 1983; Burger 
1988; Hockey et al. 1989) and sites where food is supplemented through man's 

activities (Verbeek 1977a; 1977b; Porter & Spencer 1982; Burger & Gochfeld 1983; 
Maclean 1986). Therefore, juvenile gulls may be more food stressed than adults and 

this would become exacerbated during periods of food shortage, leading to an 

increased incidence of kleptoparasitism. 

The evolution of kleptoparasitism among Kelp Gulls may be explained by the 

differential efficiencies of foraging and kleptoparasitism, particularly of juveniles, in 
"natural" feeding habitats. Furthermore, juvenile gulls beg from, and are fed by, 
parents for a relatively short period after fledging (e.g. Burger 1981a; Holley 1982). 
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Intraspecific kleptoparasitic behaviour may develop from this begging behaviour, 

particularly at the time when adults first stop feeding the juveniles. 

In conclusion, interspecific kleptoparasitism among Kelp Gulls is likely to 

have evolved as a technique by which these generalist foragers expanded the range 

of prey species available to them through stealing prey from species that are better 

adapted to catch these prey. Although intraspecific kleptoparasitism among Kelp 

Gulls at Strandfontein dump is generally less efficient than foraging, for juvenile 

Kelp Gulls at a "natural" foraging habitat, intraspecific kleptoparasitism can be 

more efficient than foraging. In general, juvenile gulls forage less efficiently, and so 

are more food stressed than adults, and kleptoparasitize intraspecifically to exploit 

the greater hunting ability of older birds in the flock. Although juvenile Kelp Gulls 

do not preferentially kleptoparasitize adult conspecifics (Chapter 4), the more 

efficient foragers in the flock will provide a disproportionate amount of the food 

base on which within-flock kleptoparasitism operates. 

Frequency Distribution of lntraspecific Kleptoparasitism within a Population 
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As juveniles forage less efficiently than adults, amongst large numbers of adults it is 
predictable that juveniles should kleptoparasitize disproportionately often relative 

to their occurrence in the population. Within an evolutionarily stable strategy the · 

number of individuals frequently att~mpting kleptoparasitism in a population must 

be lower than the number that mostly forage (Fig. 5.3). Also, the greater the 

proportion of potential kleptoparasites within a flock the fewer times each 

individual should attempt kleptoparasitism (Fig. 5.5). Juvenile Kelp Gulls, which 

are responsible for much of the intraspecific kleptoparasitism, aggregate at sites 

where food availability is supplemented as a consequence of man's activities e.g. 

refuse dumps (Chapter 2). However, although the proportion of juvenile Kelp Gulls 

at Strandfontein dump is unusually high for the region (12.6 %; Chapter 2), they still 

form a minority of the population. 

Some adult Kelp Gulls do kleptoparasitize intraspecifically (pers. obs.). It is 

possible that a few individuals are responsible for much of the adult kleptoparasitic 

behaviour. Feeding specialization is known to occur in gulls (Sibly & McCleery 

1983; McCleery & Sibly 1986), and adult kleptoparasites could comprise a few 

specialists. Alternatively, female gulls are known to be excluded from prime feeding 

areas to a certain extent (Monaghan 1980; Greig 1982) and may be food stressed as 

a consequence. Thus, females and specialists may predominate among adult 
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kleptoparasites. 

Adults also may kleptoparasitize, at a low intensity, in order to reduce their 

own availability as hosts for juvenile kleptoparasites (Hockey & Steele 1990). At 

Strandfontein dump the probability of an already stolen food item being stolen 

again was only 50 % of the probability of losing prey which had not been previously 

stolen. 

Individual Optimization of Food Intake 

Although kleptoparasitism may be an efficient method of feeding at Las Cruces, the 

frequency of intraspecific kleptoparasitic attacks must be limited. Juveniles 

comprise the majority of the Kelp Gull population at Las Cruces, so the more time 

juveniles spend attempting kleptoparasitism, and not foraging, the fewer the number 

of mussels brought to the beach. Eventually, a situation would be reached where 

the juveniles had ample time for kleptoparasitic attempts, but there were very few 

available hosts (Appendix 5.3). On the other hand, the more time juveniles allocate 

to foraging, the greater the number of mussels that are brought to the beach but the 

less time the gulls have to kleptoparasitize. Thus, the constraint imposed on 

intraspecific kleptoparasitism by the fact that most individuals must forage for most 

of the time is inst~mental in limiting this behaviour. Although kleptoparasitism is 

profitable, opportunities when it may be attempted are limited (see Ens et al. 1990). 

The ratio between different age classes of gulls in a flock was the prime 

factor in determining the optimal rate of kleptoparasitism (Fig. 5.5). This may be 

partly due to the fact that only singleton kleptoparasitic pursuits were considered in 

the model. Thus, irrespective of the overall number of gulls in the flock, the optimal 

rate of kleptoparasitism was set by the number of potential hosts, of each age class, 

available to the individual kleptoparasite. 

Kelp Gulls' natural feeding habitat in South Africa is open sandy beach, 

where they prey predominantly on the sand mussel Donax serra (Chapter 3), similar 

to the situation at Las Cruces. The handling technique used by Kelp Gulls, whereby 

mussels are dropped from a height onto a hard surface to crack the valves, means 

that potential hosts are temporarily separated from their prey, thereby facilitating 

intraspecific kleptoparasitism. Due to the dispersion of Kelp Gulls along a beach 

during foraging, group kleptoparasitic pursuits are not common. Furthermore, the 

time period involved in a kleptoparasitic attempt, relative to the search time 
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required to find and capture a mussel for oneself, is short (Hockey et al.. 1989; 

Chapter 3; Chapter 4). This, coupled with the fact that juvenile Kelp Gulls are 

generally less efficient at hunting and handling mussels than adults (Siegfried 1977; 

Hockey et al. 1989), means that for juvenile gulls at these undisturbed, "natural" 

feeding sites a mixed foraging strategy, including intraspecific kleptoparasitism, is a 

more efficient method of gaining food than is hunting alone. 

Juvenile Kelp Gulls are relatively inefficient at hunting, but their foraging 

behaviour optimizes the individual's rate of food intake through differential 

allocation of time to hunting and intraspecific kleptoparasitism. Thus, although 

components of the foraging repertoire of juvenile gulls are inefficient relative to 

other age classes, the net foraging "strategy" of juveniles is close to optimal within 

these constraints. 

The fact that juvenile Kelp Gulls kleptoparasitize significantly more often 

than do adults (Chapter 4) suggests that individual gulls change their feeding 

"strategy" with age. The only other possible explanation is that there is differential 

mortality among juveniles; with juvenile "kleptoparasites" - individuals that 

kleptoparasitize with high frequency - suffering significantly higher mortality than 

juvenile "foragers" - individuals that mainly forage and kleptoparasitize only at a low 

intensity. This is not likely, particularly as it can be shown that juvenile Kelp Gulls 

that do kleptoparasitize optimize their rate of food intake (Fig. 5.4). 

Whilst there may be functional similarity between inter- and intraspecific 

kleptoparasitism, as suggested by Brockmann and Barnard (1979), the evolutionary 

implications are different because, in the latter situation, the same individual may 

act as both host and kleptoparasite. Under some conditions it pays the 

kleptoparasite to change its foraging strategy and place itself at risk as a potential 

survivor. 

Among species which are obligate or near-obligate kleptoparasites, the 

availability of hosts will, theoretically, limit population size by limiting food 

availability. Among species which kleptoparasitize intraspecifically, this behaviour 

per se cannot limit population size, but population size and demography will limit 

the extent of kleptoparasitism. The efficiency of kleptoparasitism cannot be 
determined by examining kleptoparasitic behaviour alone. Kleptoparasitism must 

be viewed as one of a suite of foraging behaviours available to an individual and its 

efficiency is determined primarily by the frequency with which, and the conditions 

under which, it is used. This optimal frequency is closely linked to individual 
variation in hunting efficiency, population size and demography, and characteristics 
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APPENDIX 5.1 

Parameters, assumptions and calculations used to model the effect of increasing 

frequency of kleptoparasitic attempts by Kelp Gulls foraging, and opportunistically 

stealing, at Strandfontein dump (Fig. 5.1). 

a. Parameters 

Mean body mass = 1 000 g (Brooke & Cooper 1979). 

Basal metabolic rate (BMR) = 13.5 KJ.h-1 (Lasiewski & Dawson 1967; Tucker 

1974). 

Energetic cost of foraging (Er) = 3 x BMR (King 1974) or 40.5 KJ.h-1. 

Energetic cost of normal flight (Em) = 7 x BMR (Baudinette & Schmidt-Neilsen 

1974; King 1974) or = 94.5 KJ.h-1. 

Energetic cost of pursuit flight (Ek) = 15.2 x BMR (King 1974) or = 205.2 KJ.h-1. 

Number of pursuits per hour (N) = variable, from 1 to 30. 

Number of kleptoparasites in flock (Z) = variable, from 1 to 20. 

Mean singleton pursuit time (T ps) = 0.0017 h. 

Mean group pursuit time (Tpg) = 0.0027 h. 

Mean pursuit time (Tp). = 0.0023 h. 

Mean prey handling time (Th) = 0.0011 h. 

Proportion of successful singleton intraspecific kleptoparasitic attempts by; 

adults (KSad) = 0.15 

subadults (KSsub) 

juveniles (KSjuv) 

= 0.11 

= 0.19 

Proportion of successful singleton kleptoparasitic attempts by all age classes of Kelp 

Gull= 0.15 

Proportion of successful group intraspecific pursuits (KSgrp) = 0.12 

Overall proportion of successful intraspecific kleptoparasitic attempts (KStot) = 0.14 

Probability of a kleptoparasitic attempt on an already stolen food iteni (Pk) ~ 0.04 
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Probability of a kleptoparasitic attempt on a food item not previously stolen (Pr) = 

0.08 

Mean food size during kleptoparasitic attempts = 1.8 x bill length 

Mean foraging rate for; 

adults (FRad) 

subadults (FRsub) 

juvenile (FRjuv) 

b. Assumptions 

= 40.2 bill length items per hour 

= 33.6 
. = 36.6 

i. A gull will take 1.5 times as long to travel a given distance during normal flight as 

it does during pursuit flight. Therefore, the time available for foraging (Ta); 

= [1 - (N x Tp) - ((N - (N x KStot x Pk)) x Tp x 1.5) - (N x KStot x pk x Tp x 2.5) - (((N x 

KS) - (N x KStot x Pk x KStot)) xTh)] 

ii. Gulls spend half of the available foraging time flying around the dump due to 

disturban.~es by men and vehicles, so the time actually spent foraging (Tr)= (Tax 

0.5). 

iii. The proportion of kleptoparasitic attempts that an individual gull makes in 

which other kleptoparasites are involved will be related to the number of 

kleptoparasites in the flock (Z), such that N /Z = the number of singleton pursuits 

and N-(N /Z) = the number of group pursuits. 

iv. All food items found are subject to a kleptoparasitic attempt, if there are 

kleptoparasites in the flock. 

c. Cost calculations 

All values are given in kJ.h-1• Total costs include the cost of singleton 

kleptoparasitic pursuits in which the gull is involved; 

= ((N/Z) x Tps x Ek) 

plus the costs of undisturbed return flights from these kleptoparasitic pursuits; 

= [((N/Z) - ((N/Z) x KS x Pk)) x Tps x 1.5] x Em 

return flights from successful kleptoparasitic attempts which elicit further 

kleptoparasitic attacks; 

= ((N/Z) x KS x Pkx Tpx Ek) 
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and handling of stolen prey; 

~ = [((N/Z) x KS) - ((N/Z) x KS x Pk x KStot)] x Th x Ee 

The above calculations were repeated for group pursuits. Costs also include flying 

around the dump area following disturbances by men and vehicles; 

= 0.5 x (Ta x Em) 

pursuits elicited during foraging; = (Tr x FR x Pr x Tp x Ek) 

and foraging; = [Tr - (Tr x FR x Pr x Tp x 2.5)] x Ee 

d. Benefit calculations 

The benefit accrued by individual gulls was calculated in terms of the number of 1 x 

bill length food items handled and eaten per hour. This includes food gained 

through foraging; 

= (Tr x FR) - (Tr x FR x Pr x KStot) 

food gained through singleton kleptoparasitic pursuits; 

= [((N/Z) x KS) - ((N/Z) x KS x Pk x KStot)] x 1.8 

and food gained through group pursuits; 

= [((N - (N/Z)) x KSgrp) - ((N - (N/Z)) x KSgrp x Pk x KStot)] x 1.8 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

APPENDIX 5.2 

Calculations used to estimate the rate of food intake for Kelp Gulls at Strandfontein 

dump following one of two feeding "strategies"; non-kleptoparasite/low-frequency 

kleptoparasite and obligate kleptoparasite/high-frequency kleptoparasite (Fig. 5.3). 

a. Parameters 

In addition to those parameters listed in Appendix 5.1 the following were used; 

Number of non-kleptoparasites/low-frequency kleptoparasites in the flock = Q 

Number of obligate kleptoparasites/high-frequency kleptoparasites in the flock = P 

Proportion of successful singleton kleptoparasitic attempts by . obligate 

kleptoparasites/high-frequency kleptoparasites (i.e. juveniles) = 0.19 

Proportion of successful kleptoparasitic attempts by low-frequency kleptoparasites 

(i.e. adults and subadults) = 0.14 

Mean number of 1 x bill length food items found by non-kleptoparasites/low

frequency kleptoparasites (i.e. adults and subadults) per hour of foraging = 36.9 

Mean number of 1 x bill length food items found by high-frequency kleptoparasites 

(i.e. juveniles) per hour of foraging = 36.6 

b. Assumptions 

i. low-frequency kleptoparasites forage for 75 % of the available time and attempt 

kleptoparasitism during the remaining 25 %. 

ii. high-frequency kleptoparasites forage for 50 % of the available time and attempt 

kleptoparasitism during the remaining 50 %. 

iii. all pursuits involved single kleptoparasites only. 

c. Calculations 

In a flock comprising obligate kleptoparasites and non-kleptoparasites, the number 

of 1 x bill length food items consumed by an obligate kleptoparasite per hour (Y) is 

calculated by; 

[((Q x 36.9) IP) x 0.19] - [((Q x 36.9) IP) x 0.19 x 0.04 x 0.15] 
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and the number of 1 x bill length food items consumed by a non-kleptoparasite by; 

[(Q x 36.9) - (Y x P)] I Q 

Similarly, in a flock of Kelp Gulls comprising high and low-frequency 

kleptoparasites, the number of 1 x bill length food items consumed by a high

frequency kleptoparasite per hour is; 

18.3 + [0.19 x ((Q x 27.7) I (((Q - 1) x 0.25) + (P x 0.5)))] - [0.14 x Q x (18.3 I (((P -

1) x 0.5) + (Q x 0.25)))] 

and by a low-frequency kleptoparasite; 

27.7 + [0.14 x ((P x 18.3) I (((P - 1) x 0.5) + (Q x 0.25)))] - [0.19 x p x (27.7 I (((P -

1) x 0.25) + (P x 0.5)))] 
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APPENDIX 5.3 

BENEFIT (NUMBER OF MUSSELS EATEN) ACCRUED BY INDIVIDUAL JUVENILE KELP GULLS 
DURING A DAILY TWO HOUR FORAGING PERIOD AT LAS CRUCES, CHILE 

A B c D E 

%of Probable no. Probable no. Probable no. Probable no. 
available of forays of forays of forays of forays 

time spent when prey when prey when prey when prey 
foraging not found abandoned was stolen was eaten 

100 7 6 11 25 
95 7 5 10 24 
90 7 5 9 23 
85 6 5 9 21 
80 6 5 8 20 
75 5 4 8 19 
70 5 4 7 18 
65 5 4 7 16 
60 4 3 6 15 
55 4 3 6 14 
50 4 3 5 13 
45 3 3 5 11 
40 3 2 4 10 
35 3 2 4 9 
30 2 2 3 8 
25 2 1 3 6 
20 1 1 2 5 
15 1 1 2 4 
10 1 1 1 3 
5 0 0 1 1 
0 0 0 0 0 

f-' 
(J1 

f-' 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

-

APPENDIX 5.3 (cont.) 

A F G H I 

%of Maximum no. Maximum no. Theoretical Maximum no. of 
available of unsuccessful of successful no. of mussels kleptoparasitic 

time spent kleptoparasitic kleptoparasitic eaten per attempts 
foraging attempts attempts foraging period vossible 

possible possible (E + G) F + G) 

100 0 0 25 0 
95 7 4 28 11 
90 14 8 31 22 
85 21 12 33 33 
80 29 15 35 '44 
75 36 19 38 55 
70 43 23 41 66 
65 50 27 43 77 
60 58 31 46 89 
55 64 35 46 99 
50 72 38 51 110 
45 79 42 53 121 
40 87 47 57 134 
35 93 50 59 143 
30 100 54 62 154 
25 107 58 64 165 
20 115 62 67 177 
15 121 65 69 186 
10 129 69 71 198 
5 136 73 74 209 
0 143 77 77 220 

.... 
U1 
fl.) 
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APPE~DIX 5.3 (cont.) 

A J K L M 

%of No. mussels No. mussels Total no. No. of mussels 
available brought to available of mussels available to 

time spent beach by to juveniles available individual 
foraging juveniles through adults to juvenile juvenile 

(D + E) X80 and subadults kleptoparasites kleptoparasites 
(J + K) (L- 80) 

100 2880 200 3 080 39 
95 2720 200 2920 37 
90 2560 200 2760 35 
85 2400 200 2600 33 
80 2240 200 2440 31 
75 2160 200 2360 30 
70 2000 200 2200 28 
65 1840 200 2040 26 
60 1680 200 1880 24 
55 1600 200 1800 23 
50 1440 200 1640 21 
45 1280 200 1480 19 
40 1120 200 1320 17 
35 1040 200 1240 16 
30 880 200 1080 14 
25 720 200 920 12 
20 560 200 760 10 
15 480 200 680 9 
10 320 200 520 7 
5 160 200 360 5 
0 0 200 200 3 

...... 
(JI 
w 
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APPENDIX 5.3 (cont.) 

A N 0 p 

%of Total no. of No. mussels Total no. of 
available kleptoparasitic successfully mussels gained 

time spent attempts by stolen by by individual 
foraging indivtdual individual juveniles 

juveniles ~veniles 
( x 0.35) (E + 0) 

100 0 0 25 
95 11 4 28 
90 22 8 31 
85 33 12 33 
80 31 11 31 
75 30 11 30 
70 28 10 28 
65 26 9 25 
60 24 8 23 
55 23 8 22 
50 21 7 20 
45 19 7 18 
40 17 6 16 
35 16 6 15 
30 14 5 13 
25 12 4 10 
20 10 4 9 
15 9 3 7 
10 7 2 5 
5 5 2 3 
0 3 1 1 

I-" 
U1 
.i:o. 
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SUMMARY. 

1. The coast of the southwestern Cape Province, South Africa, extends from the 

Orange River mouth to the 23°E line. This area supports only two common, 

resident gull species, the Kelp Gull Larus dominicanus and the smaller Hartlaub's 

Gull L. hartlaubii. Although locally abundant both species have been little studied 
to date. This study investigated three aspects of the ecology of the two gull species 
related to foraging: distribution, diet and kleptoparasitic behaviour. 

2. The Kelp Gull has a wide distribution throughout the higher latitudes of the 

southern hemisphere, but the southern African Kelp Gull is recognized as a distinct 

sub-species, L. d. vetula. In the southwestern Cape Kelp Gulls have been reported 

breeding at 38 localities. The Kelp Gull population size within the urbanized 

greater Cape Town area has increased over the last 30 years. Juvenile dispersal 

from the two largest Kelp Gull colonies, 38 km apart, is in opposite directions. This 

is likely to be a mechanism whereby intraspecific competition is reduced. 

3~ Hartlaub's Gull is endemic to southern Africa, where it breeds between 
Swakopmund, Namibia and Dyer Island, southwestern Cape Province, South Africa. 
Breeding has been reported at 48 localities within this range. Between 1984 and 

1989 an estimated 12 000 pairs bred at 31 localities. Twenty-eight percent of the 
population breeds at Robben Island off the Cape Peninsula, South Africa. 

Hartlaub's Gull frequently has low breeding success and is considered endangered 

in Namibia, where 12 % of the world population occurs. However, the population is 
increasing around the urbanized Cape Peninsula where Hartlaub's Gull has the 
potential to become a pest species. 

4. In southern Africa, Kelp Gulls are most abundant on sandy beaches where the 
sand mussel Donax se"a is the most important prey species. Hartlaub's Gulls 
commonly occur on rocky shores, particularly where stranded kelp accumulates. 

Both Hartlaub's Gulls and Kelp Gulls feed on the swarms of invertebrates 

associated with these accumulations of kelp, preying mainly on fly larvae and pupae. 
Both gull species are generalist foragers and feed on a wide and diverse range of 
prey species. Thus they are pre-adapted to forage at sites where unnatural or 
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supplementary food is provided such as refuse dumps, fishing harbours and 

croplands. Kelp Gulls feed on a wider range of prey species than do Hartlaub's 

Gulls because their size allows them to prey on larger items in addition to the 
shared small prey species. 

5. Within the southwestern Cape, Kelp and Hartlaub's Gulls are largely restricted 

to the coastline, although Kelp Gulls do forage behind trawlers some distance out to 

sea. However, both species have been seen inland increasingly often in recent years 
where they forage over croplands and playing fields. This is due to habitat 

manipulation by man as, prior to the advent of agriculture and urbanization, the 

natural vegetation of the southwest Cape was unsuitable as a foraging habitat for 

gulls. 

6. Concomitant with an expansion of both species' foraging range, the populations 
of both species are increasing in the southwestern Cape. This is likely to be due to 
enhanced post-fledging survival, following the provision of supplementary food 

through man's activities at sites such as fishing harbours and refuse dumps. Large 

numbers of gulls aggregate at sites where supplementary food is provided, and 

juvenile Kelp Gulls are disproportionately abundant at these sites. 

7. Bone collagen has a slow carbon turnover rate and analysis of this tissue 
provides information on long-term dietary content. Analysis of the stable carbon 

isotope ratios of Kelp Gull bone collagen from individuals collected at 
Strandfontein refuse dump indicates that a minimum of 29 % of their diet 

comprised non-marine proteins. 

8. Kelp Gull fledglings are fed predominantly "natural", high-quality food by 

parents, particularly fish. This means that the provision of supplementary food is 

likely to have only a limited effect on reproductive success (number of young 

fledged per year). However, supplementary food may provide additional food for 
adults that are food-stressed over the chick-rearing period. 

9. Gulls are well known as kleptoparasites. Previously it has been implied that this 
feeding technique is inefficient, which raises the question why should this behaviour 

have evolved, and be maintained, within gull populations. The evolution of 

interspecific kleptoparasitism by Kelp Gulls of birds other than gulls may be 

explained by the "niche expansion" theory (Duffy 1982). The kleptoparasites 
broaden their range of prey species by stealing previously unobtainable prey, 
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particularly fish, from host species that are better adapted to catch them. 

10. It can be demonstrated, using a mathematical model based on parameters 

determined through field observations, that for Kelp Gulls at a sandy beach, their 

preferred undisturbed foraging habitat, kleptoparasitism is a more efficient method 

of gaining prey than foraging. This is because, although kleptoparasitism has a very 

low success rate, the time taken up by a kleptoparasitic attempt is very much less 

than the time needed for a successful foraging foray. Kleptoparasitism may be less 

efficient than foraging at sites where large numbers of Kelp Gulls aggregate, such as 

refuse dumps, because the number of pursuers in any kleptoparasitic attempt is 

likely to be high. Individual kleptoparasite success decreases as the number of birds 

involved in the pursuit increases. However, such feeding situations are a relatively 

recent phenomenon and have apparently not yet influenced the ·species' feeding 

behaviour as gulls frequently attempt kleptoparasitism at refuse dumps. 

11. The constraints which limit and control intraspecific kleptoparasitism within 

flocks of Kelp Gulls were investigated. The primary constraint was obviously host 

availability. Juveniles are generally less efficient foragers than older gulls, and are 

most vulnerable following the short period of post-fledging parental care when they 

may become food stressed and usually suffer their highest mortality. In order to 

survive this period of vulnerability juveniles aggregate at sites where food is plentiful 

and does not necessitate complex hunting or handling techniques e.g. at sites where 

supplementary food is available. Juveniles also use intraspecific kleptoparasitism to 

exploit the greater hunting ability of older conspecifics and kleptoparasitize 

intraspecifically significantly more often than expected. Juvenile gulls are less 

successful than older birds at kleptoparasitism, or only as successful. 

Kleptoparasitism is a complex feeding technique and success improves with age and 

experience. However, despite being relatively inefficient at both foraging and 

kleptoparasitism, juvenile Kelp Gulls optimize their rate of food intake within the 

constraints imposed by their inexperience. As expected, the proportion of 

kleptoparasitic individuals within a flock must be small. Large flocks are able to 

support a higher proportion of kleptoparasitic individuals than are small flocks. 

12. A suite of characteristics influences the incidence and success of 

kleptoparasitism within mixed flocks of Kelp and Hartlaub's Gulls. Prey 

characteristics are most important in determining the incidence of kleptoparasitism, 

particularly prey size, handling time and technique. Small and/ or rapidly handled 

prey are seldom stolen. When prey-handling techniques necessitate the host 

becoming separated from its prey, as in mussel-dropping, both the incidence and 
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success of kleptoparasitism increase. There is some evidence that increasing prey 

dispersion leads to an increased incidence of kleptoparasitism. Similarly, decreasing 

prey abundance may lead to an increased frequency of kleptoparasitic attempts. 
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