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Abstract
Breeding phenology of African Black Oystercatchers, Haematopus moquini, was
monitored over three austral summers on Robben Island, South Africa from 2001 to 
2004. African Black Oystercatchers have a long breeding season, from November to 
March, enabling a second or sometimes a third nesting attempt after depredation or a 
natural disaster that destroys nests, and successfully raise chicks to fledging. The three 
breeding seasons of this study differed in breeding season start, end and overall length 
and the periods taken to re-lay after a clutch or a brood was lost. Using kernel density 
estimation techniques we found that the start of the breeding season, defined as the 
first eggs laid, was most influenced by environmental conditions, (birds laid eggs once 
the frequency of storms in the Western Cape reduced) and predation (laying more 
synchronously when exposed to greater predation risk). The end of first clutch 
initiation was similar in all three breeding seasons, which suggests that despite 
differences in the start of the breeding season, birds attempt to start incubation before 
an optimal period. Oystercatchers on Robben Island chose to re-lay after clutch or 
brood loss but predation risk may have prevented some pairs from re-laying. The 
timing of egg laying of African Black Oystercatchers on Robben Island was less 
synchronous than has been recorded for species breeding at higher latitudes which 
may be a consequence of more subtle environmental cues at the lower latitude. 
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Introduction 
The timing of breeding of birds is subject to a number of environmental cues that 
trigger hormonal responses which result in their starting to breed (Lack 1968, 
Ketterson & Nolan 1992, Deviche & Sharpe 2003). These cues include increasing day 
length, photoperiod (Gwinner 1986, Martin 1987, Deviche & Sharpe 2003), increasing 
temperatures or changes in rainfall or food availability (Hau et al. 1999, Scheuerlein & 
Gwinner 2002). For example, reproduction of Darwin’s finches is closely linked with 
rainfall (Hau et al. 1999); Scheuerlein and Gwinner (2002) found that food availability 
influenced the timing of egg laying in Stonechats, Saxicola torquata axillaris, and Covas 
et al. (2003) found that increased food availability enabled young Sociable Weavers, 
Philetarius socius, to start breeding at a younger age. Differences in weather conditions, 
photo-period and food availability prior to and during each breeding season, can, 
therefore, influence the start, the peak and the length of the egg laying period (Lack 
1968). The amount of depredation of clutches and young broods or unusual 
environmental conditions can influence the end of the breeding season (Schekkerman
et al. 2004). For example, arctic breeding shorebirds appear to lay more synchronously 
when predation risk is great (Schekkerman et al. 2004). The start of the breeding 
season may also be influenced by the availability of nest sites. For example, the 
Senegal Thick-knee, Burhinus senegalensis, lays eggs when rivers become shallower 
making nest sites available (del Hoyo et al. 1996). 

The African Black Oystercatcher, Haematopus moquini, is a conspicuous 
member of rocky and sandy intertidal communities along the coast and offshore 
islands of South Africa and Namibia (Summers & Cooper 1977, Hockey 1983b, 
Martin 1997). The world population of African Black Oystercatchers is small, about 
5000 individuals in the early 1980s (Hockey 1999b), and the species was classified as 
“near-threatened” both in South Africa and globally (Underhill 2000, BirdLife 
International 2004). As a result of its status, most current research effort has been 
focused on basic biology and conservation issues (Hockey 1983a, Leseberg et al. 2000, 
Hockey et al. 2003). 

African Black Oystercatcher chicks are precocial but are parent-fed. Parental 
effort in feeding offspring, until some time after fledging, limits the number of broods 
raised by a pair each year. Thus it is uncommon for pairs to raise more than one 
brood during a single breeding season (Hockey 1996, Parsons & Underhill 2003). 

Fledglings stay with their parents for some months after fledging before 
leaving. They either stay within 150 km of their natal site or migrate northwards along 
the west coast of South Africa to “nursery grounds” on the coast of Namibia (Hockey 
1999a, Hockey et al. 2003). At three to four years old, young African Black 
Oystercatchers return to their natal sites and attempt to establish territories (Summers 
& Cooper 1977, Hockey 1996). Unlike some oystercatcher species, African Black 
Oystercatchers are sedentary once they start to breed (Hockey 1996) and most pairs 
defend well-defined territories throughout the year comprising an intertidal area for 
foraging and a supra-tidal area for nesting (Summers & Cooper 1977, Hockey 1996).  

African Black Oystercatchers start incubating once the last egg of the clutch is 
laid (Hockey 1983a). We used the methods described by Underhill and Calf (2005) to 
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estimate the start of incubation of eggs, and thus clutches, from an index of egg 
volume, calculated from length and breadth measurements, and egg mass. The actual 
or estimated date of the start of incubation for each nest of African Black 
Oystercatchers monitored on Robben Island, South Africa, was used to describe their 
breeding phenology. From this, we were able to determine the start, peak and length 
of the egg laying period of three breeding seasons. We hypothesised that the start and 
end of incubation of first clutches is influenced by external forces, namely food 
availability, predation pressure or environmental cues. In addition, we were also able 
to determine the time oystercatchers took to re-lay after the loss of a clutch or a brood 
and hypothesised that the time taken to re-lay was influenced by internal forces, the 
time taken for the female to replenish nutrient reserves before re-laying. Results of 
regular counts of eggs, chicks and fledglings were also used to determine differences 
in breeding phenology between the three breeding seasons. We discuss the factors that 
may have influenced the breeding phenology of African Black Oystercatchers on 
Robben Island.  

Methods
Study area 
Oystercatchers were studied from November 2001 to June 2004 on Robben Island 
(33 47’S 18 21’E, Figure 2.1), ca. 11 km from the port of Cape Town, South Africa. 
Robben Island has an area of 507 ha, and the perimeter is approximately 10 km 
(Figure 2.1). Most of the shoreline is rocky with varying degrees of exposure 
(Crawford & Dyer 2000). A 400 m long section of sandy shore occurs immediately 
south of Murray’s Bay Harbour (Figure 2.1). African Black Oystercatchers are found 
on the intertidal zone and the narrow upper shore, 5–20 m in width (limited in width 
by vegetation growth). Birds were not seen on the vegetated interior of the island. 
Oystercatchers are totally dependent on the intertidal zone for their food, and most 
lay their clutches on the shelly and rocky areas of the upper shore. 

Breeding, eggs, estimation of the incubation starting date and chicks 
Nest searching occurred twice a week from the beginning of October until the end of 
April each year, and most breeding attempts were discovered when eggs were present. 
On finding a nest, eggs were uniquely marked and their mass recorded to within 
±0.1 g using an electronic balance (Tanita model 1479V) and length and two breadth 
measurements were taken at right angles, 90°, to each other over the widest part of 
the egg using dial calipers (to determine an index of egg volume despite asymmetry in 
the egg). Nests were revisited and eggs reweighed at 3–4 day intervals until hatching. 
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Figure 2.1. The location of Robben Island, in Table Bay about 11 km from Cape Town, South
Africa. African Black Oystercatchers were monitored in the 5 m to 20 m upper shore and intertidal 
zone along the entire shoreline of Robben Island – the narrow strip on the seaward side of the
perimeter road. The dark shaded area in the south of the island is the settlement; the dark shaded
area in the north is the prison, and the light shaded cross is the airstrip. 
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The exact start date of incubation, defined as the day that all eggs of the 
clutch were laid and the adults attend the eggs throughout the day, was known for a 
small number of nests. For the remaining eggs, and hence clutches, the start date of 
incubation and the standard deviation were estimated from egg dimensions and mass 
measurements using methods described in Underhill and Calf (2005). This method is 
based on the fact that eggs lose approximately 15–16% of their mass during 
incubation (Ar & Rahn 1980) although between laying and the start of incubation, 
mass loss of eggs is small. A sample of eggs first weighed between laying and the start 
of incubation were used to determine a species specific constant of egg mass loss rate 
with a mean and standard deviation. 

Assuming that the rate of mass loss for each egg is linear until the egg was 
starred, the shell starts to crack and the membrane is punctured a day or two before 
hatching, one can estimate the slope coefficient (g.day–1) of the linear regression of 
mass on date of measurement for each egg. This slope coefficient has a mean and 
standard deviation. For eggs first measured after the start of incubation, a point 
estimate of the number of days for which the egg had been incubated was estimated 
from the change in egg mass, egg measurements, the estimated species specific 
constant and the slope coefficient determined for the individual egg. From this point 
estimate the start date of incubation of each nest could be estimated. 

On hatching, chicks within a brood were uniquely marked. They were ringed 
on the right leg with a 10 mm stainless steel ring (SAFRING) when they had reached 
approximately 100 g. Chicks were captured every four to six days during their 
prefledging period and their survival monitored. 

Breeding phenology 
The pattern of the start of incubation within each breeding season was displayed using 
kernel density estimation techniques (Silverman 1986, Wand & Jones 1995). The use 
of the kernel method to estimate the density function of the dates of the start of 
incubation was first implemented in Underhill et al. (1993). In this application, the 
“kernel function” for each egg was the Normal distribution, with the mean and 
standard deviation estimated using the method described above. In the data analysis, 
time was scaled in weeks, and the density function for each year was scaled so that the 
total area under the curve is equal to the number of eggs for the year. This produces a 
function which describes the instantaneous rate of egg-laying per week for a given 
date. Percentiles of the density functions can be estimated; for example, the median 
date of egg-laying was the date by which half (50%) the eggs were laid. The kernel 
density also enables various statistics relating to the length of the egg-laying period to 
be precisely defined and estimated. For example, the core of this period can be taken 
as the period between the lower and upper quartiles of the kernel density. This is the 
period during which the “central” 50% of eggs are laid. In this paper, we estimate this 
period, as well as the laying periods for the central 90% and 95% of eggs. The “95% 
start of incubation” period was computed as the time difference between the 97.5% 
and 2.5% percentiles. 95% confidence intervals for these percentiles were computed 
by bootstrapping (Manly 1991); 10 000 random samples with replacement were taken 
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from the set of observations, and the density function and associated percentiles were 
re-estimated. The 10 000 estimates of each percentile were sorted, and those with 
ranks 250 and 9751 were taken as the limits for the 95% confidence interval. 
 Randomisation tests were used in order to test that the percentiles for each of 
the three seasons were the same (Manly 1991). The null hypothesis used to test 
whether the percentiles for each of the three years were the same, was  

S = 3
i=1|pi – p|

where pi was the percentile for the n1 observations of the ith year, and p was the 
percentile for the combined data set. If the null hypothesis was correct then the 
percentiles for each year are similar and similar to the overall value, S is small, and vice
versa. The value of S for the observed data was computed (denoted S1). The observed 
data were randomly reassigned 9999 times; so that each reassignment had n1

observations assigned to the first year, the following n2 observation to the second year, 
and the final n3 observations to the third year. The statistic S was computed for each 
randomisation of the data. A count was kept of the number of times the value of S
was greater than or equal to S1. This count, divided by 10 000, estimates the 
significance level of the test. If it is less than 0.05, the null hypothesis is rejected at the 
5% significance level. Oatley & Underhill (2001) used this procedure in a similar 
context.  

Breeding phenology determined by counts 
African Black Oystercatcher breeding attempts were counted twice monthly from 
December 2001 to June 2004 along the entire coastline. These counts were 
standardised over high tide, involving a four to six hour census around the island on 
foot. Breeding attempts were counted in the following categories: eggs, chicks or 
fledglings. Although young oystercatchers remain with their parents for several 
months before migrating northwards, fledging date was defined as the first day on 
which wing length exceeded 180 mm or when chicks could fly at least 100 m. This 
occurs around the age of six weeks, when the chicks are about two-thirds of adult 
body mass. Fledglings were included in the counts for two reasons: firstly, to finalise 
the phenology study by determining the end point of parental investment for each 
pair, and secondly, to attempt to determine when the fledglings left their parents and 
their natal site. The period of time between fledging and the last time the fledgling was 
seen on the island was determined for chicks of the first and second breeding seasons. 
Insufficient data were available for the third breeding season to complete this analysis. 

Because of their behaviour, it was easy to miss chicks and fledglings during 
counts. Any seen during the detailed observational studies within two days of a count 
were therefore included in the total. If chicks or fledglings were not seen, but parents 
showed defensive behaviour, a pair was counted as possibly having chicks or 
fledglings. This was later verified through detailed observations. 

Time to re-lay after clutch or brood loss 
The time between losing a clutch and starting a new clutch was determined for each 
pair in all seasons. The estimated start of incubation and the mid point of the interval 
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between the last time the clutch or the brood was observed present and the first date 
that it was observed to be lost, were used for this analysis. Errors were relatively small 
because monitoring of nests and broods was at three to five day intervals. 

Results
Breeding
Breeding success is summarized in Table 2.1. Of particular interest is the decline in the 
number of chicks that fledged over the three year study; the third season had a smaller 
number of pairs attempting to breed; all broods that disappeared did so within two 
weeks of hatching and no breeding pair attempted more than three clutches in a single 
season.

Twenty clutches of the second breeding season were washed away by an 
extremely high tide on 17 February 2003 (Calf & Underhill 2005); seven of these were 
second breeding attempts. Only one of the 10 nests laid after 17 February was a first 
clutch of the season, three nests were second breeding attempts and five nests were 
third breeding attempts (Calf & Underhill 2005). The chicks from these re-lay nests 
fledged in April (Calf & Underhill 2005). A similar extremely high-tide occurred on 
10 February 2004 but the main nesting period was already over and only two nests 
were washed away (Calf & Underhill 2005).  

Throughout the prefledging period, 54 chicks from 45 broods in the first 
breeding season, 60 chicks from 37 broods in the second breeding season and 
24 chicks from 14 broods in the third breeding season were captured ringed and 
monitored to fledging. 

Table 2.1. Breeding performance of African Black Oystercatchers on Robben Island, South Africa, 
over three consecutive breeding seasons: the first (2001-2002), second (2002-2003) and third 
(2003-2004).

Season First Second Third
Date first nest was found 15 Nov 2001 14 Nov 2002 29 Nov 2003 
Number of clutches 68 85 52
Number of broods found after hatching 7 1 2
Number of pairs 57 67 49
Clutches failed 14 29 29
Broods failed 11 8 3
Number of re-lays 11 18 5
Number of hatchlings from clutches 70 76 31
Number of fledglings from clutches 50 35 16
Number of fledglings from broods 9 0 3
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Breeding phenology determined from the incubation start ng date i
Over this three-year study 205 clutches (complete egg sets) were found on Robben 
Island: 16 one-egg (8%), 177 two-egg (86%) and 12 three-egg (6%) clutches. The 
pattern did not vary between the years ( 29 = 2.29, P > 0.05): two-egg nests were the 
most frequent. The incubation starting date was estimated for all clutches found 
during the study: 137 eggs from 68 clutches from the first breeding season, 166 eggs 
from 85 clutches from the second breeding season and 103 eggs from 52 clutches laid 
during the third breeding season (Figure 2.2). Average egg volume within a clutch was 
not significantly related to the estimated starting date of incubation (Spearman Rank 
Correlation: r = –0.0366, P = 0.4682). 

The second breeding season started later than the first, even though the first 
eggs were laid at about the same time (Figure 2.3, Table 2.2). This is shown by the 
seven day difference in the estimated value for the 2.5% percentile, a 16 day difference 
at the median (50% percentile) and a four day difference at the 95% percentile for the 
first clutches (Figure 2.3, Table 2.2). The third breeding season started later than the 
previous two breeding seasons: 50% of the first clutches were laid by 8 January 
(Figure 2.3 , Table 2.2). This season was short; only four pairs attempted to re-lay. As 
a result, 50% of all clutches were laid by 9 January, only a day later than the equivalent 
value for first clutches. 

Ninety-five percent of the first clutches were laid over a period of 95, 85 and 
71 days in the first, second and third breeding season, respectively. The period was 98, 
112 and 71 days for all clutches in the three breeding seasons, respectively (Figure 2.3, 
Table 2.3). The middle 50% of first clutches in the first and second breeding seasons 
were laid over a period of 37 and 39 days respectively but the central 50% of the first 
clutches of the third breeding season were laid over only 17 days (Figure 2.3,  Table 
2.3).

The null hypotheses that the percentiles of the distributions of the starting 
dates of incubation were the same in the three study years was rejected (P  0.001 in 
all cases; Table 2.4). In the comparison between pairs of years, all but four were 
statistically significant (Table 2.2, Table 2.4). 

The dates for the end of laying of first clutches were similar for the three 
breeding seasons (Table 2.2). The dates for the end of laying of all clutches showed 
greater variation across the seasons (Table 2.2). 
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Figure 2.2. The percentage of eggs laid per week for African Black Oystercatchers on Robben
Island, South Africa, over three breeding seasons: the first (2001–2002, —), second (2002–2003,
····) and third (2003–2004, —·—). 
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Figure 2.3. Timing of the start of incubation of African Black Oystercatcher clutches on Robben
Island, South Africa, for three breeding seasons: the first (2001–2002, —), second (2002–2003,
····) and third (2003–2004, –·–). 
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Table 2.2. Percentiles of the incubation starting dates for African Black Oystercatchers on 
Robben Island, South Africa, for three breeding seasons: first (2001-2002), second (2002-2003) 
and third (2003-2004). The dates in the table are those by which the percentage of eggs given in 
the row had started incubation. The two columns for each breeding season refer to the first 
clutches and all clutches, including re-lays, respectively. The figures below the dates are the 
bootstrapped 90% confidence intervals for each percentile, given as days only; if the two numbers 
are increasing, then both dates are in the same month as the date given above; otherwise one is 
for the month before or after, as determined by the context (e.g. 5–14 under 9 Nov means 5 Nov–
14 Nov, and 21–17 under 25 Nov can only mean 21 Nov–17 Dec).  

First Second Third
Percentile First All First All First All 
2.5% 9 Nov 11 Nov 16 Nov 19 Nov 25 Nov 27 Nov 

5–14 6–15 9–23 11–24 21–17 22–18
5% 14 Nov 15 Nov 23 Nov 25 Nov 17 Dec 17 Dec 

10–17 12–18 18–27 21–29 25–21 27–21
25% 30 Nov 3 Dec 9 Dec 13 Dec 30 Dec 31 Dec 

26–14 30–7 6–13 9–18 28–2 29–3
50% 13 Dec 23 Dec 29 Dec 7 Jan 8 Jan 9 Jan 

9–21 15–28 21–3 2–12 6–10 7–11
75% 7 Jan 10 Jan 17 Jan 25 Jan 16 Jan 20 Jan 

1–11 6–14 12–21 22–27 13–20 16–25
95% 27 Jan 1 Feb 31 Jan 8 Mar 2 Feb 15 Feb 

21–12 26–16 28–8 2–10 27–17 10–17
97.5% 12 Feb 16 Feb 9 Mar 11 Mar 17 Feb 18 Feb 

26–20 31–20 31–14 9–14 31–19 15–19

Table 2.3. The estimated lengths of the periods (in days) during which the central 50%, 90% and 
95% of African Black Oystercatcher clutches on Robben Island, South Africa, were initiated. 
Results were separated for three breeding seasons: the first (2001-2002), second (2002-2003) 
and third (2003-2004). The second row for each period is the 90% bootstrapped confidence 
interval.  

First Second Third
Percentile First All First All First All 
50% 37 38 39 42 17 20

32–43 34–42 34–43 38–46 14–21 16–24
90% 74 78 69 103 47 60

67–90 71–92 64–79 96–107 41–79 54–80
95% 95 98 85 112 71 83

76–104 81–103 73–94 106–120 49–89 62–88
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Table 2.4. Significance levels for the permutation tests to compare the start dates of the 
incubation period of African Black Oystercatchers on Robben Island, South Africa. Each line tests 
the null hypothesis that the given characteristic of the overall distribution of the starting dates of 
incubation is the same for the three study years. The first column gives the overall significance 
level. The permutation tests between pairs of breeding seasons (first (2001-2002), second (2002-
2003) and third (2003-2004)) provide insights into the location of inter-year differences in the 
characteristics of the distributions. 

Characteristic Overall First vs. 
second

First vs. third Second vs. 
third 

Percentile
2.5% <0.001   0.033 <0.001   0.192 
5% <0.001   0.006 <0.001 <0.001
25% <0.001   0.001 <0.001 <0.001
50% <0.001   0.001 <0.001   0.682 
75% <0.001 <0.001   0.002   0.013 
95%   0.001   0.001   0.101   0.010 
97.5%   0.001   0.004   0.502   0.008 
Central period 
50% <0.001   0.073   0.001 <0.001
90% <0.001   0.052 <0.001 <0.001
95%   0.001   0.015   0.012   0.002 

Breeding phenology determined from counts 
In the first breeding season, the largest number of nests was observed in mid January; 
the maximum count of 25 nests with eggs (Figure 2.4). Chick rearing peaked in mid 
February when 53 pairs had chicks (Figure 2.4). The number of fledglings reached a 
maximum of 48 in early April (Figure 2.4).  

Although the first nest of the second breeding season was found in mid 
November, the largest number of nests was not observed until the end of January, 
when there was a maximum count of 25 nests with eggs (Figure 2.4). Chick rearing 
peaked the same month with a total of 37 chicks, and the number of fledglings peaked 
at 29 in the end of March (Figure 2.4).  

The largest number of nests was observed in mid January in the third 
breeding season, with a count of 24 nests (Figure 2.4). Chick rearing peaked in mid 
February and early March 2004: 18 pairs with chicks (Figure 2.4). The number of 
fledglings peaked at 19 during April (Figure 2.4). 

Fledglings stayed on the island for an average of 46 days (median = 40, 
SD = 23, range = 12 – 89, n = 33) in the first breeding season and 46 (median = 44, 
SD = 15, range = 22 – 79, n = 19) days in the second breeding season. The time 
between fledging and leaving the island was not determined for the third breeding 
season.
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Figure 2.4. Timing of breeding: the dates that nests, eggs ( ), chicks ( ) and fledglings (*) of
African Black Oystercatchers were seen on counts around Robben Island, South Africa from
December 2001 to June 2004.

Table 2.5. Number of days between nest or brood loss and re-lay for African Black
Oystercatchers on Robben Island, South Africa over three breeding seasons: the first (2001-
2002), second (2002-2003) and third (2003-2004).

Mean Median SD Range n
First attempt 13.6 12.9 4.5 8.3 – 19.8 8
Second attempt 25.9 21.6 11.8 10.9 – 55.6 18
Third attempt 22.5 19.3 5.5 18.3 – 31.0 5
All seasons 22.2 19.2 10.8 8.3 – 55.6 31
Time to second attempt 21.9 19.5 11.3 8.3 – 55.6 25
Time to third attempt 23.3 19.1 9.0 14.2 – 36.0 6
First attempt lost as chicks 25.3 22.1 17.7 8.3 – 55.6 6
First attempt lost as eggs 21.4 19.5 8.8 9.3 – 47.0 25
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Time to re-lay after clutch or brood loss
The median period between losing a clutch and starting a new clutch across all 
breeding seasons was 20 days (Table 2.5). The median periods for the three seasons 
were significantly different: 11 days, 23 days and 20 days, respectively (Kruskal-Wallis: 

22 = 11.209, P = 0.004, Table 2.5). When comparing the loss of a clutch and the loss 
of a brood, no difference was found in the time taken to re-lay (Mann-Whitney U: 
U = 70.5, P = 0.76, Table 2.5). 

Discussion
The three breeding seasons of this study were different in a variety of ways: the timing 
of the start and end of the breeding season, the overall length of the breeding season, 
and the period taken to initiate re-lays after clutch or brood loss. The timing of the 
end of laying of the first clutches was similar for all three breeding seasons. 

The first breeding season started about the same time as the second, but the 
start was slower in the second breeding season with fewer birds starting incubation 
early in the season. Breeding attempts of some pairs were halted by the extremely high 
tide on 17 February 2003. This was late in the breeding season and re-lays occurring 
after this event extended the season. The third breeding season started later than the 
previous two seasons, had a slower start and fewer pairs attempted to breed and there 
were fewer re-lays after clutch or brood loss. The first breeding attempts in the third 
breeding season were more synchronous than the previous two breeding seasons; 50% 
of the clutches in the middle of the breeding season were laid over a much shorter 
period, only 17 days, compared to 37 and 39 days for the first and second breeding 
seasons respectively. The difference in the time to re-lay after a clutch or brood loss 
between seasons is probably a result of the same factors that influence the start and 
end of the breeding season. 

There are four factors that may have caused differences in the breeding 
phenology of African Black Oystercatchers on Robben Island: the age and experience 
of the breeding pair, food availability, predation risk and environmental conditions 
such as climate and sea conditions. These factors will be further discussed. 

Age and experience of the breeding pair 
It has been found that older, more experienced birds of some species are more 
successful breeders than younger birds (Coulson & White 1958, Nysewander 1977, 
Bunce et al. 2005, Sarsvari & Hegyi 2005, Sæther 2005). The timing of egg-laying by 
individual females of three oystercatcher species was found to be correlated between 
years (del Hoyo et al. 1996) and thus suggests that age and experience is not an 
influencing factor in oystercatchers. The ages of the oystercatchers in this study were 
unknown. Since the population of African Black Oystercatchers on Robben Island is 
increasing (Tjørve & Underhill submitted manuscript-a), it is likely that there were 
young and inexperienced breeders in all three breeding seasons of this study. 
Therefore other factors may have influenced the timing of egg-laying. 
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Food availability 
Food availability is generally thought to be the ultimate factor underlying the timing of 
nesting for seasonally breeding birds. The peak of the breeding season is timed to 
coincide with the period of maximum food availability for growing chicks (Lack 
1968). The prey of African Black Oystercatchers, like that of many other oystercatcher 
species, is intertidal and shows little seasonality in productivity (Hockey 1981, L'Hyver 
& Miller 1991). Nevertheless, it would be beneficial to adult oystercatchers to time the 
period when they are feeding chicks to the period of greatest food availability – spat 
settling, growth of different cohorts of mussels and limpets and changes in ash-free 
dry matter. Food availability may be greatest during the warm summer months, 
although there is little change in the temperature of ocean current passing the island, 
which is the same time that African Black Oystercatchers choose to breed. 

Predation pressure 
Breeding success of Eurasian Oystercatchers starting early or late in the breeding 
season is reported lower than for birds breeding in the middle of the season (Ens et al.
1996). Therefore, it is beneficial for breeding birds to attempt to start incubation at 
the same time as most other breeding pairs to improve the chances of their offspring’s 
survival. Decreased breeding success during this study was a consequence of increased 
depredation by Kelp Gulls, Larus dominicanus, mole snakes, Pseudaspis cana and feral 
cats, Felis catus (Calf & Underhill 2002, 2003). Unfortunately depredation was only 
quantified as effect and no counts of potential predators were carried out during this 
study. The synchronous, short third breeding season with fewer pairs attempting to 
breed and few re-lays after egg loss could be a result of increased predation pressure. 
Ens et al. (1996) noted that Eurasian Oystercatcher eggs may have been predated 
before they were found, thus reducing the total number of nests and number of 
breeding pairs. The same impact of predators may have occurred during the third 
breeding season on Robben Island. 

Environmental conditions 
Compared to Eurasian or American Black, H. bachmani, Oystercatchers, African Black 
Oystercatchers have a mild climate in which to breed (Hockey 1996). The weather in 
the Western Cape is driven by frontal systems; the summers are usually unaffected by 
the fronts but during winter they bring cold, wet and windy weather to the mainland 
(Figure 2.5). Increased day length, increased temperature and decreased rainfall 
associated with the onset of summer may, therefore be used by African Black 
Oystercatchers as cues to start breeding. 

The temperatures in the Western Cape during winter are comparable to a 
boreal spring when Eurasian Oystercatchers breed (Hockey 1996), but African Black 
Oystercatcher nests need to survive two series of spring high tides during the month-
long incubation stage. The combination of cold fronts bringing storms with 
potentially large waves and spring high tides can generate substantial differences 
between tidal predictions and the observed tide heights (Searson & Brundit 1995, Calf 
& Underhill 2005). Searson and Brundit (1995) stated that extreme sea levels are 
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associated with fortnightly and equinoctial cycles and a 4.4 year equinoctial-perigial 
coincidence. Unless a storm surge is associated with extreme tidal sea levels 
exceptional high tides will not occur (Searson & Brundit 1995). The likelihood of 
oystercatchers losing eggs to an exceptional high tide would thus be greatest during a 
cold front during a spring high tide period. 

According to Searson and Brundit (1995) sea levels around the Cape coast are 
highest during winter months and in Simon’s Bay February, March and September are 
shown as months in which high sea levels can be expected. The start of incubation for 
all three breeding seasons was in October to November and incubation of all clutches 
was completed in mid February to mid March. Most African Black Oystercatchers 
thus initiate breeding early enough and end egg laying late enough to reduce the risk of 
egg loss from being washed away by high sea levels as a result of spring tides and 
winter storms. Nesting should be completed well before the return of winter storms in 
the autumn. Environmental conditions are therefore important factors that influence 
the start and end of the breeding season, and they may be the reason why the end of 
laying of first clutches was similar in all three breeding seasons. Oystercatchers could 
attempt to lay their first clutch before a specific date thus improving the chances of 
their eggs surviving incubation and possibly increasing the chances of their chicks 
fledging and leaving the island before the return of winter storms. 

Although nests were lost relatively late in the breeding season as a result of 
the extremely high tides in the second and third breeding seasons and despite the 
greater level of depredation than in the first breeding season pairs chose to re-lay in 
February. The mild weather could have prompted these birds to attempt renesting.  

There were only 12 days between the end dates of the first clutches and all 
clutches in the third breeding season. Only four pairs attempted renesting after the 
10 February 2004 tidal event, but none of these pairs had lost their clutch in this 
event. The eggs had been lost to depredation some time before 10 February 2004. The 
cause of this short breeding season may therefore be a result of other factors such as 
depredation or the age and experience of the breeding pair rather than environmental 
conditions. 

Breeding phenology of the African Black Oyste catcher and that of other 
oystercatcher species 

r

African Black Oystercatchers in the south Western Cape start to breed earlier than 
those further north on the West Coast of South Africa and Namibia (M. du Toit and 
P. Bartlett pers comm.). This difference could possibly be associated with differences 
in food availability or environmental conditions along the coast. 
 Oystercatcher species at higher latitudes have shorter laying periods than at 
lower latitudes (Hockey 1996). At high latitudes birds have a short window of fair 
weather and good food availability in which to successfully rear chicks (Schekkerman
et al. 2003). Synchronicity of breeding in other oystercatcher species can be attributed 
to shorter summers and shorter periods of good food availability than that 
experienced by the African Black Oystercatcher. 
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Figure 2.5. Ambient temperature (˚C) and monthly rainfall (mm) over the three year study in the
Cape Town area, South Africa. The average is given by the square and the line signifies the 
standard deviation. 
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Conclusion
The three breeding seasons of this study were different. The date of completion of 
laying of first clutches was, however, relatively constant between the three breeding 
seasons of this study. The start and the end of the breeding season seems to be 
influenced by external factors including environmental conditions (the frequency of 
cold fronts being a major cue to the start and end of egg laying), depredation (greater 
levels during the third breeding season may have resulted in more synchronous egg 
laying) and possibly food availability. It seems that although re-lays are completed 
after the best time to lay a clutch is past, African Black Oystercatchers attempt to re-
lay to have a chance to successfully raise chicks except when predation risk is very 
high. The cause of clutch or brood loss, depredation or a natural event, may determine 
whether oystercatchers attempt to re-lay. The time taken to re-lay is most likely 
determined by internal factors, the time taken for the female to replenish nutrient 
stores before relaying. 
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