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Measurement 

Head 

Tarsus 

Foot 

3 
10 
17 
18 
27 
3 Jun 
10 Jun 2002 
18 Jun 2002 
24 Jun 2002 
1 Jul2002 

on 

I'-ll'ItfA"AI"I chord to the 

measured to 1 mm with an aluminium 

beak to the of the forehead 

to 0.1 mm with 1 

beak to the back measured to 0.1 mm 

with dial Vernier f"::IllinAlr!'l 

Measured to 0.1 mm with 

measurement from to the end of 

the It, .... , ..... , measured to 1 mm with rule 

1 
129 26 23 
32 32 

297 1 111 
361 292 
391 373 

229 1 
145 1 144 5 
49 49 6 
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Tarsus Foot Tail Tail Short Tail Fork 

39.4 76.0 179.0 107.0 72.0 

529148 360.0 115.3 76.0 1 98.0 

390.0 367.5 60.5 117.5 99.0 68.0 

8 400.0 382.0 62.4 119.7 126.0 76.0 

5H02096 380.0 67.2 123.7 72.0 

122.5 181.0 102.0 

5H25802 370.0 61.1 119.9 34.5 152.0 60.0 

5.H25803 60.5 115.9 31.0 1 

5H25804 395.0 371.0 123.1 1 1 

118.6 159.0 1 

116.6 67.0 

5H25807 410.0 64.6 119.8 34.5 67.0 1 95.0 

5H25808 365.0 11 1 100.0 

420.0 64.6 123.2 32.7 1 98.0 
5H25810 113.4 98.0 64.0 

1 400.0 357.0 67.0 126.7 153.0 102.0 51.0 
380.0 1 124.1 97.0 68.0 

405.0 376.5 62.5 120.2 1 124.0 61.0 
435.0 360.0 68.4 124.2 36.4 70.0 1 90.0 89.0 
400.0 371.0 122.5 33.8 178.0 1 78.0 
445.0 61.4 118.5 35.4 177.0 103.0 

5H25847 61.9 117.4 35.6 166. 94.0 72.0 

Mean 401.6 365.2 63.6 120.6 35.1 14 172.9 101.2 72.4 
Min 113.4 31.0 152.0 90.0 51.0 
Max 1 .0 39.4 76.0 126.0 89.0 
SO 10.3 2.5 4.1 1.8 3.3 12.4 9.1 10.1 

Mean adult 61.2 33 175 
measurements 
in at 
a/. 
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maximum mean adult size deviation of 
rate 

36% 6.9 1.2 17.7% 
31% 0.64 0.23 35.3% 
45% 1.78 0.27 15.3% 
71% 1.14 0.40 35.1% 

on 

Head 

n n Mean SO n 

10 to 17 2002 1.07 1.63 6 0.75 0.93 6 0.65 1.80 6 

17 to 27 2002 0.24 0.82 61 0.09 0.62 60 0.28 0.84 60 

27 to 3 Jun 2002 0.61 0.92 241 0.28 0.76 238 0.15 1.02 121 

3 to 10 Jun 2002 -0.33 0.89 323 0.19 0.84 322 0.31 0.99 178 

10 to 18 Jun 2002 0.09 0.92 219 -0.33 1.02 219 -0.31 0.79 218 

18 to 24 Jun 2002 -0.56 0.95 138 -0.10 1.18 138 -0.10 1.09 138 

24 Jun to 1 Jul 2002 -0.49 0.79 47 -0.77 1.49 47 -0.51 1.16 47 

1 Jul to 8 Jul 2002 -0.97 0.89 10 -0.30 1.85 10 0.86 9 
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Date Maximum Minimum Maximum 

erature erature erature 

1 2002 0.0 14.9 19.1 10.7 2.4 7.2 

2 2002 0.0 16.6 19.1 14.0 3.2 8.0 290 

3 2002 0.0 16.9 20.2 13.6 1.3 7.5 120 

4 2002 0.2 18.8 9.8 1.7 6.3 210 

5 2002 8.6 14.9 17.6 12.1 2.6 12.1 220 

6 2002 5.2 13.2 15.7 10.6 15.7 200 

7 2002 0.0 13.1 9.9 1.7 7.2 130 

8 2002 0.0 19.1 9.5 1.7 7.2 1 

9 2002 0.0 13.4 19.2 7.7 1.5 110 

10 0.0 12.7 18.4 7.0 1.9 9.4 120 

11 0.0 14.9 10.4 1.7 5.7 

12 0.0 15.8 20.0 11.6 1.6 5.7 

13 0.8 14.4 17.2 11.7 1.3 5.5 

14 0.0 18.9 14.2 5.0 1 

15 0.0 15.8 19.2 12.4 2.5 7.7 110 

16 0.0 15.4 17.7 13.2 4.2 9.8 

17 0.0 16.3 18.3 14.2 1.8 5.6 280 

18 0.0 19.4 6.2 220 

19 0.0 15.0 22.0 1.7 4.7 190 
20 0.0 19.4 11.3 2.1 290 

21 0.4 15.5 11.3 1.7 040 
22 3.8 14.6 12.2 12.2 290 
23 15.4 17.2 1 3.8 11.9 260 
24 2.4 15.0 1 13.3 6.7 19.2 320 
25 4.2 15.1 12.8 2.8 280 
26 0.2 14.0 1 10.5 1.6 110 
27 0.0 11.2 5.5 0.8 4.9 210 

28 12.9 15.4 10.4 4.0 
29 1.4 13.1 15.2 11.0 2.3 15.4 210 
30 2002 0.0 10.4 15.5 5.2 2.4 5.9 350 
31 3.2 13.2 16.1 10.2 4.3 11.0 
1 Jun 2002 6.4 13.1 15.0 11.1 4.6 13.4 140 
2 Jun 2002 0.0 12.8 15.4 10.1 1.7 8.9 110 
3 Jun 2002 0.0 10.5 17.3 3.7 8.3 120 
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5 Jun 2002 0.0 13.8 17.7 9.8 2.3 6.9 300 

6 Jun 5.0 14.1 15.6 12.5 3.1 13.7 210 

7 Jun 11.0 11.2 15.1 7.2 3.9 12.0 330 

8 Jun 1.4 13.5 16.7 10.3 3.1 13.2 210 

9 Jun 0.0 14.2 15.4 12.9 4.3 9.4 330 

10 Jun 0.0 14.1 16.8 11.3 2.0 5.2 010 

11 Jun 2002 0.0 13.8 16.0 11.6 1.8 9.0 100 

12 Jun 0.2 13.3 15.1 11.5 2.8 9.1 320 

13 Jun 2002 2.6 11.9 13.3 10.4 2.8 6.8 010 

14 Jun 2002 0.0 13.8 1 12.3 2.8 7.4 350 

15 Jun 0.8 13.7 15.0 12.4 2.9 11.5 170 

16 Jun 0.2 11.8 16.3 7.2 1.4 4.8 

17 Jun 1.2 16.4 4.4 1 310 

18 Jun 0.8 15.4 17.4 13.5 2.5 9.2 240 

19 Jun 2002 0.0 11.5 7.1 2.8 13.5 130 

20 Jun 0.0 15.1 12.3 4.9 15.1 130 

21 Jun 2002 0.0 18.1 12.2 1.6 5.9 100 

22 Jun 0.0 13.1 8.3 2.7 12.2 

Jun 0.4 14.6 1 4.5 13.0 190 

24 Jun 0.0 12.1 15.5 8.7 1.3 5.9 200 

0.0 11.1 15.1 7.0 5.7 360 

26 Jun 2002 9.6 12.4 13.5 11.2 4.2 15.1 200 

Jun 1.0 10.0 13.0 7.0 2.8 8.5 340 

28 Jun 11.2 12.8 1 10.4 3.9 10.6 330 

29 Jun 4.2 13.9 15.5 12.4 2.4 270 

30 2002 0.0 12.2 15.6 8.7 5.7 120 

1 Jul2002 0.0 11.1 16.6 5.6 1.3 7.6 

2 Jul2002 0.0 11.7 7.1 2.1 8.7 110 

3 Jul2002 0.0 11.8 16.6 7.0 2.1 7.4 090 

4 Jul2002 0.0 13.4 1 9.8 1.6 8.4 100 

5 Jul2002 0.0 12.4 16.6 8.1 2.2 10.5 130 

6 Jul2002 0.0 12.3 16.6 7.9 1.9 7.8 110 

7 Jul2002 0.0 13.4 16.3 10.4 3.2 320 

8 Jul 0.0 12.6 15.3 9.9 15.0 320 
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Lat 

1250.0 0.086 South 60.43 S 45.38W 1984 
Islands 

1277.6 0.092 60.10 N 2.05W Furness 1987 

Catharacta skua 1167.1 0.120 Shetland 60.10 N 2.05W Furness 1987 

1250.0 0.092 Antarctica 72.19 S 170.18 E Reid 1966 Ricklefs 1 
1 

ssp. 1560.0 0.099 South 54.00 S 34.02W Osborne 1985 

1703.9 0.126 Stonehouse 1956 

1 0.097 Stonehouse 1956 

242.8 0.225 Shetland 60.10 N 2.05W Furness 1987 

laridae 

652.4 0.073 1.0 S 91.0W 1970 

866.6 0.111 Heinroth and Heinroth 1928 

1012.0 0.109 Skomer 51.44 N 5.17W 1964 Ricklefs 1 

1012.0 0.140 Ricklefs 1 

1050.0 0.097 42.31 N 70.55W et al. 1969 
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Lat 

1150.0 0.083 N 5.20 E 

510.0 0.122 34-42 N 3-36 E Witt 1977 

Laros califomicus 600.0 0.109 Bamforth Smith Diem 

400.0 0.130 1957 
Laros canus 1 

806.0 0.109 Skomer Wales 51.44 N 5.17W Harris 1964 
Laros fuscus 1993 

Black-backed 
650.1 0.064 1957 Ricklefs 

850.0 0.067 Farne 55.38 N 1.38W Pearson 1968 Ricklefs 
1 

700.0 0.123 Heinroth and 1928 

810.0 0.092 Heinroth and 1928 

885.0 0.091 British 48.39 N 123.24 W Vermeer 1963 
1 1 

Laros marinus 1650.0 0.069 51.44 N 5.17W Harris 1964 
Black-backed 

1700.0 0.108 Heinroth and 1928 

Laros minutus 110.0 0.186 Heinroth and 1928 

Laros occidentalis 800.0 0.105 Nicholas California 14 N 119.32 W Schreiber 1970 
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occidental; 

270.0 0.169 and 

.0 0.115 61 1982 

350.0 0.088 San Nicholas 33.14 N 119.32W Schreiber et al. 
atrfcilla 

Larus dominican us 1084.0 0.081 Island 33.47 S 1 E 2004 

Larus delawarensis 403.0 0.099 45 

335.0 0.114 Western N E Barrett and Runde 1980 

350.0 0.146 and White 1958 
and Runde 

350.0 0.156 North 55.10 N 1.26W and Porter 

0.122 54.12 N E at al. 1987 

0.133 Fame Northumberland N 1.38W and 

380.0 0.095 Ricklefs 
1 

400.0 0.131 Newfoundland 47.15 N 52.46W Maunder and Threfall1972 
Barrett and Runde 1 

402.2 0.133 69.17 N 15.53 E Barrett 1989 

405.0 0.135 Northern 69.35 N 1 E Barrett and Runde 1980 
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410.0 0.111 79N 12 E et al. 1992 

414.0 0.123 Northern 69.35 N 17.50 E 

421.0 0.120 Newfoundland 47.15 N W Threfall 1972 

449.0 0.097 79 et al. 

Sternidae 

Anous minutus 101.0 0.129 Heron Barrier Reef 23.26 S 151.51 E 1990 

101.0 0.136 Heron Barrier Reef 23.26 S 1 .51 E 1990 

101.0 0.156 Heron Barrier Reef 23.26 S 151.51 E 1990 

101.0 0.163 Heron Barrier Reef 23.26 S 1 .51 E 1990 

101.0 0.170 Heron Barrier Reef 23.26 S 1 .51 E 1990 

115.0 0.107 Tern Island 23.52 N 151.55 E Pettit et a/. 1984 

117.0 0.103 One Tree Barrier Reef 23.27 S 151.55 E 1 

117.0 0.152 One Tree Reef 23.27 S 151.55 E 1 

126.0 0.078 

Anous stolidus 190.0 0.070 

190.0 0.103 23 
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Lat Reference 

250.0 0.067 ... "'.A._· ... and Heinroth 1928 

100.0 0.065 MIC]W9IV Atoll 28.13 N 177.23 W Pettit et al. 1984 

115.0 0.064 Ascension Island 7.57 S 14.22 W 1963 

540.0 0.197 Heinroth and 1928 

Sterna albifrons 45.0 0.124 Heinroth and Heinroth 1928 

Sterna anaethetus 82.5 0.097 Cousin 4.20 S 55.40 E 1976 

126.0 0.075 Tree Barrier Reef 23.31 S 152.06 E Hulsman and 1985 

128.5 Tree Barrier Reef S 152.05 E 1986 

106.0 0.159 Gull New York 41.11 N 72.12W Collins 1972 

98.9 0.201 et 1995 

95.6 0.176 et al. 1995 

175.0 0.085 Islands 28.13 N 177.22 W and 1985 

187.2 0.073 Brown 1976 

190.0 0.086 24.38 N 82.55W Ricklefs and White 1981. 
Shea and 1 

205.0 0.073 24.38 N 82.55W Ricklefs 
White 1981 
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Sterna hirundo 100.0 0.115 New York 41.11 N 72.12W and 1972 

105.0 0.163 Nisbet et al. 1995 

107.1 0.132 Klassen et al. 1992 

110.0 0.180 Gull New York 41.11N 72.12W Ricklefs and 
White 1981 

110.0 0.179 Great Gull York 72.12W and Collins 1972 

114.0 0.165 Griend 14 N 5.15 E Klaassen 1994 

120.0 0.184 Klassen et al. 1992 

121.2 0.105 Minsener Island 53.46 N 8.00 E and Becker 1991 

122.0 0.169 Great New York 41.11 N 72.12W Ricklefs 1 Ricklefs and 
White 1981 

122.3 0.192 et al. 1989 

123.6 0.161 53.10 N 6.35 E Drent et al. 1992 

125.0 0.173 Great Gull New York 41.11 N 72.12W Ricklefs and 

126.0 0.211 Hulsman 

127.8 0.207 Minsener 53.46 N 8.00 E 

130.0 0.204 28.13 N 177.22 W Shea and Ricklefs 1985 

130.0 0.204 54 Ricklefs 1 Klaassen et a/. 
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Lat 

139.0 0.107 Islands 28.13 N 177.22 W and 1985 
Stema lunata 

102.5 53.10 N 6.35 E Drent et al. 1992 

105.0 0.230 Ricklefs 1973 

105.0 79 Klaassen et al. 
1987 

107.0 0.190 78.55 N 12.00 E Klaassen 

110.0 0.133 Ricklefs 1973 

110.0 0.196 54 et a/. 
1987 

113.0 0.197 Klaassen et a/. 1989 

115.0 O. 78.55 N 12.00 E 

1 0.205 

Stema sumatrana 100.0 0.196 Hulsman and Smith 1988 

133.0 0.147 S 58.28W 1 
Stema vittata 

Stema balaenarum 51.8 0.149 Mowe Namibia 19.20 S 12.40W J. Paterson in litt. 

233.5 0.082 Tree Reef 23.31 S 152.05 E and Hulsman 1986 
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Chapter 2: Chick Growth 

Species Body K<; Locality Lat Long Reference 
Mass 
279.0 0.064 One Tree Island. Barrier Reef 23.31 S 152.05 E Langham 1986 

279.3 0.073 One Tree Island. Barrier Reef 23.31 S 152.05 E Langham and Hulsman 1986 

279.3 0.083 One Tree Island. Barrier Reef 23.31 S 152.05 E Langham and Hulsman 1986 

318.0 0.116 One Tree Island. Barrier Reef 23.31 S 152.05 E Langham 1986 

Sterna bergii bergii 399.0 0.044 Robben Island 33.47 S 18.21 E This chapter 
(Swift Tern) 
Sterma sandvicensis 172.8 0.111 Klassen et al. 1992 
(Sandwich Tern) 

180.0 0.119 Fame Island. Newfoundland 55.38 N 1.38W Pearson 1986 (in Ricklefs 

180.0 0.175 54 Ricklefs 1973, Klaassen et a/. 
1987 

189.0 0.112 One Tree Island, Barrier Reef 23.31 S 152.05 E Langham and Hulsman 1986 

219.4 0.183 Haren, Groningen 53.10 N 6.35 E Drent et a/. 1992, Klaassen 
1994 

220.0 0.188 Klassen et a/. 1992 

Family: Rynchopidae 

Rynchops nigra (Black 264.4 0.228 Virginia USA 37.50 N Erwin 1977 
Skimmer) 

295.2 0.228 Erwin 1977 
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Figure 1: Hlslogram of wmg length (mm) showing number or Swift Tern chicks captured on Robben ISland. The plot IS 
reslnCled to chicks Wlth Wlng length above 200 mm in order to demonstrate that Hedging wing lengths are mostly ffl range 
of 250 mm to 270 mm See leKI for detail 
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Figure 2: A: Growth rales (gfday) of the mass (g) of Swift Tern chicks on Rollben Island Smoohed curve gives the 
trajectory of the mean, and upper and loWe. 95% prediction Intervals are shown (see text) B. Growth curve 01 mass (g) of 
S\Wt Tern chicks in relation to age in day.>, transformed from the trajectory of the mean in A USing the halching mass 
from Table 3 as mass on dayO 
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Figure 3: A: Growth r<lles (mmlday) of the wing length (mm) of SWin Tern chicks on Robben IslarKI Smoothed curve 
gives the Ira)edory of the mean, and upper and lower 95% predict ion intervals <Ire shown (see text). B: Growth curve of 
wing lenglh (mm) of SWift Tem chicks In relation 10 age in days, transformed from the Irillectory of the mean In A. Using 
the hatching wing length from Table 3 as length of wing on day O. 
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Figure 4: A: Growth rates (mm/day) of the bin length (mm) of Swift Tern chicks on Robben Island. Smoothed CUNe gives 
the trajectory of the mean. and upper and lower 95% prediction inteNals are shown (see text). B. Growth CUNe 01 bill 
length (mm) of Swift Tern chicks in relation to age in days, transformed from the trajectory of the mean in A. Using the 
hatching bill length from Table 3 as bitllength on day D. 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Chapter 2: Cluck Growth 

I , 

, 
'" , , H , 

• • , , , 
• d 
,-

L 

• • ro 
• " , , ., h ~ 

(=) 

, '" 
• 

Figure 5: A: Growth rates (mmlday) of the head length (mm) 01 Swift Tern chicks on Robben Island, Smoothed curve 
gives the trajedO/)' of the mean, and upper and lower 95% prediction intervals are shown (see t8Xt). B: Growth curve of 
head length (mmJ of SWift Tern chicks in re lation to age in days, transformed from the traJedory of the mean in A. Using 
the hatctllng head length from Table 3 as head length on day O. 
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Figure 7: A: Growth rateg (mmlday) of the tarsus length (mm) of Swift Tern chicks on Robben Islaoo. Smoothed curve 
gives the trajectory of the mean, and upper and lower 95% prediction intervals are Shown (see text). B: Growth curve of 
tarsus length (mm) of Swift Tern chicks in re~tion to age in days, transformed hom the trajectory of the mean in A. Using 
the hatchU'lg length of the tarsus trom Table 3 as tarsus length on day 0 
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Chapter 3: Movements of Swift Terns Sterna bergii in 
southern Africa based on recoveries of birds ringed as 

pre .. fledgli ngs 

Abstract 
Because their creching behaviour facilitates ringing studies, large numbers of 

$wift Tern near-fledglings have been ringed, particularly in the Western Cape, 

over nearly three decades. A preliminary analysis, conducted in 1999, made the 

recommendations that the database as a whole warranted more detailed study, 

and that there was an opportunity to undertake a study of the movement patterns 

of chicks marked with individually engraved colour rings. This chapter 

implemented these recommendations. 

Most chicks which were reared in the Western Cape moved eastwards 

along the coastline towards KwaZulu-Natal. The fastest-moving bird covered a 

coastal distance of 849 km within 15 days of ringing, a minimum average speed 

of 57 km/day. It was established that Swift Tern juveniles have a nursery area, 

which takes them about 100 days to reach, and where they remain until about 18 

months of age, between Plettenberg Bay, Western Cape, and the East London 

area of the Eastern Cape; 50% of the recoveries made during the "nursery 

period" were in this section of coastline. The nursery area extended to northern 

KwaZulu-Natal. Not all fledgings move to the nursery area, because birds were 

found within the breeding areas during the nursery period. Some Swift Terns 

from the Western Cape moved northward towards Namibia after fledging, but the 

proportion cannot be estimated because the process that generates recoveries in 

this region is entirely different due to the fact that the diamond-mining areas are 

closed to people, and scavengers remove carcasses from beaches on an almost 

daily basis. The longest distance moved was of a chick ringed at LOderitz, 

Namibia, which was recovered in KwaZulu-Natal at a coastal distance of 

2072 km, at an age of 15 months, within the "nursery period". 
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Chapter 3: Movement 

From an age of 3-4 years onwards, the overall pattern of movement of 

young birds showed a trend towards being progressively closer to their natal 

areas during the breeding season. For birds aged five years and older (breeding 

adults), the median distance recovered from natal colonies during the breeding 

season was 36 km, and the upper quartile was 112 km, indicating that 75% of 

adults were within the breeding area. 

The use of individually engraved colour bands resulted in a substantial 

increase in the proportion of birds from which information was obtained, from less 

than 2% in earlier years when metal rings only were used, to close to 10%. If this 

study is repeated in the future, its value could be enhanced by recruiting 

observers to be evenly spaced along the coastline. 

The pattern of post-fledgling movement of the Swift Tern was compared 

and contrasted with that of the African Black Oystercatcher Haematopus 

moquini, a species which similarly breeds mainly in the Western Cape. and which 

has recently been discovered also to have a nursery area, beyond the breeding 

area of adults, where immatures remain for the first few years of their lives. The 

main nursery for the oystercatcher is in Namibia. The contrasting directions in 

which the two species move to their nursery areas is most likely to be a 

consequence of the availability of food resources accessible to inexperienced 

feeders. For the Swift Tern, the advantages of being along the coastline of the 

Eastern Cape and KwaZulu-Natal for the period from about July onwards when it 

has to learn to hunt, are hypothesized to be the relatively calm waters along the 

coastline and the presence of an abundance of sardines Sardinops sagax in the 

region. 
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Chapter 3: Movement 

Introduction 

The Swift Tern Sterna bergii (also known as the Greater Crested Tern) occurs on 

coastlines in the south-east Atlantic Ocean, the Indian Ocean and the western Pacific 

Ocean (Del Hoyo et al. 1996; Crawford 1997). In southern Africa the nominate 

subspecies Sterna bergii bergii occurs, with an estimated overall population size as c. 

6100 breeding pairs (Cooper et al. 1990; du Toit et al. 2003). Chapter 1 contains a fuller 

description of the biology of the species, and provides an overview of the migration 

systems of the closely related tern species. 

Underhill et al. (1999) undertook a cursory analysis of the Swift Tern database of 

ringing recoveries as part of a review of the results of waterbird ringing in southern 

Africa. A total of 19322 Swift Terns, mostly ringed as pre-fledglings, had been ringed 

between 1968 and 1999; by the latter date, 447 recoveries had been recorded on the 

South African Bird Ringing Unit (SAFRING) database. The preliminary investigation of 

these data by Underhill et al. (1999) showed that Swift Terns breed within the Benguela 

upwelling ecosystem, on the western coastline of southern Africa, mainly from February 

to May and then most migrate along the Indian Ocean coastline during the non-breeding 

season. This migration raised further questions about their post-breeding dispersal and 

whether or not juveniles move into nursery areas, and whether or not they would remain 

there during the subsequent breeding seasons. Underhill et al. (1999) recommended 

that the movement patterns of this species could be further elucidated by enabling the 

individual identification of individuals through the use of engraved colour rings which 

could be read from a distance with telescope or binoculars. 

This chapter aims to provide a more detailed investigation of the movement 

patterns of Swift Terns than that provided by Underhill et al. (1999) and reports on the 

results of a study in which fledglings were individually colour-marked with engraved 

plastic rings. 
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Materials and Methods: 

Methods for investigating post-breeding dispersal 

By March 2005 the number of recoveries and resightings of Swift Terns ringed as chicks 

recorded in the SAFRING database had increased from the 447 reviewed by Underhill 

et al. (1999) to 654. Information included in the data set were date and place of ringing, 

date and place of ring recovery, age and distance moved. Chicks which were deemed 

not to have fledged (Le. were recovered within a few weeks of ringing at the site where 

they had been ringed) were excluded from all analyses. Age was calculated as the 

elapsed time between ringing (which was close to fledging) and recovery in days. 

Distance between the site of ringing and recovery was calculated using software 

developed by SAFRING (Underhill et al. 1999), which incorporates the distances 

between headlands along the coastline to estimate the minimum distance using the 

route flown by a coastal seabird, rather than the conventional "great circle distance", 

which, for example would be entirely over1and for a tern ringed in Namibia and 

recovered in KwaZulu-Natal (Underhill et al. 1999). 

In order to investigate the movement patterns of individual Swift Terns, 738 

fledglings were ringed with individually engraved Darvic colour bands (Pro-Touch, 

Saskatoon, Canada) in the 2002 breeding season. A total of 434 fledglings was colour

banded at the Koeberg Nuclear Power Station (33°40'S 18°25'E) on 13 May 2002, and 

304 were colour banded at Robben Island (33°47'S 18°21 'E) during a series of 11 

ringing sessions between 3 May and 8 July 2002. The colour bands were red and had 

two white engraved letters or digits, repeated three times around the ring. The numbers 

on the bands were conspicuously visible to observers with telescopes or binoculars, and 

could be read to a distance of c. 65 m without having to re-trap the bird. Observers 

were alerted to the presence of these birds and requested to report them to SAFRING 

(see http://web.uct.ac.za/depts/stats/adu/sterna-project.htm ). Individual bi rds cou Id 

therefore be monitored as they moved along the coastline of southern Africa. For 

individuals resighted from the 2002 cohort the final retrap date before fledging was 

taken as the date of ringing so that the elapsed time would start from as close to the 
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fledging date as possible. Data from birds from this cohort, which were resighted more 

than once, were tabulated to elucidate patterns of movement of individual birds. 

In the main detailed analysis in this paper, birds that had been ringed as pre

fledglings in the Western Cape were included. These constituted a large proportion of 

the database. From Underhill et al. (1999), it was known that the bulk of these birds 

move along the southern and eastern coast of South Africa shortly after fledging. These 

birds ringed as pre-fledglings were considered as a homogeneous sample and analysed 

quantitatively. Two small samples of birds, those that had moved north from the 

Western Cape, and those that had been ringed in Namibia, were considered 

qualitatively. 

For the pre-fledglings ringed in the Western Cape and which had moved south 

and east, ages at recovery or resighting were divided into 20-day intervals for birds 

younger than 200 days old, and after that into wider intervals so that the sample sizes 

per interval were approximately uniform. For each of these age-class intervals five

number summaries (minimum, lower quartile, median, upper quartile and maximum) of 

the distance moved were computed (Tukey 1977). Genstat 8 (Payne 2005) was used 

to compute the five-number summaries and to produce box-and-whisker plots (Tukey 

1977). 

Five-number summaries and box-and-whisker plots for distance moved were 

also produced for birds up to one year old (birds recovered up to 365 days from date of 

ringing), then one to two years old (i.e. 366 to 730 days), two to three years old, three to 

four years old, four to five years old and then from five years old and upwards (1826 

days and older). This choice of categories was based on the knowledge that Swift 

Terns start breeding from the age of three years and most are breeding at age five 

years (Crawford et al. 2002). 

In order to examine the annual pattern of movements of breeding adults monthly 

five-number summaries and box-and-whisker plots for distance moved were produced. 

For this analysis, we used only birds recovered when five years and older. 

The breeding season for the Swift Tern in southern Africa is February to April 

(Crawford et al. 2002). Five-number summaries and box-and-whisker plots of distances 

moved were produced for birds recovered inside and outside the breeding season for 
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four age groups: two-three years, three-four years, four-five years and five years and 

older. These plots enabled us to compare the patterns of movement of younger birds 

with breeding birds during the breeding season. 

Fast-moving fledglings were identified, by calculating average speed moved as 

kilometres per day from date of ringing to date of recovery, to illustrate the minimum 

speeds with which fledglings can move. Those with the highest daily speeds were 

tabulated. 

Results 

Of the 654 available recoveries of Swift Terns ringed as near-fledglings, 607 had moved 

from breeding colonies in the Western Cape southward around Cape Point and then 

eastward towards Cape Agulhas, the Eastern Cape and KwaZulu-Natal. Sixteen 

fledglings had moved northwards from the Western Cape towards the Northern Cape 

and Namibia, and 31 had been ringed in Namibia and moved either north or south. The 

following statistical analysis relates to the 607 (97.4%) of the recoveries of terns ringed 

in the Western Cape and which had moved southward and eastward. 

Swift Terns fledglings, which moved southwards and eastwards from their 

breeding colonies in the Western Cape to the Eastern Cape and KwaZulu-Natal, did so 

rapidly, with substantial numbers of recoveries away from the natal colonies within 

months of fledging (Table 1, Figure 1). The median distances moved during the 15 age

class intervals up to 24 months were significantly different from each other (Kruskal

Wallis one-way analysis of variance, H=75.7, 14 df, P<0.001). However, the median 

distances moved during the period 100 days to the end of the first half of the second 

year were not significantly different from each other (Kruskal-Wallis, H=12.22, 8 df, 

P=0.142). This contrast suggested that young Swift Terns take approximately 100 days 

to reach their "nursery" destinations, and remain there until about 18 months of age 

(Fig. 1). This interval is considered the nursery period. 

Eight fledglings were recovered away from their ringing sites within 20 days of 

ringing; the median distance which these birds had moved was 225 km. The farthest 

distance covered was 849 km (Table 1), this bird, 565149, had been ringed on the 26 

May 1977 at Jutten Island, Saldanha, and was found dead at Bird Island, Eastern Cape, 
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15 days later. It had moved the coastal distance of 849 km at a minimum average 

speed of 57 km/day (Table 2). Bird 582796, ringed on 10 June 2002 at Robben Island, 

was resighted 20 days later having moved 832 km to Riet River Point, Eastern Cape, 

(Tables 2, Figure 1). This movement was at an average minimum speed of 42 km/day 

(Table 2). These values (57 km/day and 42 km/day) were the two fastest average 

speeds for those birds recovered within the first 55 days after fledging. 

For a dataset of 27 fledglings recovered 21 to 40 days after ringing the median 

distance moved was 708 km, with a maximum of 832 km (Table 1, Figure 1). Two birds 

ringed at Robben Island on 10 June 2002, birds 571995 and 5H31664, were both 

resighted 25 days later at Riet River, Eastern Cape, having moved a distance of 

832 km. at a minimum average speed of 33 km/day (Table 2). Bird 582662 ringed at 

Robben Island on the 18 June 2002 was resighted 37 days later at Cape Recife Point 

having moved 708 km, at a minimum average speed of 19 km/day (Table 2). 

Between days 41 and 60 days after fledging the median distance moved for 45 

Swift Tern juveniles was 719 krn, with a maximum distance of 1068 km (Table 1. Figure 

1). Bird 515396 ringed at Robben Island on 16 May 1970 was recovered 41 days later 

at Umngazi having moved 1068 km at an average speed of 26 km/day (Table 2). Bird 

5H31387 ringed at Koeberg on 13 May 2002 was resighted 45 days later at Riet River 

having moved 843 krn at an average speed of 19 km/day (Table 2). 

Between 100 days and 18 months after ringing. the period for which young Swift 

Terns remain in their "nursery" areas. the median distances moved ranged between 

843 km and 1385 km (Table 1. Figure 1). For this period, the overall median of the 192 

recoveries of Swift Terns which had been ringed as near fledglings in the Western Cape 

and which had moved eastwards, was 1015 km, with quartiles 582 km and 1015 km. 

This places the main nursery area, within which 50% of recoveries were made, for those 

Swift Terns which moved eastwards between Plettenberg Bay, Western Cape, and East 

london, Eastern Cape. 

The outer limits of the nursery area was in northern KwaZulu-Natal; six 

recoveries were made at Sodwana Bay and St lucia during the nursery period. Not all 

birds moved away from their natal colonies in the Western Cape after fledging. The 

inner limit of the nursery area clearly covered the breeding areas (Table 1, Figure 1). 
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During the nursery period, 123 recoveries were made in the Western Cape. In the first 

365 days, the minimum distances moved ranged from 0 km to 115 km (Table 1, Figure 

1). Many which were found close to the ringing site were discovered as dead birds, 

72% of those recovered within 499 km of the ringing site were dead birds. Of the birds 

resighted between 500 km to 999 km away from ringing site, 35% were recovered dead. 

Many birds moved rapidly away from their ringing site after fledging (Table 2). 
Among the fast-moving birds, the longest movement was bird 63502368, which covered 

1701 km, from Robben Island to Sodwana Bay, KwaZulu-Natal, within 79 days after 

ringing, at 21.5 kmlday (Table 2). The fastest was bird 565149, which was mentioned 

earlier, covered 849 km in 15 days, an average speed of 57 km/day. Of the 29 fastest 

moving birds, 22 had been individually colour marked in the 2002 cohort (Table 2). 

Because the probabilities of a dead bird being found with a ring and reported to 

SAFRING vary along the coastline (see Discussion). the data do not enable us to 

estimate the proportions of birds which moved different distance classes in given 

periods. 

After the nursery period, the median distances moved decreased: for the 

remaining six months of the second year the median was 506 km, 50% of the value 

during the nursery period; for birds aged 2-3 years it was 408 km, for 3-4 years, it was 

106 km, with similar medians for older birds (Table 1, Figure 1). The farthest distance 

travelled from the Western Cape colonies was by a tern aged 2-3 years; bird 527227 

was ringed at Marcus Island in Saldanha Bay on 9 April 1983 and recovered on 25 

February 1986, aged 2.9 years, at Kosi Bay Estuary in KwaZulu-Natal, 1886 km from 

the place of ringing. 

Of the individually colour marked 2002 cohort, 20 birds had been resighted more 

than once by March 2005 (Table 3). Four birds (571995, 5H31036, 5H31045 and 

5H31141) were resighted away from their natal grounds and then resighted in March 

2003 close to their original ringing site (Table 3). Bird 5H31 042 was resighted in March 

2003 aged 10 months near its ringing site, but then resighted at Cape Recife in the 

Eastern Cape, about one year later. Bird 5H31491 was resighted 53 days after being 

ringed at Koeberg, at Riet River, Eastern Cape, having moved 843 km (Table 3). It was 

resighted 251 days after ringing at the same place on the 19 January 2003. Bird 
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582654 was resighted at locations spread over 139 km of coastline in the Eastern Cape 

over a period of six days in June-July 2002. These two records and others in Table 3 

that suggest that birds remained within a fairly short section of coastline within their 

chosen nursery area during their first year after fledging. Of the 20 birds that were 

resighted more than once, the median distance moved was 708 km, inside the nursery 

area. 

Adult Swift Terns in the Western Cape breed on offshore islands during 

February, March and April. Birds aged five years and older (1826 days upwards) 

should all be of breeding age. The sample size available for analysis in this age class 

was 160: 110 were recovered dead, 29 were reported as sick and 21 were resighted 

alive. Monthly sample sizes ranged from six to 23. For these adult birds, the median 

distance away from their natal sites was the smallest (23 km) in March (Table 4, Figure 

2). During the breeding season, February, March and April, the minimum and maximum 

distances ranged from 0 km to 1380 km, indicating a spread of mature adults along the 

coastline, even during the peak of the breeding season. The month with the largest 

median (1036 km) was July (Table 4, Figure 2). The most interesting set of summary 

statistics is that of the upper quartiles; these ranged from 74 km to 189 km during the 

three-month peak breeding season, and from 452 km to 1312 km during the remainder 

of the year (Table 4, Figure 2). 

This result motivated a comparison of movements during the peak breeding 

season (February, March and April) with the remainder of the year. This comparison 

was done within each age group from birds aged two years old and older (731 days and 

older) (Table 5, Figure 3). In Year 2 (731 days to 1095 days) the median distance was 

212 km during the breeding season and 432 km outside of it. This distance was 

successively smaller in years 3 and 4, being 72 km and 52 km, respectively, and was 

36 km for adult birds aged five years and older (Table 5, Figure 3). In spite of the small 

sample sizes, this reduction in distance suggests a trend of an increasing proportion of 

birds returning to their natal areas from year 2 onwards. The median distances moved 

outside the breeding season showed a less noticeable trend, but were consistently 

larger than the medians during the breeding season (Table 5, Figure 3). 
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Only 16 recoveries (2.6% of the Swift Tern fledglings ringed in the Western 

Cape) were of birds which moved northward and were recovered in the Northern Cape 

and Namibia (Table 6). The distances moved ranged from 434 km (Port Nolloth. 

Northern Cape) to 1299 km (Swakopmund, Namibia) from the site of ringing (Table 6). 

The fastest moving tern, bird 589057, moved at an average speed of 14.7 km/day; it 

had been ringed on Robben Island on 7 April 1994, and was recovered 61 days later at 

Ichaboe Island, Namibia. Four birds from the colour-marked 2002 cohort were 

resighted at Mile 4 Saltworks, Swakopmund, Namibia, between 10 and 13 months after 

ringing, suggesting that birds which move northwards from the Western Cape also 

remain at their nursery areas. These four birds had moved 1299 km northwards in their 

first year (Table 6); their dates of recoveries were about one year after ringing, and it is 

therefore inferred that they had not returned to their original breeding site during the 

breeding season immediately subsequent to fledging. 

Fourteen birds ringed in Namibia were recovered there (Table 7). Seventeen 

birds ringed in Namibia were recovered in South Africa, along the coastlines of the 

Western Cape (seven birds), Eastern Cape (seven) and KwaZulu-Natal (three) (Table 

8). Within the first 100 days after ringing, the time taken by fledglings in the Western 

Cape to reach their nursery areas, nine terns were recovered. Seven were within 

107 km of their ringing sites, and two had moved south to South Africa - one 678 km to 

Lambert's Bay, Western Cape, and one 1830 km, to Mazeppa Bay, Eastern Cape. This 

latter tern, bird 567131, covered this distance in 64 days (Table 8), a average speed of 

28.6 km/day, and if it had been ringed in the Western Cape would have featured in 

Table 2 in 12th place. 

From 100 days to 18 months, the nursery period for fledglings from the Western 

Cape, 14 birds were recovered, five in northern Namibia (north of Swakopmund), and 

nine in South Africa, between Lambert's Bay and Umzumbe. KwaZulu-Natal (Table 8). 

The bird which moved the farthest was bird 567080, ringed on the 18 May 1977 in 

LOderitz. Namibia, and recovered on 9 August 1978; at 2072 km it is the longest 

recorded movement for a Swift Tern within the SAFRING database. 

Two Namibian-ringed birds recovered in South Africa were five years of age or 

older, and were therefore old enough to be breeding adults (5H08307, 567148) (Table 

66 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Chapter 3: Movement 

8). These three birds were found in November and December, outside the breeding 

season and during what could be considered the nursery period, suggesting that 

Namibian-breeding birds show a similar pattern to those breeding in the Western Cape, 

i.e. they migrate with their offspring to the nursery area, and are then assumed return to 

Namibia to breed again. One tern, bird 5H08724 (Table 8), ringed at LOderitz on 6 April 

1999, was found incapacitated on Robben Island on 15 December 2003, rehabilitated at 

the Southern African Foundation for the Conservation of Coastal Birds (SANCCOB) and 

released on 30 December (Parsons et al. 2006). Given that its age was 4.7 years, it is 

possible that it was on passage towards breeding in its natal area when incapacitated. 

Although some Swift Terns were ringed before 1977, no major efforts were made 

to ring at that time. Between 1977 and 1986, and again since 1993 to 2002, birds have 

been ringed each year (Table 9). Up to 2001, the percentage recovered in each year 

varied from 0% to 2.77%. The largest recovery made was for the 2002 cohort when 

engraved colour rings were used; the recovery rate increased dramatically to 9.37% of 

birds resighted or recovered within the first year after ringing; the percentage of birds 

recovered dead from this cohort was 1.87%. within the range of for all previous years 

(Table 9). 

Discussion 

Potential biases 

We cannot infer from the recovery data that 97.4% of fledgling Swift Terns from the 

Westem Cape move eastward towards KwaZulu-Natal and 2.6% move northward 

towards Namibia. The probability that a dead Swift Tem with a ring is both found and 

reported is far larger on the populous coast of the Eastern Cape and KwaZulu-Natal, 

where there are numerous recreational users of the coastline, than along the coastline 

of the Northern Cape and Namibia, where much of the coastline is diamond mining 

concessions. and are closed to the public. The coastline of the Northern Cape and 

Namibia is adjacent to the arid Karoo and Namib Desert, and is patrolled regularly by 

Black-backed Jackals Canis mesomelas and, in parts, by Brown Hyaenas Parahyaena 
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brunnea which scavenge dead animals including terns, further reducing the probability 

of recovery of a dead ringed Swift Tern (L.G. Underhill pers. comm.). The recoveries 

made in Namibia are mostly from the small number of localities where there is human 

access to the coastline: Port Noiloth, the vicinity of Ulderitz, and the coastline of central 

Namibia from Walvis Bay northwards, although in this region the number of people on 

the coastline decreases rapidly north of Cape Cross and is minimal in the Skeleton 

Coast Park, which stretches to the border of Namibia with Angola. 

Even along the coastline of the Western Cape south and east of the Swift Tern 

breeding colonies, the Eastern Cape and KwaZulu-Natal, the number of people 

"searching" each kilometer of shoreline for dead seabirds varies through several orders 

of magnitude. Many sections of coastline are rarely visited, either because they are 

inaccessible or because they are effectively closed to the public. In addition, even if a 

person finds a bird with a ring, the probability that it is reported to SAFRING depends on 

socio-economic factors such as education (an insight that it is SCientifically valuable to 

make the effort to report the information and a knowledge of what is the relevant data) 

and financial resources (communicating the information costs money, either in stamps, 

telephone calls or internet connections). Thus it is not feasible, even for the large 

sample of recoveries of birds in this region, to describe the "nursery area" using more 

sophisticated analytical approaches than used in this chapter. Although it would be 

desirable to make statements such as "at least 50% of birds have passed Locality X by 

Date Y", the biases within the ring recovery process are likely to invalidate such 

analyses. The level of analysis to which these data have been subjected in this chapter 

is appropriate to their reliability. 

Although the colour-ringing project of 2002 resulted in a substantial increase in 

the proportion of birds for which information subsequent to ringing was obtained (Table 

9), it introduced a further bias. The distribution of birders willing to participate in the 

resighting program was even more non-random than the distribution of members of the 

public who report ring recoveries; for this project, the most intensive efforts were made 

in the Eastern Cape. Although this effort in the Eastern Cape is unlikely to have 

influenced the overall results, because the 2002 resightings comprised a small 

component of the overall data set, it is recommended that future projects of this nature 
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address the issue of the distribution of participants in ring resighting programs. The 

amount of effort put into resightings, measured most effectively as total number of birds 

scanned for rings, should be recorded. The primary objective should be to make the 

distribution of effort as uniform as possible. 

Swift Tern vs African Black Oystercatcher 

It is instructive to compare the post fledging movements of the Swift Tern with those of 

the African Black Oystercatcher Haem atop us moquini. The oystercatcher has a 

breeding range similar to that of the nominate subspecies of the Swift Tern; both 

species have the bulk of their breeding populations concentrated on the offshore islands 

of the Western Cape. The oystercatcher feeds almost exclusively in the intertidal zone, 

mainly on limpets and mussels; the tern feeds mostly within a few kilometres of the 

shore, and mainly on fish (Hockey et a/. 2005). Ultimately, while breeding in the 

Western Cape, both species are dependent on the Benguela upwelling system. 

The terns breed in colonies numbering up to thousands of pairs; in contrast, 

oystercatchers are territorial defending linear territories. On the mainland territories are 

often about 1 km in length, but on the offshore islands where populations are densest 

nests of neighbours are frequently within 50 m of each other, and nests as close as 

1.5 m apart have been observed. There are similarities in the breeding biology of the 

tern and the oystercatcher; for both species the chicks are fed by the parents, a single 

item at a time. The food is gathered within the breeding territory by the oystercatcher, 

and probably within about 10 km of the nest for the tern. In the tern and the 

oystercatcher, flight is attained before the chick is fully grown; for oystercatchers 

fledging takes place at about two-thirds of adult mass (Hockey 1984) and for Swift 

Terns at about 86% of adult mass (Chapter 2); for both species the wings and bill are 

not fully grown at fledging. 

There are two key factors on which this comparison among the two species is 

based. Firstly, for the tern and the oystercatcher, the feeding techniques involve 

complex sets of skills, and chicks are fed by the parents for an extended period of 

several months before they are able to forage for themselves (Hockey et a/. 2005). 
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Secondly, the immatures undertake a dispersal/migration to "nursery areas" which lie 

beyond the normal breeding range of the species. However, there are sharp contrasts 

in the nature of this dispersal between the two species. 

The post breeding dispersal of Swift Terns from the Western Cape is mainly 

eastwards, into the Agulhas Current, where the main nursery area lies along the shore 

of the Eastern Cape and KwaZulu-Natal, although some juveniles do disperse 

northwards to Namibia. For the oystercatcher the post breeding dispersal is 

northwards, towards Namibia and southern Angola, into the northern Benguela 

upwelling system. For the oystercatcher, the main nursery areas are discrete localities 

at sheltered embayments north of LOderitz, especially Walvis Bay and Sandwich 

Harbour (Hockey at al. 2003). A minority of oystercatchers disperse eastwards (Hockey 

at al. 2003, 2005). For the oystercatcher. there is a minor nursery area beyond the 

eastern limit of the breeding area in KwaZulu-Natal. For both species there are 

breeding localities within the nursery areas: oystercatchers breed on the islands and 

adjacent mainland near LOderitz, Namibia; Swift Terns breed in some years on the 

Algoa Bay islands, Eastern Cape. The juvenile dispersal is partial in both species, with 

some juveniles remaining within the breeding range. In both species, maturity is 

delayed and birds tend to return from the nursery areas to their natal areas within two to 

five years (Hockey at al. 2005). 

There is a striking difference between the two species. The oystercatcher chicks 

are fed within the natal territory after fledging, and are driven out of it by the adults after 

two-three months and travel without their parents to the nursery areas. In contrast, the 

tern chicks rapidly move away from their breeding colonies with at least one parent, and 

are fed by that parent even within the nursery area for periods of at least four months 

(Hockey at al. 2005, pers. obs). 

Why do the nursery areas lie beyond the breeding range of the adults? Why is 

the main nursery area of the Swift Terns in the Agulhas ecosystem, and why is the main 

nursery area of the African Black Oystercatchers' in the Benguela Ecosystem? The 

most likely explanation for these questions is food availability. For both species, 

migration to nursery areas confers the advantage of feeding in the absence of 

competition from conspecific adults. For the oystercatcher, the diet at the Namibian 

70 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Chapter 3: Movement 

nurseries consists of prey species which are abundant and easier to handle than the 

mussels and limpets which are the main prey species within the breeding areas 

(Leseberg 2001, Hockey et al. 2003, 2005). The availability of intertidal resources 

which provide suitable food for oystercatchers is far higher in the northern Benguela 

ecosystem than in the Agulhas ecosystem (Branch et al. 1994). Thus the preference of 

oystercatchers for a nursery area in Namibia is understandable. 

The prey of the Swift Tern in its nursery areas is not known; however, it is 

predicted that the prey species available in the Agulhas ecosystem are slower-moving, 

closer to the surface and easier to hunt by plunge-diving than are the shoaling fish such 

as Anchovies Engraulis capensis and Sardines Sardinops sagax which are the main 

food of adult Swift Terns in the Benguela upwelling system (Walter 1984, Walter et al. 

1987). Given that Swift Tern fledglings are fed by adults for about four months, the 

main period in which juvenile Swift Terns need to learn to hunt will start in July. This is 

generally the period of winter storms in the Western Cape. In addition, it is therefore 

predicted that, at this time of the year, learning to hunt by plunge diving is easier in the 

relatively calm waters of the nursery area (east of Plettenberg Bay, Western Cape, 

through the Eastern Cape to KwaZulu-Natal) than in the rough seas of the southern 

Benguela upwelling system. A further factor favouring eastwards migration by the 

fledgling Swift Terns is the presence of spawning sardines in winter offshore of the 

Eastern Cape and the so-called "Sardine Run" in midwinter along the coast of KwaZulu

Natal (Baird 1971, Armstrong and Thomas 1989). This predictable food abundance 

within their nursery is synchronised with the period when immature Swift Terns start to 

hunt fish for themselves. 
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Table 1: Five number summaries of distances (km) moved eastward by Swift Terns 
ringed as fledglings at various breeding locations in the Western Cape. The distances 
are coastal distances from the natal site; see text. Data are classified according to 
intervals of days from date of ringing as pre-fledglings to date of recovery/resighting. 
See Figure 1. 

Days Sample Min Lower Median Upper Max 
size Quartile Quartile 

1 to 20 days 8 4 72 225 736 849 
21 to 40 days 27 11 198 708 708 832 
41 to 60 days 45 32 642 719 798 1068 
61 to 80 days 38 32 147 512 719 1701 
81 to 100 days 20 36 189 419 1048 1725 
101 to 120 days 20 45 776 1049 1384 1527 
121 to 140 days 20 465 1014 1148 1389 1720 
141 to 160 days 19 76 297 1149 1396 1661 
161 to 180 days 16 0 1009 1385 1408 1479 
181 to 200 days 12 48 796 1346 1400 1545 
201 to 250 days 19 36 351 843 1276 1721 
251 to 300 days 28 27 530 1000 1274 1412 
301 to 365 days 18 115 600 1000 1224 1575 

366 to 547 days (1 to 1.5 years) 40 32 582 1012 1398 1729 
548 to 730 days (1.5 to 2 years old) 34 99 191 506 804 1405 
731 to 1095 days (2 to 3 years) 28 48 128 408 829 1886 
1096 to 1460 days (3 to 4 years) 21 0 49 106 470 1403 
1461 to 1825 days (4 to 5 years) 20 2 50 99 675 1708 
1826 da:ts u~wards (5 :tears and olderl 160 0 42 116 608 1724 
Total 607 
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Table 2: Fast-moving Swift Tern juveniles, ringed in the Western Cape, which were 
recovered within 55 days of date of ringing as a pre-fledging and which had moved 
more than 800km 

Ring Ringing Ringing Recovery Recovery Days Dist- Speed 
date locality date locality ance (kml 

{krn} day} 
565149 26 May 1977 Jutten Island, 10 Jun 1977 Bird Island, Algoa Bay, 15 849 56.6 

Western Cape Eastern Cape 
582796 10 Jun 2002 Robben Island, 30 Jun 2002 Riet River Point, 20 832 41.6 

Western Cape Eastern Cape 
571995 10 Jun 2002 Robben Island, 5 Jul2002 Riet River Point, 25 832 33.3 

Western Cape Eastern Cape 
5H31664 10 Jun 2002 Robben Island, 5 Jul2002 Riet River Point, 25 832 33.3 

Western Cape Eastern Cape 
582580 18 Jun 2002 Robben Island, 8 Jul2002 Cape St Francis, 20 641 32.1 

Western Cape Eastern Cape 
5H31133 13 May 2002 Koeberg 5 Jun 2002 Cape Recife Point, 23 719 31.3 

Nuclear Power Eastern Cape 
Station, Western 
Cape 

5H31712 10 Jun 2002 Robben Island, 3 Jul2002 Cape Recife Point, 23 708 30.8 
Western Cape Eastern Cape 

582796 10 Jun 2002 Robben Island, 3 Jul2002 Cape Recife Point, 23 708 30.8 
Western Cape Eastern Cape 

5H25812 10 Jun 2002 Robben Island, 3 Jul2002 Cape Recife Point, 23 708 30.8 
Western Cape Eastern Cape 

5H31663 10 Jun 2002 Robben Island, 8 Jul2002 Riet River Point, 28 832 29.7 
Western Cape Eastern Cape 

5H31802 18 Jun 2002 Robben Island, 12 Jul2002 Cape Recife Point, 24 708 29.5 
Western Cape Eastern Cape 

5H31802 18 Jun 2002 Robben Island, 13 Jul2002 Cape Recife Point, 25 708 28.3 
Western Cape Eastern Cape 

582796 10 Jun 2002 Robben Island, 5 Jul2002 Schoenrnakerskop, 25 693 27.7 
Western Cape Eastern Cape 

5H31830 10 Jun 2002 Robben Island, 6 Jul2002 Cape Recife Point, 26 708 27.2 
Western Cape Eastern Cape 

5H25815 10 Jun 2002 Robben Island, 6 Jul2002 Cape Recife Point, 26 708 27.2 
Western Cape Eastern Cape 

5H25812 10 Jun 2002 Robben Island, 6 Jul2002 Cape Recife Point, 26 708 27.2 
Western Cape Eastern Cape 

5H31712 10 Jun 2002 Robben Island, 6 Jul2002 Schoenrnakerskop, 26 693 26.7 
Western Cape Eastern Cape 

515396 16 May 1970 Robben Island, 26 Jun 1970 Urnngazi Mouth, 41 1068 26.0 
Western Cape Eastern Cape 

565203 30 Apr 1977 Jutten Island, 6 Ju11977 Richards Bay, 67 1661 24.8 
Western Cape KwaZulu-Natal 

582654 10 Jun 2002 Robben Island, 6 Jul2002 Cape St.Francis, 26 631 24.3 
Western Cape Eastern Cape 

5H31893 24 Jun 2002 Robben Island, 25 Jul2002 Cape Recife Point, 31 708 22.8 
Western Cape Eastern Cape 

63502368 25 May 1968 Robben Island, 12 Aug 1968 Sodwana Bay, 79 1701 21.5 
Western Cape KwaZulu-Natal 
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Ring Ringing Ringing Recovery Recovery Days Dist- Speed 
date locality date locality ance (kml 

{km~ da~) 
582654 10 Jun 2002 Robben Island, 13 Jul2002 Cape Recife Point, 33 708 21.5 

Western Cape Eastern Cape 
570883 19 Apr 1980 Saldanha 29 Jun 1980 Amanzimtoti, KwaZulu- 71 1375 19.4 

Natal 
582662 18 Jun 2002 Robben Island, 25 Jul2002 Cape Recife Point, 37 708 19.1 

Western Cape Eastern Cape 
5H31387 13 May 2002 Koeberg 27 Jun 2002 Riet River Point, 45 843 18.7 

Nuclear Power Eastern Cape 
Station, Western 
Cape 

5H31018 13 May 2002 Koeberg 3 Jul2002 Gonubie Point, East 51 950 18.6 
Nuclear Power london 
Station, Western 
Cape 

565999 30 Apr 1977 Julien Island, 24 Jun 1977 Orient Beach, East 55 1011 18.4 
Western Cape london 

565723 30 Apr 1977 Jutten Island, 24 Jun 1977 Orient Beach, East 55 1011 18.4 
Western Caee london 
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Table 3: Swift Terns ringed as pre-fledglings in the Western Cape in 2002 and re-
sighted more than once up until March 2005 

Ring Ringing date Ringing locality Resighting Resighting locality Days Distance 
Date {krn} 

571995 3 Jun 2002 Robben Island, 5 Jul2002 Riet River Point, Eastern 32 832 
Western Cape Cape 

571995 2 Mar 2003 Buffels Bay, Western Cape 272 60 
582654 3 Jun 2002 Robben Island, 6 Jul2002 Cape St. Francis, Eastern 33 631 

Western Cape Cape 
582654 13 Jul2002 Cape Recife Point, Eastern 40 708 

Cape 
582796 10 May 2002 Robben Island, 30 Jun 2002 Riet River Point, Eastern 51 832 

Western Cape Cape 
582796 3 Jul2002 Cape Recife Point, Eastern 54 708 

Cape 
582796 5 Jul2002 Schoenrnakerskop, Eastern 56 693 

Cape 
5H25812 3 May 2002 Robben Island, 3 Jul2002 Cape Recife Point, Eastern 61 708 

Western Cape Cape 
5H25812 6 Jul2002 Cape Recife Point, Eastern 64 708 

Cape 
5H30766 13 May 2002 Koeberg, Western 6 Jul2002 Cape Recife Point, Eastern 54 719 

Cape Cape 
5H30766 28 Jul2005 Cape St Francis, Eastern 76 652 

Cape 
5H31036 13 May 2002 Koeberg, Western 29 Jun 2002 Cape Recife Point, Eastern 47 719 

Cape Cape 
5H31 036 3 Jul2002 Cape Recife Point, Eastern 51 719 

Cape 
5H31036 2 Mar 2003 Buffels Bay, Western Cape 293 70 

5H31042 13 May 2002 Koeberg, Western 2 Mar 2003 Buffels Bay, Western Cape 293 72 
Cape 

5H31042 23 Apr 2004 Cape Recife Point, Eastern 711 724 
Cape 

5H31045 13 May 2002 Koeberg, Western 25 Jun 2002 Cape Recife Point, Eastern 43 719 
Cape Cape 

5H31045 25 Jul2002 Cape Recife Paint, Eastern 73 719 
Cape 

5H31045 2 Mar 2003 Buffels Bay, Western Cape 293 70 
5H31127 13 May 2002 Koeberg, Western 25 Jun 2002 Cape Recife Point, Eastern 43 719 

Cape Cape 
5H31127 7 Jul2002 St Francis Point, Eastern 55 642 

Cape 
5H31141 13 May 2002 Koeberg, Western 3 Jul 2002 Cape Recife Point, Eastern 51 719 

Cape Cape 
5H31141 2 Mar 2003 Buffels Bay, Western Cape 293 72 
5H31151 13 May 2002 Koeberg. Western 28 Jul 2002 Cape St Francis, Eastern 76 652 

Cape Cape 
5H31151 16 Jun 2003 Cape St Francis, Eastern 399 652 

Cape 
5H31164 13 May 2002 Koeberg, Western 6 Jul 2002 Cape Recife Point, Eastern 54 719 

Cape Cape 
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Ring Ringing date Ringing locality Resighting Resighting locality Days Distance 
Date {km~ 

5H31164 8 Jul2002 Cape St Francis 56 652 
5H31191 13 May 2002 Koeberg, Western 6 Jul 2002 Cape Recife Point, Eastern 54 719 

Cape Cape 
5H31191 25 Jul2002 Cape Recife Point, Eastern 73 719 

Cape 
5H31314 13 May 2002 Koeberg, Western 8 Jul 2002 Cape St Francis, Eastern 56 652 

Cape Cape 
5H31314 28 Jul2004 Dyer Island, Western Cape 807 157 
5H31324 13 May 2002 Koeberg, Western 3 Jul2002 Cape Recife Point, Eastern 51 719 

Cape Cape 
5H31324 6 Jul2002 Cape Recife Point, Eastern 54 719 

Cape 
5H31491 13 May 2002 Koeberg, Western 5 Jul2002 Riet River Point, Eastern 53 843 

Cape Cape 
5H31491 19 Jan 2003 Riet River Point, Eastern 251 843 

Cape 
5H31493 13 May 2002 Koeberg, Western 6 Jul2002 Cape Recife Point, Eastern 54 719 

Cape Cape 
5H31493 9 Jan 2003 Riet River Point, Eastern 241 843 

Cape 
5H31712 27 May 2002 Robben Island, 3 Jul2002 Cape Recife Point, Eastern 37 708 

Western Cape Cape 
5H31712 6 Jul2002 Schoenmakerskop, Eastern 40 693 

Cape 
5H31802 27 May 2002 Robben Island, 12 Jul2002 Cape Recife Point, Eastern 46 708 

Western Cape Cape 
5H31802 13 Jul2002 Cape Recife Point, Eastern 47 708 

Cape 
5H31893 27 May 2002 Robben Island, 25 Jul2002 Cape Recife Point, Eastern 59 708 

Western Cape Cape 
5H31893 12 Apr 2004 Kasoega River mouth, 686 804 

Eastern Caee 
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Table 4: Five number summaries of distances (km) moved eastward by Swift Terns 
which were at least five years old when recovered. which were ringed as fledglings at 
various breeding locations in the Western Cape. The distances are coastal distances 
from the natal site; see text. See Figure 2 

Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
TOTAL 

Sample size 
18 

8 
15 
13 
9 

11 
14 
10 
6 

13 
23 
20 

160 

Minimum 
2 
o 
2 
9 
2 

12 
5 

14 
36 
21 
78 
o 

Lower Quartile 
8 

11 
8.5 
29 
41 
53 

141 
112 

91 
128 
112 
27 

Median 
108 
46 
23 
63 
89 
90 

1036 
280.5 
213.5 

236 
122 

108.5 

Upper Quartile 
1005 

128 
74 

189 
500 
590 

1274 
791 
478 

1312 
557 
452 

Maximum 
1436 
232 
584 

1380 
1335 
1329 
1479 
1352 
783 

1717 
1724 
1723 

Table 5: Five-number summaries of distances (km) moved eastward by Swift Terns 
aged two years and older, ringed in the Western Cape and recovered during the 
breeding season (February, March and April) and during the non-breeding season (May 
to January). The distances are coastal distances from the natal site; see text. See 
Figure 3 

Age Sample Minimum Lower Median Upper Maximum 
Size Quartile Quartile _" _______ • __ ... _ ••• __________ ._._~ •• >~ __ •••••• ~_k~ _____ _ • _____ ... _. ___ •• _____ ••••• __ ....... _ ••••• _. ___ • __ • __ ..... _._ ••• _._ ••• ____ •••••• _ ... _ .... _._._ ... _._ ... 

Year 2 (Non-breeding season) 21 63 138 432 794 1390 
Year 2 (Breeding season) 7 48 103 212 962 1886 
Year 3 (Non-breeding season) 17 0 49 106 470 1403 
Year 3 (Breeding season) 4 49 54 72 573 1060 
Year 4 (Non-breeding season) 10 49 112 388 1281 1708 
Year 4 (Breeding season) 10 2 36 52 61 712 
Year 5 plus (Non-breeding 124 0 87 144 824 1724 
season) 
Year 5 plus (Breeding 36 0 14 36 112 1380 
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Table 6: Ringing and recovery details of Swift Terns ringed in the Western Cape which 
moved northwards to the Northern Cape and Namibia 

Ring Date Ringing Days Dist 

568721 16 Apr 1979 Marcus Island 9 Nov 1986 McDougalls Bay, Port 2764 434 
Nolloth, Northern Cape 

572587 17 Apr 1982 Marcus Island 9 Nov 1986 McDougalis Bay 1667 434 

527220 9 Apr 1983 Marcus Island 9 Nov 1986 McDougalis Bay 1310 434 

569458 16 Apr 1979 Marcus Island 24 Nov 1983 Orange River mouth, 1683 519 
Northern Cape/Namibia 

5H29511 24 Mar 2004 Dassen Island 23 Nov 2004 Orange River mouth 244 560 

529821 20 Apr 1985 Marcus Island 15Jun1994 Radford Lagoon, LOderitz 3343 762 

589057 7 Apr 1994 Robben Island 7 Jun 1994 Ichaboe Island 61 896 

529903 20 Apr 1985 Marcus Island 4Jul1994 Walvis Bay 3362 1172 

5H12549 20 Mar 1997 Marcus Island 1 Mar 1999 Mile 4 Saltworks, 711 1209 
Swakopmund 

5H12024 20 Mar 1997 Marcus Island 20 Mar 1999 Mile 4 Saltworks 730 1209 

575944 17 Apr 1982 Marcus Island 5 Nov 1994 Henties Bay 4585 1269 

5H30717 13 May 2002 Koeberg 9 Jun 2003 Mile 4 Saltworks 392 1288 

5H31637 10 Jun 2002 Robben Island 29 April 2003 Mile 4 Saltworks 323 1299 

5H00335 1 Jun 1999 Robben Island 7 May 2001 Mile 4 Saltworks 706 1299 

582602 10 Jun 2002 Robben Island 9 Jun 2003 Mile 4 Saltworks 364 1299 

5H31651 10 Jun 2002 Robben Island 9 Jun 2003 Mile 4 Saltworks 364 1299 
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Table 7: Ringing and recovery details of Swift Terns ringed and recovered in Namibia 

Ring Date Ringing Recovery Recovery Location Days Distance 
Location Date 

5H03551 28 Apr 1994 Dias Point, 16 Jun 1994 Ichaboe Island 49 44 
Uideritz 

5H03636 28 Apr 1994 Dias Point 16 Jun 1994 Ichaboe Island 49 44 
5H04463 29 Apr 1994 Dias Point 16 Jun 1994 Ichaboe Island 48 44 
5H04719 29 Apr 1994 Dias Point 16 Jun 1994 Ichaboe Island 48 44 
5H04850 28 Apr 1994 Dias Point 9 Jun 1994 Mercury Island 42 107 
5H04666 29 Apr 1994 Dias Point 7 Jun 1994 Mercury Island 39 107 
5H05230 18 Apr 1995 Dias Point 7 Jun 1995 Mercury Island 50 107 
5H05125 18 Apr 1995 Dias Point 6 Oct 1995 Mile 4 Saltworks, 171 449 

Swakopmund 
5H15448 4 Apr 1999 Dias Point 30 Sep 1999 Mile 4 Saltworks 179 451 
5H08121 26 Apr 1995 Dias Point 15 Jun 1999 Mile 4 Saltworks 1603 453 
580853 1 May 1998 Dias Point 20 Feb 1999 Mile 4 Saltworks 295 453 
5H04551 29 Apr 1994 Dias Point 15 Nov 1994 Henties Bay, north of 200 510 

Swakopmund 
556653 11 Apr 1994 Dias Point 2 Jan 1995 Terrace Bay, Skeleton 266 768 

Coast 
5H08547 26 Apr 1995 Penguin 27 Nov 199 MOwe Bay Beach, 1676 844 

Island, Skeleton Coast 
Luderitz 
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Table 8: Ringing and recovery details of Swift Terns ringed in Namibia and recovered in 
South Africa 

Ring Date Ringing location Recovery date Recovery location Days Distance 

587697 12 Jul2001 Possession Bird Lambert's 859 638 
Island Bay, Western Cape 

5H08285 16 May 1995 Dias Point 4 Aug 1995 Bird Island, Lambert's 80 678 
Bay, Western Cape 

5H08612 16 May 1995 Dias Point 1 Dec 1995 Bird Island, Lambert's 199 678 
Bay, Western Cape 

5H08724 6 Apr 1999 Dias Point 30 Dec 2003 Robben Island, Western 1729 855 
Cape 

5H05323 18 Apr 1995 Dias Point 20 Dec1995 Kommetjie, Western 246 887 
Cape 

5H08307 16 May 1995 Dias Point 3 Dec 2001 Kommetjie, Western 2393 892 
Cape 

5H08051 26 Apr 1995 Dias Point 17 Nov 1996 Sedgefield, Western 571 1292 
Cape 

567058 18 May 1977 Sinclair Farm 17 Sep 1977 Swartkops River Mouth, 122 1551 
Eastern Cape 

567331 16 May 1980 Sinclair Farm 20 Nov 1982 Colchester, Eastern 918 1568 
Cape 

5H08417 16 May 1995 Dias Point 3 Nov 1995 Christmas Rocks, 171 1749 
Eastern Cape 

5H04094 18 Apr 1995 Dias Point 23 Aug 1995 Orient Beach, Eastern 127 1778 
Cape 

567148 18 May 1977 Dias Point 2 Nov 1996 Morgans Bay, Eastern 7108 1824 
Cape 

567131 18 May 1977 Sinclair Farm 21 Ju11977 Qolora River Mouth 64 1830 
Transkei, Eastern Cape 

567266 16 May 1980 Sinclair Farm 23 Sep 1980 Mazeppa Bay, Transkei, 130 1854 
Eastern Cape 

5H15168 5 Apr 1999 Dias Point 6 Sep 1999 Port St. Johns, Eastern 154 1901 
Cape 

5H08484 26 Apr 1995 Dias Point 25 Aug 1996 Port St. Johns, Eastern 487 1930 
Cape 

567080 18 May 1977 Sinclair Farm 9 Aug 1978 Umzumbe, KwaZulu- 448 2072 
Natal 
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Table 9: Numbers of Swift Terns ringed annually as near-fledglings in the Western 
Cape from 1977 to 2002, along with the numbers of recoveries made within the first 
year. The number of birds ringed in 1983 is unknown (H.D. Oschadleus, SAFRING 
pers. comm.). 

Year Island Number % Recovered 
Ringed within 12 months of rir!g!!!.9. within 12 months 

1977 Jutten 1336 37 2.77% 
1978 Marcus 271 0 0.00% 
1979 Marcus 742 3 0.40% 
1980 Jutten/Malgas 1729 23 1.33% 
1981 VondelingiRobben 415 2 0.48% 
1982 Marcus 2671 27 1.01% 
1983 Marcus 34 
1984 Marcus 2145 25 1.17% 
1985 Marcus 748 5 0.67% 
1986 Marcus 470 3 0.64% 
1993 Dassen Island/Robben Island 400 3 0.75% 
1994 Dassen Island/Robben Island 351 7 1.99% 
1995 Robben Island 500 5 1.00% 
1996 Robben Island 497 7 1.41% 
1997 Malgas Island 500 4 0.80% 
1998 Marcus Island 500 2 0.40% 
1999 Dassen Island 500 2 0.40% 
2002 Robben Island/Koeberg 907 85 Total 9.37% 

17 Dead 1.87% 

81 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Chapter 3: Movement 

1750 

1500 

D 12.60 
I 
S 
T 
A 1000 
N 
C 
e 

150 
K 
M 

600 

o 

ABC DE F GH IJ K LM NOP QRS 

Figure 1: Movements of Swift Terns which moved eastwards from breeding colonies in 
the Western Cape represented as box-and-whisker plots for age groups. The movement 
was calculated as coastal distances (km) from the natal colony. Data are tabulated in 
Table 1. A 1 to 20 days old, 821 to 40 days old, C 41 to 60 days old, D 61 to 80 days 
old, E 81 to 100 days old, F 101 to 120 days old, G 121 to 140 days old, H 141 to 160 
days old, I 161 to 180 days old, J 181 to 200 days old, K 201 to 250 days old, L 251 to 
300 days old, M 301 to 365 days old, N 366 to 548 days old (12-18 months), 0 548 to 
730 days old (18-24 months), P 731 to 1095 days old (2-3 years old), Q 1096 days to 
1460 days old (3-4 years old), R 1461 to 1825 days old (4-5 years old), S 1826 days 
upwards (older than 5 years, considered breeding adults) 
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Figure 2: Monthly movements of adult Swift Tems aged five years and upwards 
represented as box-and-whisker plots. The distances were calculated as coastal 
distances (km) from the natal colony and the plot is restricted to birds which moved 
eastwards from the Westem Cape. Data are tabulated in Table 4 
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Figure 3: Monthly movements of Swift Tems aged two years and upwards represented 
as box-and-whisker plots; birds recovered during the breeding season (February, March 
and April) and during the non-breeding season (May to January) are separated. The 
movement was calculated as coastal distances (km) from the natal colony. The plot is 
restricted to birds which moved eastwards from the Westem Cape. Data are tabulated 
in Table 5 
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