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Seasonal and spatial distribution of the Antarctic Tern 
South Africa 

• ID 

The Anrarcric Tern. Sterna vittata, is a reguktr ll'inrer visitor 
ro Sourh Africa, being presenr from May ro Ocrober. Tll'e/1·e 
day-roCHrs were located in rhe sowhemmosr parr of Sowh 
Africa, containing a rowl cif 2 148 birds. Most of rhe roosts 
were situated on rocky headland\· along the mainland coastline, 
and two were on offshore islmlfll·. An old South lfji·ican breeding 
record needs verification. 

Die gryshors seesl\'ael, Sterna vittata, is 'n gereelde winter
hesoeker aan Suid-A{ril.n mnaf Mei tot Okrober. Tll'aalf 
da!:!·l'llsplekke, me1 'n toraal I'WI 2 148 1'0(1/s is in die mees 
suidelil.e ~:edeelre 1•an Suid- l(rika aangerret: Di£• mees1e 
msplekke kom voor op klipperixe kape 1'011 die l'asteland; 
/tree was op naasliggende eilande. 'n Vroeere waameminK van 
teling moet nog bevestig word. 

Introduction 
The Antarctic Tern. Stema l'itraw, has a circumpolar breeding 
distribution on subantarctic islands and some birds migrate 
northwards in winter to warmer, more temperate conditions 
(Watson, 1975). The species has recently been reported for 
the first time to breed at Marion Island (Berruti & Harris, 
1976). However, the population wintering in South Africa is 
considered to belong to the race 1ristanensis which breeds on 
Tristan da Cunha (Liversidge, 1957). 

This paper deals with the seasonal occurrence and numbers 
of Antarctic Terns seen at day-roosts in South Africa during 
the period 1971-1976. 

Methods 
The mainland coastline between St. Helena Bay and Quoin 

Point was searched systematically for tern roosts during 
August 1976 (Fig. 1). Roosts of Antarctic Terns east of 
Quoin Point and on several offshore islands were recorded as 
well, but these areas were not searched completely. Counts of 
aU terns at Dassen Island were made during 1971 and 1972, 
and at Kommetjie during 1975 and 1976, at approximately 
2-week intervals (Fig. I). The terns were recogni7ed by their 
red bills and grey underparts with white rumps in adult 
plumage and by the presence of heavy barring in juvenile 
plumage. 
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Results 
Antarctic Terns first arrived in South Africa in mid-May 

and departed in mid-October (Table I). The population 

Table I 

Approximate arrival and departure dates of Antarctic Terns in 
South Africa. 

Roost site Year Date first Dale last 
seen seen 

-
Dasscn Island 1971 30 May I October 
Dasscn Island 1972 15 May I October 
Kommetjie 1975 25 May 18 October 
K ommetj ie 1976 31 May 20 October 

increased gradually until August when it rose suddenly to a 
peak and subsequently declined (F igs 2 and 3). The pattern 
was similar in both localities and in different years. 

A total of 12 Antarctic Tern roosts was recorded from 
Bekbaai to Cape Recife (Fig. 1). A total of 2 148 birds was 
counted and the size of individual roosts varied from 10 to 
I 200 birds (Table 2). There is a trend for roosts to be smaller 
in the eastern part of the species· range. Most roosts were on 
low-lying rocky headlands. Three roosts were on sandy 
beaches of which two were associated with low rocky out
crops (Table 2). 

Antarctic Terns have been recorded at sea off Rooiels 
Lagoon and at Betty's Bay near Cape Hangklip in August 
1975 (P. G. H. Frost, pers. comm.), 16 km offshore in Algoa 
Bay in August 1974 (J. C. Sinclair, in lilt.) and off Bird 
Island in May 1972 (K. Z. Edwards, in lit!.) (Fig. 1). A single 
juvenile bird seen on the Umgeni Estuary, Natal 
(29 49 'S,31 °02'E) on 13 September 1976 (J.C. Sinclair, in 
lit!.) was outside the normal range of the species. Liversidge 
( 1957) lists eight museum specimens from South Africa, all 
from within the observed range of the species. 

Discussion 
The Antarctjc Tern is a winter visitor to South Africa, no 

~4 ~6 

1.1 

-~lltrJ 
• • hl.uH .. I 

l · r.lll~;i0 ('.tp~o: Rcc·ir~·\lgt).t u,,~ J.J 

Fig. I. The locations of known day-roosts (triangles) and sightings-at-sea (solid circles) of the Antarctic Tern in South 
Africa. 
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fig. 2. Seasonal distribution of the Antarctic 
Tern at Dasscn Island, 1971 - 1972. Triangles 
indicate birds were present but were not 

counted. 
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Fig. 3. Seasonal distribution of the Antarctic 
Tern at Kommctjie, 1975-1976. Triangles 
indicate birds were present but were not 

counted. 

.\11) .luh \ua Sto-pt Ocr 
~~~} June JuJ) \\JC Sc=pc Utr 

197~ 

individuals having been observed locally in summer. Breeding 
on the Tristan da Cunha group of islands occurs from 
November to March, the birds arriving at their breeding 
grounds in September ( Hagen, 1952). Overwintering indi
viduals have, however, been reported ( Elliott, 1957). The 
size of the population on Tristan da Cunha is not known, 
but it is thought to be large (Hagen. 1952: M. K. Rowan, 
pers. comm). It is possible that the majority of the population 
which breeds on Tristan da Cunha winters in South Africa. 

1976 

The species· apparent preference for roosting on rocky 
ground may be a consequence of its preference for headlands 
as roosting sites. This may be related to the birds· habit of 
foraging well Otlt to sea, rather than close inshore (pers. obs.). 
The restricted range of the Antarctic Tern in South Africa 
(generally south of 33 °S), and its occurrence in greatest 
numbers on the cold waters of the west coast, might be 
expected in a species of mainly subantarctic djstribution 
(Watson. 1975). 

Taille 2 

Known day-roosts and numbers of Antarctic Terns in South Africa 

Roost site Co-ordinates Roost type Ma,imum 

- - - number ---
Bekbaai 32 49'S, 17 53'E beach near 192 

low rocks 
Danger Bay 33 OI 'S. 17 54'E beach 50 
K lein Eiland 33 09 'S, 18 OO'E beach near 101 

low rocks 
Dassen Island 33 25 'S, 18 05'E IOI\ rocks I 200 Kommetjie 

••• ••• 0 •• • • 34 o8 ·s. 1s 19'E .. 202 
Platboompunt 34 20'S, 18 27 'E .. 150 Danger Point 34 38 'S. 19 17'E .. 146 
Dyer Island 34 41 S. 19 25' E .. 10 
Quoin Point 34 47'S, 19 39 'E .. 43 

Cape Agulhas 34 ' 50 'S, 20 OI'E 
" 14 

Cape St. Francis 34 12'S, 24 51 'E 
' 15 

Cape Recife 34 02 S. 25 42 E .. 2.5 
-- - - - -
Total 2 148 

Date 

31.8.76 

30.8.76 
29.8.71i 

17.8.71 
16.9 76 
28.8.76 
7.8.71 

11.8.76 
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19.8.73 

15.8.7:1 
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Lagoon and at Betty's Bay near Cape Hangklip in August 
1975 (P. G. H. Frost, pers. comm.), 16 km offshore in Algoa 
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Fig. I. The locations of known day-roosts (triangles) and sightings-at-sea (solid circles) of the Antarctic Tern in South 
Africa. 
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fig. 2. Seasonal distribution of the Antarctic 
Tern at Dasscn Island, 1971 - 1972. Triangles 
indicate birds were present but were not 

counted. 
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Fig. 3. Seasonal distribution of the Antarctic 
Tern at Kommctjie, 1975-1976. Triangles 
indicate birds were present but were not 

counted. 
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individuals having been observed locally in summer. Breeding 
on the Tristan da Cunha group of islands occurs from 
November to March, the birds arriving at their breeding 
grounds in September ( Hagen, 1952). Overwintering indi
viduals have, however, been reported ( Elliott, 1957). The 
size of the population on Tristan da Cunha is not known, 
but it is thought to be large (Hagen. 1952: M. K. Rowan, 
pers. comm). It is possible that the majority of the population 
which breeds on Tristan da Cunha winters in South Africa. 

1976 
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(generally south of 33 °S), and its occurrence in greatest 
numbers on the cold waters of the west coast, might be 
expected in a species of mainly subantarctic djstribution 
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The Antarctic Tern is not easily distinguished from son ue 
Palaearctic terns, and hitherto it has often been overlooked 
in South Africa. A specimen collected at Cape St. Francis 
on 23 July 1936 and stated to be a Common Tern, S. himndo, 
(i llustrated in Hewitt, 1937) has been identified as a juvenile 
Antarctic Tern (Liversidge, 1957). 

Another early record, by Courtenay-Latimer ( 1957), is 
confusing and incomplete, and her report o f the Antarctic 
Tern breeding in South Africa on Stag Island, A lgoa Bay, in 
the winter of 1940 has been accepted by modern texts 
(McLach lan & Liversidge, 1970: Watson, 1975). The breeding 
record is open to doubt, since, apart from the apparent ly 
abnormal breeding season, adult Antarctic Terns moult 
wh ile in South Africa (pers. obs.) and it is unusual for terns 
to breed while moulting. Elsewhere in its range the bird is 
strictly a summer breeder (Berruti & Harris, 1976: Hagen, 
1952; Parmalee & Maxson. 1974) The reco rd has never been 
subsequently verified. 
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A note on the daily variation of the geomagnetic vertical 
intensity at Marion Island 

Significant plrase slrljis occur in tire daily variation 4 tl1e 
geomagnetic vertical intensity at Mm·ion Island. Tlrese plrase 
slri/ts are no t due to tire 'is laTtd effect ', as previously reported, 
hut are hrought about by the L 2(Z) variation and are functions 
of the lunar plwse an[:/e. 

Beduidende faseverskuiwings kom voor in die daag likse 
variasie van die geomagnetiese vertikale intensiteit op Marion 
Eiland. Die faseverskuiwings is nie te ll'yte aan die 'eiland
eff'ek' soos voorheen vermeld nie, maar lt'Ord teweeggebriJTg 
deur die L 2(Z) variasie en is 'n jimksie van die 1naan se f{lse
hoek. 

Introduction 
The daily variation of the geomagnetic vertical intensity Z at 
in land observatories on quiet days consists essentially of tile 
solar quiet day variation Sq(Z) plus a small perturbation dLJe 
to the lunar daily variation L(Z). However, the daily variation 
at coastal and oceanic island observatories is sometimes 
significantly modified by o ther factors. Malin ( 1969) reported 
an anomalously large value of the lunar semi-diurnal vari
ation L..(Z) at coastal observato ries and ascribed it to the 
generati~n of electric currents in the sea due to tidal move
ments of the conductive water across the geomagnetic field . 
The ano malous behaviour of the magnetic vert ical intensity 
on oceanic islands, known as the "island etl'ecr. has been 
reported by Mason (1963), Voppel (1964), and Sasai ( 1967). 

Since an island acts as a region of low conductivity in a 
sheet of high conductivity, currents induced in the ocean are 
compelled to flow around the island; consequently the vertical 
component o f the magnetic field produced by the induced 
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current will be in opposite senses on opposite sides of the 
island. Numerous workers (Mason, 1963; Voppel, 1964; 
Sasai, 1967) have reported a complete reversal in sign for 
short-period disturbances of one hour or less, while Mason 
(1963) found phase shifts of up to 70 ° in the daily variation. 
Sasai (1967) concluded that the island effect, which is ob
served for the short-period range, vanishes at a period ranging 
from 8 to 24 hours . Rikitake ( 1970) confirmed theo retically 
that the phase shift is a function of the frequency of the 
variation. K lilm and Sutclilfe ( 1972) however, presented 
evidence of a phase reversal in Sq(Z) at Marion Island 
( 46 c 52 ' ,SS, 3 7 °50 ' ,SE) and attributed it to the ' is land effect'. 
Jn this note we s how that substantial phase shifts are ob
served in the daily variation of Z at Mm·ion, but that these 
can be explained without requiring the inconsistency of the 
frequency dependence of the island effect as suggested by 
Klihn and Sutcli ft'e (1972). 

Data selection and analysis 
The observations on which Klihn and SutclifTe (1972) 

based their co nclus ions were made with a BMZ on 10 and 
11 May 1971. Subsequently. a magnetic observatory was 
established on Marion Isla nd and hourly mean values for the 
period I June 1973- 3 1 May 1975 are avai lable. Sutclifte ( 1977) 
utilized these data to study Sq at Marion. He found that the 
range of the mean Sq(Z) is anomalously small , especially 
during equinoctial and winter months, but found no evidence 
of a phase reversal. 

Provided there is no significant magnetic activity present. 
the dai ly variation observed on any specific day will consist of 
Sq modified in a regular way, with a period of half a lunar 
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Table I 

List of magncric observatories whose data were used in this paper 

Name Geographic coordinates 
- < -

Marion 46 52',5S 37 50 ,SE 
l-lermanus 34 2s ·.ss 19 13 ,SE 
Hartebecsthoek 25 52',9S 27 42 ,4E 
Fiirstenfeldbruck 48 09 ',9N 11 It\ ,6E 

month, by the lunar semi-diurnal va riat ion. In this analysis 
magnetic disturbance efrects were excluded by discarding 
data for days on which a ny one of the 8 K p indices was greater 
than 3 . The data utilized were the hourly mean values of 
the gcomagnetic vertical component Z. In o rder to bracket 
the dates 10 and 11 May, the avai lable April, May and June 
data were used. 

The days selected for ana lysis were divided into 12 groups 
according to the lunar phase angle ,. which increases from 
0 to 11 twice per lunation. It is given by: 

r• 23,3827 - 29684.47487 + 0,00011272 (I) 
but must be reduced by 12 during the interval from full 
moon to new moon, and where T denotes the time in Julian 
centuries measured from midday 3 1 December 1899. After 
removal of the non-periodic trend using the method suggested 
by Parkinson ( 1971 ), the mean variation for each group was 
determined and expressed as a finite Fourier series 

4 

S(t) = So I '),' Sn sin (nt + <Xn) 
..:......-

11 = 1 

where So mean of 24 hourly values. 
S,, ampl itude of harmonic component n. 
0111 phuse angle of harmonic component n. 

(2) 

The amplitudes and phase angles obtained for each of the 
12 groups were used in Equation 2 to synthesise 24 values of 
S a t hourly intervals. The mean value for each hour 
determined from these 12 groups is independent of' lunar 
va riat ion, thus these 24 mean values together constitute the 
Sq variation. A Fourier analysis was made of this mean curve 
in o rder to obtain harmonic components independent of 
lunar effects. 

Results 
The amplitudes and phase angles o f the diurnal and semi

diurnal waves of the Marion Z daily variation for the 12 
lunar phases arc presented in Figs la and b respectively in 
the form of harmonic dials (Chapman and Bartels. 1940); 
the vector end-points are represented by circles and numbered 
according to lunar phase angle ''· The end-point of the vector 
representing the Sq variation is indicated by the triangle. 
Fig. la shows that the Sq variation is the dominant com-

22 23 0 1 2 11 

Geomagnetic coordinates Position 

-49 , I 94 ,8E Island 
- 33 ,7 81 .7E Coast 
- 27 ,0 92 ,7E Inland 

48 ,8 93 .3E Inland 

ponent of the diurnal wave. The random distribution of the 
vector end-points can probably be ascribed to magnetic 
activity and seasonal eA'ects since the diurnal wave of Sq(Z) is 
pa rticularly sensitive to such effects (Sutclif'l'e. 1977). How
ever, from Fig. I h we sec that the si tuation for the semi
diurnal wave is quite different. The end-points of the semi
diurnal wave vecto rs lie in a circle, the centre of which is 
s lightly displaced from the origin. This displacement of 
0,6 nT represents the Sq semi-diurnal wave vector and is 
significantly smaller than the 2,4 nT mean amplitude of the 
L2(Z) vectors. 

In order to compare the semi-diurnal component of the 
daily variation observed at Marion with that commonly 
encountered, we make use of the magnetic observatories 
listed in Table I . Note that Flirstenfeldbruck lies close to the 
conjugate point of Marion. Data from these observatories 
were analysed in a manner similar to that described above for 
Marion. Harm onic dials depicting the semi-diurnal variations 
at He rmanus, Hartebcesthoek and Fi.irstenfeldbruck are 
presented in Figs 2a, h and c respectively. We see that Sq is 
the dominant component of the semi-diurnal wave at all 
three observatories in contrast to the case a t Marion. At 
Hermanus, a coastal observatory, a regular mo tion of the 
vector end-point in unison with lunar phase angle Pis evident, 
although this motion is no t as smooth as that at Marion. At 
Hartebcesthoek and Flirstenfeldbruck, bo th inland ob
servato ries, tile vectors appear to be randomly distributed 
about the Sq vector with no regular lunar varia tion dis
cernable. The random component of the distribution can 
probably be ascribed to the day-to-day variabiljty of Sq 
(Schlapp, 1968) and small magnetic disturbances which were 
not excluded by the method of data selection. 

The times at which the semi-diurnal waves attain their 
maximum values twice a day can be read from the harmonic 
dials. From Fig. 2 we see that al Flirstenfeldbruck these 
times remain constant within half an hour, while at Harte
beesthoek and Hermanus the variations in times do not 
exceed It and 2! hours respectively. At Marion, however, 
the times at which the maxima occur vary with the full 
12-hour period of the wave in unison with the lunar phase 
angle a•. 

We now consider how L 2(Z) atl'ected the daily variation of 
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2 Fig. I. Harmonic dials for the diumal 
and semi-diurnal waves of the daily 
variat ion of Z at Marion Island during 
the 12 lunar phases. Vector end-points 
are represented by circles and numbered 
according to lunar phase angle. The 
triangle indicates the end-point of the 

Sq(Z) vector component. 


