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INTRODUCTION

The Roseate Tern    Sterna dougallii is not considered    globally 
threatened  (BirdLife Internationa l 2004), but re gionally it has 
been  variably c lassified as   Endangered and Threatened    (Gochfeld 
& Burger 1 998). On ly the Austra  lian  population of this    bird is 
considered to be in a healthy position, its previous size having been 
seriously underesti mated  (I.C.T. Nisbet, Roseate Tern   Workshop, 
Wexford, Ireland, 2003). The only population in the western Indian 
Ocean that has been formally categorized (as Endangered) is that of 
South Africa (Brooke 1984, Underhill 2000, Tree & Klages 2003).

Accounts of the occurrence of the Roseate Tern in the western          
Indian Ocean (Fig. 1) are fragmented throughout the literature, and 
no recent   published atte mpt has   been  made to assess the o    verall 
population found in the region. Records given in the present account 
have been gathered over a considerable time span and are unlikely 
to re present the true    present-day picture  because  (for instance ) 
very little work has been carried out along the extensive Tanzanian 
coastline. The  movements of the    various  populations are   poorly 
understood. None appears to  be entirely sedentary, and there  may 
be considera ble dis persion of   younger  birds. No western Indian  
Ocean  populations a ppear to   be tota lly migratory, a lthough the 
South African birds range from locally nomadic to dis persive and 
migratory.

Lashko  (2004) undertoo k mitochondrial DNA se quences and 
micro-satellite  genotyping of Roseate Terns usin    g material fro m 
Australia, Japan, Seychelles, South Africa, Azores, Ireland and the 
United States. That work revealed two distinct lineages of Roseate 
Tern: fro m the Atlantic and from the Indo-Pacific. These  lineages 
represent a si  gnificant historica l di vergence, with continenta  l 
Africa i mplicated as the    major  long-term barrier to   gene f low 
between the two ocean     basins. South African  birds are the resu   lt 
of secondar y contact and intro   gression of the two     lineages. For 
the Indo -Pacific  population it is su   ggested that the three or four     
currently recognised subspecies should be merged to form a single 
subspecies, S. d. gracilis. Breeding birds in the Se   ychelles are 
considered di vergent fro m those of the eastern Indian Ocean and      
Pacific Ocean, suggesting that the Indian Ocean serves as a current 
barrier to gene flow.

The “old” subspecies that a ppeared in the    literature are used here 
to represent the populations of the western Indian Ocean. Gochfeld 
& Burger  (1996) ha ve su ggested that the fi   ve su bspecies na med 
are not necessarily valid. The oldest name in use for   birds of the 
Indo-Pacific is S. d. gracilis (Gould 1845), and perhaps in the light 
of Lashko (2004) we should return to the use of nominate dougallii 
for the At  lantic and   gracilis for the Indo   -Pacific, whi le treatin g 
birds from the southern parts of the western Indian Ocean as true  
intermediates.
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SUMMARY

TREE, A.J. 2005. The known history and movements of the Roseate Tern Sterna dougallii in South Africa and the western Indian Ocean. 
Marine Ornithology 33: 41-47.

An attempt is made to bring together the data from the literature, recent studies and individual records of the Roseate Tern Sterna dougallii 
in South Africa and the western Indian Ocean as well as to determine the movements of various populations. There appear to be two major 
populations in the su  bregion, that of the northwestern Indian Ocean and that in the southwestern sector      . The northwestern population is 
currently recognised as belonging to the subspecies S. d. arideensis, and the southwestern to a genetic intermediate between the Atlantic and 
the Indo-Pacific populations. A recent genetic study of seven populations from around the world indicates two lineages, that of the Indo-
Pacific and that of the north Atlantic, showing an earlier divergence with South African birds, an intermediate form that evolved during a 
more recent introgression of the two forms. It is suggested that Indo-Pacific birds should be recognised as of one subspecies, S. d. gracilis, 
with Atlantic birds remaining as S. d. dougallii. Further study is required on other populations in the southwestern sector of the Indian Ocean 
to ascertain whether they all fall into the intermediate category shown for South African birds as suggested by a study of museum specimens. 
All breeding populations appear to be unstable, and numbers may fluctuate widely at any given locality from season to season. Banding and 
flagging studies in South Africa show that a small percentage of birds return to breeding islands in subsequent seasons. It is suggested that 
considerable population shifts occur, with movements of individuals within each of the two sectors, and that population figures derived from 
summing peak counts for each colony in different years are unlikely to be accurate. Further banding and genetic studies should be undertaken 
at a variety of sites, together with careful observations at colonies to search for marked birds.
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Fig. 1. The western Indian Ocean , showing localities named in the text.
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Here, an attempt is made to bring together data from the literature, 
recent studies and indi   vidual records of the Roseate Tern in     
South Africa and the western Indian Ocean and to deter   mine the 
movements of various populations.

METHODS

Most records cited have been extracted from published literature; the 
balance are taken from personal observations and from contributions 
from other field observers. Banding studies, using 4.3-mm stainless 
steel SAFRING bands, have been carried out on Bird Island, Algoa 
Bay, Eastern Cape, South Africa since 1998, with coloured Darvic 
flags added to the o    pposite  leg since  2000. All adu lts are   given a 
green flag on the left leg; the young are given a year-coded colour on 
either the left or right leg. Intensive observations, using telescopes, 
are  made on   Bird Is land as we  ll as on the    mainland coast line to 
determine banded and flagged birds present.

REGIONAL REVIEW

South Africa
The existence of a breeding population of Roseate Terns in South 
Africa was first re   ported for the    Bird Is land  group, co mposed 
of  Bird, Sta g and Sea  l Is lands  (33°50′S  26°17′E), at the eastern  
extremity of A  lgoa  Bay in  November 1 936 (Courtinay-Latimer 
1937). On her first visit, Courtinay-Latimer reported “thousands” 
of Roseate Terns   (presumably non -breeding) on Sta  g Is land, and 
she was informed by the residents of the main island that the birds 
remained throughout the year. (In the light of present knowledge, 
year-round was un  likely, and there was    likely confusion with 
migratory Palaearctic terns.)

In August 1 937, Courtinay-Latimer a gain  visited the is  lands and 
reported hundreds of    birds and nests in     profusion. In those da   ys 
tern eggs were considered a delicacy by the islanders (Courtinay-
Latimer 1 937). No further   mention is   made of these    birds unti l 
1971 when G.J.B. Ross (pers. comm.) estimated that about 70 pairs 
were present.

Further wor k durin g the  mid-1970s indicated that    75–135   pairs 
occurred in Algoa Bay, with breeding mainly on St Croix Island, a 
rocky island considered generally unsuitable for breeding Roseate 
Terns because it lacks vegetation. Breeding success there was very 
low and un  likely to sustain the   population  (Randall et al. 1 991). 
The upper figure of 135 pairs is now considered unlikely, because 
it was ca  lculated not on actua   l counts of   breeding birds, but on 
certain assumptions, some of which may no longer be considered 
valid (e.g. a closed population).

Bird Is land in A lgoa Bay is presently home to the    largest gannet 
population in the world, with possibly some 150 000 Cape Gannets 
Morus capensis at the peak of the breeding season, a population that 
has shown an enormous increase in recent years (AJT pers. obs.). 
The island is also home to a fluctuating population, ranging up to 
5400 breeding pairs, of African   Penguins  Spheniscus demersus 
(N.T.W. Klages pers. co mm.). Both of these s  pecies compete for 
breeding space on the is  land, and the for  mer tends to destro  y all 
vegetation in the vicinity of the colony, including the area holding 
the major Roseate Tern breeding site up to 2001.

Guano co llection  began on   Bird Is land in 1  844, and the first  
lighthouse was occupied in 1852. From then until 1989, the island 

was  permanently inha bited. Guano co llection ceased in 1   989, 
although the islands in the group had fallen under the jurisdiction 
of  Eastern  Cape  Nature  Conservation as a for   mally dec lared 
nature reserve since 1987 (Urquhart & Klages 1996). The reserve 
was transferred in    2003 to the South African     National Parks, 
where it now for   ms  part of the    Greater Addo   National Park. It 
has also recently been  listed as one of fi ve marine reserves to  be 
established around the South African coast line. In 1 986, Roseate 
Terns were estimated at 134 pairs (Randall et al. 1991). By 1996, 
152 acti ve nests were re ported by the then conser   vator, S. Röhm 
(pers. co mm.). In 1  998, 1 80 pairs were esti  mated to   be  present, 
increasing to 210–220 pairs in 1999, and to 240–250 pairs in 2000 
and 2001  (Tree & Klages 2003). This increase is considered too    
rapid for normal recruitment. The numbers attempting to breed in 
2002 were not ascertained, but very wet weather during July and 
August caused a total breeding failure (Tree 2003a). In July 2003, 
only 70–75 pairs were on Bird Island and ca. 30 pairs on St Croix 
Island, with si  milar fi gures esti mated in Au gust/September  2004 
(AJT & N.T.W. Klages pers. obs.). Inc lement weather conditions 
have  been the cause of fai    lure of so  me  past  breeding atte mpts 
(Randall & Randall 1978).

European Ra bbits  Oryctolagus cuniculus were thou  ght to ha  ve 
been introduced onto  Bird Is land around the  mid-1800s, and this 
introduction had the effect of destroying the vegetation, also making 
the island unsuitable for breeding Roseate Terns. The rabbits were 
finally eradicated in 1992 (Urquhart & Klages 1996). Presumably, 
the ra bbits were one of the reasons that the         birds  moved to the  
smaller Stag Island, where rabbits did not occur.

Elsewhere in South Africa , a s mall colony was re ported on Dyer 
Island in the Western Cape (640 km west of Bird Island) in 1909 
(none was present in the previous 29 years). This colony persisted 
until 1971, when breeding apparently ceased (Randall & Randall 
1978), possibly because of continued distur   bance fro m guano 
collection, which continued unti   l 1 985 (Crawford 1 997). S mall 
numbers a gain started to    breed there in the 1    990s, but  breeding 
success continues to  be  low. In 2002, an estimated 17 pairs were 
present, with 16 pairs in  2003 rearin g at  least ei ght young (B.M. 
Dyer  pers. co mm.). On ly se ven  pairs were   present in   July 2004 
(pers. obs.).

Several co lour-flagged birds fro m Bird Is land have been seen on 
Dyer Is land, so me a pparently breeding, and a  lso farther west on   
Malgas Is land  (900 km fro m Bird Is land), where  breeding has 
not been observed. Access to the Dyer Island colony is forbidden 
because of intensive egg and chick predation by Kelp Gulls Larus 
dominicanus; all observations are made at a distance from behind 
a dry-stone wall (Tree & Klages 2003, A.J. Venter & B.M. Dyer 
pers. comm.).

South African breeding birds appear closest to nominate dougallii 
of the north At lantic  (Clancey 1965, Tree & Klages 2003). They 
differ fro m arideensis (= bangsi?) of East Africa in  being larger, 
darker on the u pperparts, with a  longer tai l and bill, and  less red 
on the bill during breeding. The affinities of Madagascan birds are 
far fro m c lear, a lthough  Moreau  (Milon 1 950) considered the  m 
to  be  larger than   arideensis fro m the Se  ychelles. Morphometric 
and some plumage data obtained from the Paris Museum, France 
(J.M. Pons), the  Natural History Museum, Trin g, UK (K. Cook) 
together with   photographs fro m the  Barren Is lands, Madagascar 
(F. Hawkins) show close affinities to the South African birds.
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Madagascar
The South African   population a ppears to   be  quite iso lated, with 
the nearest   presently known e xtant co lony disco vered in   July 
1998 on two of the   Barren Is lands, off west -central Madagascar, 
some 2400 km from the Bird Island colony (Tree & Klages 2003, 
F. Hawkins  pers. co mm.). This  population had decreased in si    ze 
from the  2000 pairs esti mated in 1  982 (Project  ZICOMA  2001) 
to an esti  mated 14 80 pairs in 1  998 (F. Hawkins  pers. co mm.). 
The situation in southwest     Madagascar, where 4  000 pairs were 
found breeding on Nosy Manitra in 1948 (Milon 1950) and where 
a seasona l fishin g village is now esta   blished durin g the terns  ’ 
breeding season (F. Hawkins pers. comm.) is not clear; this island 
is situated a  bout 1 750 km fro m Bird Is land. Because  Domestic 
Goats Caprus hirca are now permanently established on the island, 
it is unlikely that terns breed there now. Elsewhere in Madagascar, 
50 pairs were found on the east coast on an is         land  30 km south 
of Ta matave in 1  971  (Salvan 1 971). A lthough seen in    varying 
numbers in the north   , no si  gn of these    birds  breeding has  been 
seen (Rand 1936, J.C. Sinclair pers. comm.). Some 500 birds, not 
yet breeding but in breeding colouration, were noted at a potential 
site on Nosy Faty in the Cape Anorontany Archipelago of northern 
Madagascar in 1997; about 1000 individuals were also observed in 
the area of Ile Sainte Marie in June 1999, where there are potential 
breeding sites  (T. Dodman  in litt.). A probable nocturnal roost of 
800 birds, of which more than 600 were in full nuptial and 30–40 
in fresh   juvenile  plumage, was seen on stac  ks off Cape Masoala 
in northeast   Madagascar on the e   vening of  8 November  2004 
(J.C. Sinclair pers. comm.).

Mozambique
In June 2003, a group of 60 pairs were seen displaying intense ly 
on a sand-spit south of Inhassoro, opposite Bazaruto Island, about 
1650 km fro m Bird Is land, South Africa  (F. Couto  pers. co mm.), 
and it a  ppears  likely that  breeding fo llowed so mewhere on the  
Bazaruto Archi pelago. This ha  ppened at a ti   me when   breeding 
birds had already returned to South Africa. No historical evidence 
describes Roseate Terns   breeding in  Mozambique, and it is on    ly 
quite recently that this species was found roosting in mid-summer 
in small numbers amongst other terns on Bazaruto Island (Kohler 
& Kohler 1996).

Tanzania
Breeding has been reported intermittently off Zanzibar—e.g. between 
550 and 700 nests found on offshore islets in 1994 (Iles 1994) and 
Pemba (Vaughan 1929–1930) and off Dar es Salaam, where at least 
300 birds esta blished an   “occasional” breeding co lony in 1  967, 
when a s  pecimen found dead showed characteristics ascri     bed to 
S. d. korustes of the Indian su  bcontinent  (Thomas & Elliott 1973). 
This bird may well turn out to be the same subspecies as those from 
Madagascar and South Africa  , as ha  ve other s  pecimens co llected 
from Tan zania and de  posited in the    British  Museum of  Natural 
History. A s  mall co lony bred on   Mafia Is land in Au  gust 1 978 
(Richards 1979) and in 1980 (Britton 1980). In 2003, some 150 pairs 
returned to breed at the same island, while other birds were found at 
Songo-Songo (M. Richmond, Tanzaniabirdnet).

Kenya
The Roseate Tern forms  large but irre gular colonies in  Kenya. In 
1961 some 1195 pairs bred on an islet off Kiungu Island (Fogden 
1964). In 1 970, ca. 5000 pairs bred, but in 1 971, fi ve pairs were 
found on the sa   me is let, and on  ly 70 pairs o ver the who  le area . 
At  Whale Is land, Watamu, Roseate Terns   bred in 1  967, 1 971 

and 1973, but not between 1968 and 1970 or in 1 972 (Britton & 
Brown 1974). In 1970, 8000 pairs of Roseate Terns were estimated 
breeding at  Mlango wa   Hindi, less than   250 km north of  Whale 
Island, but in 1971, only 0.1% of the previous years’ numbers bred, 
when they were again breeding on Whale Island (Britton & Brown 
1974). Large numbers were recorded breeding at Whale Island in 
July 1 976, but the y had deserted their e    ggs  by August. No  birds 
bred at this site in 1977 (Donnelly 1978). In October 1997, some 
400 adults with 100 young were noted (T. Dodman in litt.). Birds 
were recorded   breeding on  Whale Is land in   2000, but not a  gain 
until 2003, when 14  00–1500 pairs were esti  mated to   be  present 
(C. Jackson pers. comm.).

In both Kenya and Tanzania, large flocks of Roseate Terns, sometimes 
numbering many thousands , may be found feedin  g offshore , but 
the provenance of these  birds has not  been esta blished  (Britton & 
Brown 1974, N. Baker in litt.). However, hundreds of islets along the 
Tanzanian coast are rarely visited (N. Baker in litt.).

Somalia
The on ly published  breeding records a  ppear to   be of   “a few ” 
breeding near  Brava, south of   Mogadishu, in 1  941  (North 1 944) 
and some 600 and 1000 birds attempting to breed farther north near 
Mogadishu in 1979 and 1980, respectively (Ash & Karani 1981).

Seychelles
On Aride Is land, numbers increased fro  m 2500 breeding pairs in 
1974 to a    peak of  9000 pairs in 1  984 when   breeding was a  gain 
successful. From 1985 to 1988, breeding failed and the numbers of 
breeding birds had dwindled to 950 pairs in the latter year (Avery 
1989). The  birds ha ve ne ver reco vered their for  mer a bundance 
and sti ll show considera  ble  variation in nu  mbers  (0–1242 pairs 
between 1987 and 2001, inclusive; Ramos et al. 2002). Elsewhere 
in the Seychelles, about 150 pairs were observed on African Banks 
(Skerret  et al. 2001), where Rid  ley & Percy (1966) re ported 
250–300 pairs in 1  966, Feare  (1979) re ported  21 nests in 1   974, 
and Feare & Gill (1997) found 82 nests in 1997. It is unlikely that 
any of these f  ledge young, because the is  land is hea vily poached 
by fishers . Etoile in the A   mirantes su pports  ca. 150 pairs, and 
the s pecies  may a lso  breed on two other is    lands on the    Bancs 
du  Providence  (Skerrett  et al. 2001). Rid ley & Percy (1958) 
mentioned a large Roseate Tern colony on Ils aux Vaches (Grand 
Anse, Mahe). This is a small rocky island which appears unsuitable 
for Roseate Terns.

Mauritius
The  Cargados  Carajos  (or St  Brandon) shoa ls stretch fro  m a bout 
345 km north of   Mauritius a long the Se  ychelles–Mauritius 
Ridge towards the Se   ychelles. The y are  visited infre quently by 
ornithologists. Although the Roseate Tern was re     ported to   breed 
in  “large nu mbers” (Watson  et al. 1 963), no s  pecific counts are  
available, and certain  ly nu mbers are   low  post-breeding (Nisbet 
1980). In January 1956, several hundred young at all stages from 
freshly hatched to weak fliers were present (Newton 1958). Small 
numbers of non-breeders were present on five islets in July–August 
1971, and  breeding too k place fro m November 1 971 to   January 
1972 (Williams  & Row lands 1 980). K. Swinnerton saw at    least 
100 birds, along with small numbers on other islets in late January/
early February 1994  (Safford 2001). A fi gure of a bout 4 00 pairs 
is estimated (Safford 2001). The all-red bills of the adults feeding 
young (Newton 1 956) indicate that these    birds  belong to the 
subspecies S. d. arideensis.
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There a ppear to   be no other e   xtant  breeding populations in the  
western Indian Ocean. Vagrancy to other islands, such as Mauritius, 
is uncommon (up to 17 birds), but the species is a regular migrant 
in the   period  November to   March  (Temple 1 976). The s  pecies’ 
occurrence at Rodri  gues a ppears  limited  (Newton 1 958, Watson 
et al. 1 963). In the Se   ychelles, birds in   breeding plumage are 
sometimes seen on    Bird Is land, where the  y do not   breed, and 
birds in non-breeding plumage are seen fairly commonly along the 
coasts of almost all islands out of the breeding season (Skerret et 
al. 2001).

DISCUSSION

Most breeding colonies of Roseate Terns in the western Indian Ocean 
fall within the tropics. Bird Island, South Africa, is subtropical, but 
is c lose to the war   m southward -flowing Mozambique current . It 
is  becoming a pparent that no western Indian Ocean co      lonies are 
stable and that    breeding at the  m may not occur e   very year, as 
suggested  by Britton  & Brown  (1974), or that indi   viduals  may 
not a lways  breed e very year, a  possibility su ggested  by Hatch 
(2002) for the Arctic Tern S. paradisaea. Ramos et al. (2002) also 
demonstrated variable breeding of Roseate Terns on Aride Island in 
the Seychelles. Another possibility is that  population shifts occur 
from year to year within the bird’s geographic range.

Over the nine-year period 1996–2004, the breeding population on 
Bird Is land and near  by St  Croix has f  luctuated fro m a bout 1 00 
to  240 pairs. In the   years 1 998–2004, a tota  l of  212 adu lt  birds 
(includes a few immatures or sub-adults together with a few non-
breeders caught on the mainland) and 269 chicks were banded and 
flagged, yet few of these     birds a ppeared to return in su    bsequent 
seasons. For instance , on  Bird Is land  2001–2004, on ly 8% of 
the breeding birds were seen to   be wearing bands. Post-breeding 
banding and o  bservations on   mainland  beaches  (mainly Cape 
Recife at the western end of Algoa Bay) produced 9% banded birds 
(from 2433 adu lts and i  mmatures indi vidually chec ked  between 
September  2000 and  December  2004). Visitors are sus  pected 
to  be co ming fro m e lsewhere  (see a lso Tree   & Klages  2003). A 
huge  late inf lux of  Common Terns   S. hirundo at Riet   Point and 
nearby localities near   Port Alfred, Eastern  Cape, durin g January 
2000 was accompanied by an unseasonal concentration of Roseate 
Terns, peaking at more than 100 birds. The very low proportion of 
Common Terns wearin  g bands indicated that these were      mainly 
from the  poorly-studied eastern   populations that   migrate down 
the east coast of Africa and occur commonly in the Eastern Cape 
(Underhill et al. 1999, AJT unpubl. data). It is possible that Roseate 
Terns joined a mass southward movement of Common Terns. The 
Roseate Terns all appeared to be, on colouration, of the same form 
as those breeding in South Africa. The fact that apparent breeding 
took place in Mozambique and Tanzania in 2003, a year in which 
a substantial drop occurred in the South African population, lends 
support to the conce   pt of wides  pread  population shifts within a   
metapopulation. Other records of birds in nuptial dress seen during 
the austra l su mmer in South Africa are docu     mented in Tree    & 
Klages (2003). These may relate to birds from a summer-breeding 
population, of which the only one known relatively close to South 
Africa is that of the Cargados Carajos.

There is un  likely to  be  much interchan ge  between the two su   b-
populations of the northwestern and southwestern Indian Ocean       , 
which remain as two recognisable forms. There could, however, be 
interchange between South Africa and Madagascar with occasional 

breeding in Mozambique and Tanzania of birds from either of those 
two populations. Specimens from Tanzania in the British Museum 
of Natural History appear to belong to the southwestern population, 
with a sin  gle Octo ber s pecimen fro m Pemba Is land and an  
undated specimen from Madagascar assignable to S. d. arideensis. 
There is a  lso a   Durban  Museum s pecimen, co llected in   July in 
KwaZulu–Natal, South Africa  , of an adu   lt in   breeding plumage 
assigned to   S. d. bangsi/arideensis by Clancey (1967) and a 
banded  bird fro m the  Eastern  Cape in   November  (Tree  2003b), 
indicating that indi  vidual dis persion  may be considera ble. The 
latter  bird was a two   -year o ld  bird in worn    plumage with no  
active moult, indicatin g an austra  l su mmer breeding re gime. The 
low return rate of banded birds to  Bird Island each year suggests 
colony interchange rather than intermittent breeding of individuals. 
Although two records of     long-distance dis placement of   young 
birds across the Atlantic exist (Nisbet & Cabot 1995, Anon. 2002), 
there is no other proof of such displacement in this species. Food 
supply may also be a major determinant in the siting and success 
of breeding colonies each year in tro  pical populations  (Milton et 
al. 1 996, Ra mos  2000). Disturbance  by e gg co llectors at   many 
sites  may a lso  be a contri  buting factor  (e.g. Britton  & Brown 
1974). As in the Se  ychelles  (Ramos 2000), food su pplies at Bird 
Island vary from year-to-year (pers. obs.). In 2003, it was apparent 
that birds were not having the normal success in catching fish and 
that the number, quality (based on species identified and previous 
years observations) and size of those brought to the colony in July 
appeared inadequate (pers. obs.).

The  possibility of su  bstantial population shifts casts dou   bt u pon 
the accurac y of re  gional esti mates. These esti  mates are usua  lly 
derived o ver a   period of   years  by co mbining peak nu mbers for 
individual sites to give an overall figure, a method that would result 
in overestimates. It is suggested that breeding birds in South Africa 
and western Madagascar, and occasional breeders in Mozambique 
and southern Tan  zania, belong to a sin   gle  population; those in 
Kenya and Somalia, possibly together with the Seychelles, belong 
to the northwestern Indian Ocean      population, re presented  by the 
smaller, paler  arideensis. The  birds fro m the austra  l su mmer–
breeding population of the    Cargados  Carajos a ppear to show the   
characteristics of arideensis rather than of the intermediates of the 
southwestern Indian Ocean. Both long- and short-term population 
shifts may be a feature of the S. d. arideensis population.

Further  banding and  genetic studies , to gether with carefu  l 
observations at all colonies to search for marked birds, are needed 
to establish relationships between colonies. Marking studies should 
be coordinated to ensure that no duplication results. It is difficult to 
determine population trends in an understudied region such as the 
Indian Ocean, especially given that birds tend to move about within 
the o verall breeding ran ge. Research into indi   vidual populations 
is therefore necessary, especially given that this species may well 
be declining because of the co  llection of e ggs for food on   many 
islands (e.g. Milon 1950, Ridley & Percy 1966, Cooper et al. 1984, 
Urban et al. 1986, F. Hawkins pers. comm.).
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