
JOURNAL OF FIELD ORNITHOLOGY 
Formerly BIRD-BANDING 

A Journal of Ornithological Investigation 

VOL. 55, No. 1 WINTER 1984 PAGES 1--142 

J. Field Ornithol., 55(1):1-17 

MIGRATION AND WINTER QUARTERS OF NORTH 
AMERICAN ROSEATE TERNS AS SHOWN BY 

BANDING RECOVERIES 

BY IAN C. T. NISBET 

This paper presents an analysis of recoveries and returns of Roseate 
Terns (Sterna dougallii) banded in northeastern North America and the 
Caribbean, and uses them to describe migration patterns and winter 
quarters of these populations. Data are also presented on seasonal oc- 
currence, age at first breeding, and longevity. Hamilton (1981) sum- 
marized recoveries of Roseate Terns banded since 1966 at Great Gull 

Island, New York, and reported a concentration of recoveries in eastern 
Guyana. This paper places these findings in a wider perspective by 
pooling Hamilton's records with those from other sites in northeastern 
North America, including data on Roseate Terns banded prior to 1966. 
The data are also compared with results of Roseate Tern banding in 
Europe (Langham 1971, Mead 1978, Dunn and Mead 1982). 

Roseate Terns breed in 2 discrete areas in the Western Hemisphere: 
along the Atlantic coast from Long Island to Nova Scotia, and around 
the Caribbean chain from the Florida Keys and the Bahamas to the 
Netherlands Lesser Antilles (Bent 1921, Bond 1956, Nisbet 1980). Ro- 
seate Terns from both areas winter in northern South America, but live 
birds have rarely been encountered there by ornithologists (Murphy 
1936, Snyder 1966, Spaans 1978). Although banding recoveries are 
subject to bias, they provide the only useful information about the winter 
quarters of this species. Field observations are used in this paper pri- 
marily to help define the migration patterns and seasonal status of the 
populations. 

This paper is based on 1185 recoveries and returns of Roseate Terns 
reported to the Bird Banding Laboratory through August 1979. For all 
recoveries and returns that were unusual in location or time, I checked 
the original recovery reports in the Bird Banding Laboratory. By this 
means I identified and corrected several erroneous recoveries that have 

appeared in earlier tabulations (Davis 1979, Nisbet 1980, 1981). The 
remaining recoveries are consistent with the information reported by 
the banders and finders and are included in this paper, but errors in 
this information are possible. Except for birds retrapped at breeding 
colonies, very few recoveries have been verified by ornithologists. Un- 
usual records that have not been verified are pointed out in the text. 
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MIGRATION AND WINTER QUARTERS OF THE 
NORTHEASTERN POPULATION 

Breeding distribution and phenology.--Roseate Terns have a limited 
breeding distribution in northeastern North America, extending along 
the Atlantic coast from New Jersey to Nova Scotia; most nest between 
central Long Island, New York, and Cape Cod, Massachusetts (Bent 
1921, Nisbet 1980). They arrive in the breeding area in early May 
(exceptionally as early as 26 April) and lay eggs between 25 May and 
15 July (extremes 12 May and 25 July). After breeding, they disperse 
throughout the breeding area and depart southwards in late August 
and early September; only stragglers remain into October and early 
November (Bailey 1955, 1968, Griscom and Snyder 1955, Hill 1965, 
Palmer 1949, Bull 1974, Nisbet 1980, 1981). 

Compilation of banding recoveries.--Through December 1978, about 
104,000 Roseate Terns had been banded in northeastern North Amer- 
ica, and 1182 had been recovered through August 1979 (Table 1). Of 
these recoveries, 139 were of birds banded as chicks and reported in 
the year of banding (for dates see Table 2), either at the place of banding 
or within the same 10' x 10' block. Most probably died before or soon 
after fledging and these recoveries are not discussed further here. The 
remaining 1043 recoveries are divided into 4 groups for analysis: (1) 
123 birds banded as chicks or as breeding adults were recovered between 
New Jersey and New Brunswick during post-breeding dispersal between 
13 July and 15 October in the year of banding (Table 2). (2) Another 
357 birds have been reported in the Caribbean or in the winter quarters 
in northern South America (Tables 3, 4; Fig. 1). (3) Twenty birds banded 
as chicks were recovered either at sea (Table 5) or at localities outside 
the normal breeding, migration or wintering areas (Table 6). These 
appear to include birds recovered on migration, birds summering out- 
side the normal breeding area, and perhaps vagrants. They may also 
include some errors in reporting or processing, since none of these 
records has been verified individually. (4) 543 birds banded as chicks or 
as breeding adults were recovered in the breeding area in years sub- 
sequent to the year of banding (Table 7). Most of these records reflect 
return of birds to breed and/or dispersion between breeding colonies. 

Post-breeding dispersal.--Recoveries between mid-July and mid-Sep- 
tember (123) indicate a general dispersal of juveniles and adults through- 
out the breeding area and into neighboring states and provinces (New 
Jersey, western Long Island, Rhode Island, New Hampshire, New Bruns- 
wick). The earliest recovery outside the state of banding is 29 July, but 
I have seen color-banded juveniles from Great Gull Island, N.Y., in the 
company of their parents in eastern Massachusetts as early as 19 July. 
At this period concentrations of up to 5000 Roseate Terns have been 
reported near good feeding areas, such as Moriches Inlet, Shinnecock 
Inlet, and Montauk Point on Long Island, and Nantucket, Monomoy, 
Nauset, and Provincetown, Massachusetts (Bailey 1955, 1968, Griscom 
and Snyder 1955, Hill 1965, P. Buckley and B. Nikula, pers. comm.). 
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TABLE 1. 

Banding Recoveries of Roseate Terns [ 3 

Numbers of Roseate Terns banded in northeastern North America and re- 

covered through August, 1979. 

No. banded 
State or 

province 1922- 1958- 
of banding 1957 1978 Total 

No. recovered 

In state Else- In 

of where winter- In 

band-in north- ing other 
ing east a area b areas' Total 

Nova Scotia -- 96 96 ..... 
Maine -- 395 395 2 1 1 -- 4 

Massachusetts 86,469 d 3,885 90,354 561 34 199 11 805 
Connecticut 1,060 d 405 1,465 -- 3 4 1 8 
New York 50 d 11,376 11,426 180 24 153 8 365 

Total 87,579 a 16,157 103,736 743 62 357 20 1182 

• Between New Jersey and New Brunswick. 
b In West Indies or northern South America. 
c See Tables 5 and 6. 

d These totals have been compiled from the MS notebooks of O. L. Austin, Sr., and 
records of other banders in the files of the Bird Banding Laboratory. Austin and C. B. 
Floyd banded 3202 adult Roseate Terns and 74,954 chicks in Massachusetts between 1922 
and 1957; I have traced records of 30 adults and 9443 chicks banded by other banders. 
Although I may have missed records of a few banded birds, this compilation includes the 
data of all banders whose birds were recovered. 

Although most recoveries have been in the state of banding throughout 
the autumn (Table 2), some indicate dispersal up to 300 km along the 
coast, e.g., from eastern Connecticut and eastern Long Island to eastern 
Massachusetts and vice versa. The longest recorded movements at this 
season are from Maine to Rhode Island (390 km SSW), and from Mas- 
sachusetts to southern Long Island (410 km WSW), New Jersey (570 
km WSW), New Brunswick (750 km NE), and Newfoundland (1430 km 
ENE; Table 6). None of these longer distance recoveries has been ver- 
ified individually. 

Autumn migration.--The frequency of recoveries in the breeding area 
drops off sharply after 15 September and only 5 or 6 recoveries have 
been reported in October, the latest being on 15 October. (It is possible 
that some of these were of birds which had died earlier.) Sight records 
also indicate that most Roseate Terns leave New York and New England 
waters by mid-September, and that only stragglers are left after 1 Oc- 
tober (Bailey 1955, 1968, Griscom and Snyder 1955, Hill 1965, Bull 
1974, R. Forster and B. Nikula, pets. comm.). 

Few Roseate Terns have been recovered during autumn migration. 
Ten birds have been reported at sea, including 4 in September in the 
North Atlantic Ocean south and southwest of Bermuda (Table 5). Ro- 
seate Terns have not been reported on autumn migration at Bermuda 
(Wingate 1973), and are rare migrants on the U.S. coast south of New 
Jersey (Stone 1937, Stewart and Robbins 1958, Murray 1952, Pearson 
et al. 1942, Mack 1969, Soots and Parnell 1975, Sprunt and Chamberlain 
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T^Bt.•J 3. Distribution of 357 recoveries of northeastern Roseate Terns in the West 
Indies and South America. 

Number recovered 

Area and country of 1927- 1937- 1947- 1957- 1967- 1977- 
recovery 1936 1946 1956 1966 1976 1979 Total 

Greater Antilles (51 recoveries) 
Cuba -- 3 1 1 -- -- 5 

Jamaica .... I -- 1 
Haiti -- -- 2 -- -- -- 2 

Dominican Republic 2 3 5 1 3 -- 14 
Puerto Rico 12 7 7 2 1 -- 29 

Lesser Antilles (12 recoveries) 
St. Kitts -- -- I -- -- -- 1 

Dominica 1 -- -- -- 1 -- 2 

Martinique -- -- 3 1 -- -- 4 
Barbados -- -- 1 -- -- 1 2 

Unspecified-' -- 1 1 -- 1 -- 3 

South America (294 recoveries) 
Colombia I I -- 1 4 1 8 
Venezuela I 3 -- -- 1 -- 5 
Trinidad 4 5 5 1 3 -- 18 

Guyana b 1 6 20 4 193 23 247 
French Guiana ..... 1 1 

Brazil -- 3 4 1 5 2 15 

• May include birds from Trinidad. 
b Several of these records were from the Corentyne River on the boundary between 

Guyana and Suriname, but the recoveries from Suriname included in previous tabulations 
(Davis 1979, Nisbet 1980) proved to be erroneous. 

1949, Burleigh 1958, Sprunt 1954). However, R. van Halewijn (pers. 
comm.) made 16 sightings of up to 30 birds at sea in the eastern and 
southeastern Caribbean between 7 September and 24 October 1970- 
1972. These data suggest that most Roseate Terns migrate south across 
the western part of the North Atlantic Ocean and the eastern Caribbean 
Sea. During September and October single Roseate Terns have been 
recovered in Florida, western Cuba, and Nicaragua (Table 6); these 
records are at the western fringe of the migration route (see Fig. 1) and 
may represent stragglers or vagrants. 

Table 4 summarizes the temporal distribution of recoveries in the 
West Indies and South America. Juvenile Roseate Terns begin to arrive 
in the West Indies in late August (18 and 30 August, Dominican Re- 
public; 27 August, Puerto Rico). Most records of juveniles and adults 
in the West Indies have been in September and October, with stragglers 
thereafter (adult, 9 November, Barbados;juvenile, 17 November, Dom- 
inica; 3-year-old, 29 November, Puerto Rico). In northern South Amer- 
ica and in Trinidad, most records of adults and juveniles have been after 
1 October, but there are 2 August records (adults, 27 and 30 August, 
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F•CURE 1. Locations of recoveries of Roseate Terns banded in northeastern North Amer- 
ica. The stippled area denotes the breeding range. Stars: recoveries at sea (Table 5). 
Open arrows: recoveries in autumn (18 August-17 November) outside breeding or 
wintering areas. Solid arrows: recoveries in the wintering range (South America and 
Trinidad), including recoveries in the first autumn and subsequent summers, and 
winter recoveries in the West Indies. Black-and-white arrows: recoveries in the first 
or second summer outside the breeding and wintering ranges. A few recoveries 
without precise co-ordinates are omitted. 
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both in Guyana) and 15 September records (7 juveniles and 8 adults, 
mostly in Guyana). By the first week in October recoveries indicate that 
Roseate Terns are distributed along the north coast of South America 
west to Colombia, although there are no records in Brazil prior to 
November. 

Summer records.--There is little evidence of northward migration in 
the first summer (second calendar year of life). A bird banded as a chick 
in New York was reported in the Dominican Republic the following 
April, and a bird banded as a chick in Massachusetts was reported in 
Martinique in August of the following year. Another bird banded as a 
chick in Massachusetts was reported dead in Georgia in September of 
the next year, but this bird may have died in the year of banding (see 
footnote to Table 6). None of these records has been verified specifically. 
Another bird banded in Massachusetts as a chick was found dead at the 

same place a year later, but this bird may have died in the year of 
banding. I have found no published records of Roseate Terns in first- 
year plumage ("portlandica" phase) in the breeding area, and I am aware 
of only 2 or 3 unpublished (but uncertain) sight records. At least 14 
Roseate Terns have been recovered in South America or Trinidad in 

their first summers (Table 4) and another was recovered at sea off 
Suriname (Table 5). It appears that most spend their first summers in 
the winter quarters. Hamilton (1981) reported few recoveries of birds 
from Great Gull Island in Guyana in their second year of life, but the 
full data set shows no shortfall at this period (Table 4). 

In their second summers (third calendar year of life), only 7 banded 
Roseate Terns have been reported in South America (Table 4). Two 
have been reported in the West Indies (19June, Puerto Rico; 17 August, 
Dominican Republic) and 3 in non-breeding areas (2 July, Maryland; 15 
July, New Jersey; 28 July, Newfoundland; see Table 6). In addition, 13 
2-year-old Roseate Terns have been recovered in the breeding area, but 
only 6 of these were at breeding colonies and only 5 of these are known 
to have been breeding (Donaldson 1971; H. Hays pers. comm.). Thus 
it appears that some Roseate Terns migrate north in their second sum- 
mers, but that not all of them reach the breeding colonies and few 
attempt to breed. 

In their third summers, at least 66 banded Roseate Terns have been 
reported in the breeding areas, including many that were breeding when 
retrapped (Austin, MS notebooks; Harlow 1971). At this season, 4 birds 
have been reported in the winter quarters (18 May and 2 June, Brazil; 
2 birds on 6 June, Guyana), but the recbrds from Guyana are question- 
able (see below) and the records from Brazil have not been verified. It 
appears that many, if not most, Roseate Terns migrate north to the 
breeding area in their third year of life and that many breed. 

In subsequent summers (after the third year of life) almost all the 
recoveries of Roseate Terns have been in the breeding area. Most of 
these records have been of birds retrapped on nests in New York or 
Massachusetts. Two older birds were reported in Guyana in June and 
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July 1977, but these and other recoveries in June-September 1977 are 
questionable because the recoveries were not reported until October 
and the dates were supplied later. Some older birds have been reported 
in Guyana in late August and September in other years, but these prob- 
ably represented normal autumn migration (see above). 

Spring migration.--Few recoveries indicate the timing or routes of 
spring migration. In addition to the May and June records in South 
America mentioned above, several birds have been recovered there in 
April, including individuals in their third and fourth springs (24 and 26 
April, Guyana). No spring recoveries have been reported from the West 
Indies, but a 7-year-old bird was recovered in North Carolina on 30 
April (Table 6). Seven sight records have been reported in South and 
North Carolina between 29 March and 23 May, mostly between 16 April 
and 14 May (Mack 1969, Soots and Parnell 1975). Since Roseate Terns 
usually start to arrive in their breeding areas in the first week of May, 
these data suggest that spring migration takes place rapidly in late April 
and early May. 

Winter quarters.--The main winter quarters of Roseate Terns are 
along the northern coasts of South America, extending in the west from 
the Pacific coast of Colombia at 2ø40'N (2 records from Isla Gorgona, 
one verified by color-banding: Hays 1971) to eastern Brazil. Fifteen 
birds have been recovered south of the Equator in Brazil, extending to 
12ø50'S at Salvador. Most South American recoveries have been from 

Guyana (Table 3), but this reflects local trapping and reporting behavior 
(see below). Except in Trinidad, which is part of the main wintering 
area (with 10-12 winter records), there is little evidence to indicate that 
northeastern Roseate Terns winter in the West Indies. The only records 
later than mid-November have been of single birds in Puerto Rico (29 
November), Jamaica (letter dated 20 December), and Puerto Rico (20 
February). It is not clear that any of these records was of a freshly-dead 
bird. 

Recovery data provide limited information about the micro-distri- 
bution of Roseate Terns within the wintering area. In Guyana, most 
recoveries have been from a limited area along the northeast coast. P. 
Trull (pers. comm.), who visited this area in October 1980 and February 
1982, reports that Roseate Terns are caught at night while roosting on 
offshore mudbanks. Trull did not observe Roseate Terns by day, despite 
an extensive search along the coasts of eastern Guyana and western 
Suriname. This suggests that they feed offshore and come to land pri- 
marily at night. Limited support for this is provided by one recovery 
on a ship 130 km off Suriname (Table 5), another recovery on a ship 
an unspecified distance off the coast of Colombia, and a record of a 
flock at sea off the coast of Brazil (Murphy 1936). However, several 
records in Guyana, Colombia, and Brazil have been of birds found dead 
or dying along the shore. 

Change in recovery pattern.--The most striking feature of Table 3 is 
the marked change in the distribution of recoveries since 1966. Prior 
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to 1967, 60% (70/116) of the recoveries were in the West Indies (in- 
cluding Trinidad). Since 1966, 95% (230/241) of the recoveries have 
been in South America, of which 90% (216/241) were in Guyana. At 
the same time the recovery rate in the winter quarters has increased 
markedly. Only 109 of the 87,579 birds (.12%) banded in the period 
1922-1957 were recovered in the West Indies or South America, where- 
as 248 of the 16,157 birds (1.53%) banded since 1958 have been 
recovered there. The difference was primarily due to an upsurge in 
recoveries from Guyana (217/16,157 versus 30/87,579; P < .0001, 
x2-test), but there were also significant increases in the frequency of 
recoveries from Colombia (6/16,157 versus 2/87,579; P < .001) and 
Brazil (8/16,157 versus 7/87,579; P < .01). There was a non-signifi- 
cant decrease in the frequency of recoveries from Puerto Rico (2/16,157 
versus 27/87,579; P =. 10, Fisher exact test), and a marginally signifi- 
cant increase in areas other than Guyana, Colombia, Brazil and Puerto 
Rico (15/16,157 versus 43/87,579; P = .05). The increase in the fre- 
quency of recoveries from Guyana appears to have started abruptly in 
the autumn of 1968: only 1 of 3336 birds banded between 1960 and 
1967 was recovered in Guyana prior to October 1968. 

A simultaneous change has taken place in the proportion of adults 
among the birds recovered in this area. Prior to 1957, most (25/27) of 
the Roseate Terns recovered in Guyana were in their first year of life, 
and none was older than 3 years old. Since 1957, however, almost half 
(101/220) of the birds recovered there have been over one year old, 
and 31% (68/220) have been over 3 years old. 

It is not known whether these changes in recovery pattern reflect 
changes in numbers recovered, changes in reporting, or both. In Puerto 
Rico, most birds were reported as shot, and it is possible that the decrease. 
in recoveries reflects a decline in seabird hunting. Most recoveries in 
Guyana since 1968 have been from a small area on the northeast coast 
and were reported by a single individual, Balram Pertab, who has trapped 
these and other terns intensively for sale in the local market since 1968 
(Hamilton 1981). According to P. Trull, Pertab stopped reporting bands 
systematically after about 1977, and claims to have stopped intensive 
trapping in 1981. According to files in the Bird Banding Laboratory, 
another trapper in the same village reported 6 banded Roseate Terns 
in 1953-1955. It is not known whether other individuals trap terns in 
this area and do not report the bands, but Trull found no evidence of 
intensive trapping in other coastal villages in 1980 or 1982. 

Ages of birds recovered breeding.--Table 7 summarizes the intervals 
between banding of Roseate Terns in northeastern North America and 
their return or recovery at breeding colonies in subsequent years. Few 
birds are known to have survived beyond the age of 11 yr, but the data 
on longevity are biased because of the lack of systematic trapping at any 
colony for longer than 10-15 yr (Austin MS), and the likelihood of band 
loss starting after about 6 yr (Nisbet and Hatch 1983). 

Data on birds banded as chicks also provide some useful information 
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TABLE 7. 

Banding Recoveries of Roseate Terns [ 13 

Intervals between banding of Roseate Terns in northeastern North America 
and their return or recovery at breeding colonies. 

Interval (yr) 
between banding 

andreturn • 1 2 3 4 5 6 7 8 9 10 11 12 

Banded as adults 89 67 51 35 21 12 7 5 1 1 
Banded as chicks -- 6 53 56 42 20 11 8 4 1 2 1 b 

• Most of these records were of birds retrapped on nests, but a few birds found dead at 
breeding colonies in the breeding season are included. Dates of banding and retrapping 
range from late May to early August; intervals are given to the nearest year. 

b A bird previously listed as retrapped at ages 13 and 14 (Nisbet 1981) is omitted from 
this table because of uncertainty about its specific identity. Another bird was recovered 
in Jamaica at age 14 years and 5 months, but this recovery could not be verified. 

about ages at first breeding (Table 7). A few birds have been retrapped 
breeding at age 2, and most appear to breed at age 3. However, the 
fact that more birds banded as chicks have been recovered at age 4 than 
at age 3, despite intervening mortality, suggests that some do not breed 
until age 4. 

PHENOLOGY AND WINTER QUARTERS OF THE CARIBBEAN POPULATION 

The Caribbean population of Roseate Terns nests in scattered colo- 
nies from the Dry Tortugas, Florida, and the central Bahamas, through 
the Greater and Lesser Antilles to Tobago, Los Roques, and the Neth- 
erlands Lesser Antilles (Bond 1956, Nisbet 1980). They are present at 
the breeding colonies from about 18 April until early October, laying 
between 13 May (once 30 April) and mid-July (Bent 1921, U.S. Virgin 
Islands Bureau of Fish & Wildlife 1976-1979, Robertson 1964, Nisbet 
1981). Roseate Terns are reportedly absent in winter even from the 
southernmost breeding locations, such as Tobago (Bond 1970) and the 
Netherlands Lesser Antilles (Voous 1955), although they winter along 
the coast of Venezuela (Fig. 1) and in Trinidad (Belcher and Smooker 
1934, Herklots 1961, Fig. 1). 

Through 1978, 610 Roseate Terns had been banded at colonies in 
the Caribbean, mostly in the U.S. Virgin Islands. Three birds banded 
as chicks in the U.S. Virgin Islands in 1977 have been recovered: 2 in 
Guyana in September or October 1977, and the third in Puerto Rico 
in February 1978. The last date appears questionable in view of data 
on seasonal distribution summarized above. 

DISCUSSION 

North American Roseate Terns winter largely or exclusively along 
the north coast of South America (Fig. 1), from western Colombia at 
about 3øN to eastern Brazil at about 13øS. The wintering range is more 
extensive than the breeding range, but is restricted to a narrow latitu- 
dinal zone between 1 IøN and 13øS. There have been few, if any, reliable 
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winter records from Caribbean islands (other than Trinidad); even birds 
breeding on islands less than 100 km from the South American mainland 
appear to migrate south for the winter. This narrow latitudinal range 
contrasts with that of other terns for which recovery data are available, 
such as Common Terns (Ster•a hitundo), which winter between 30øN 
and 25øS (Austin 1953, Haymes and Blokpoel 1978), or Royal Terns 
(Sterna maxima), which winter between 29øN and 14øS (Van Velzen 1968, 
Van Velzen and Benedict 1973). 

In contrast to other terns (cf. Spaans 1978), Roseate Terns are rarely 
encountered along the shore in the winter quarters. Fragmentary rec- 
ords, summarized in the text, suggest that they may feed some distance 
offshore and come to land to roost. This would accord with observations 

in wintering areas in other parts of the world. In West Africa, Dunn 
(1981) saw only one Roseate Tern along the shore by day, but reported 
nocturnal roosts on a breakwater and on salt pans. In East Africa, win- 
tering birds have been reported feeding in association with predatory 
fish 6-10 km out to sea (Britton and Brown 1974). In northwestern 
Australia, large numbers of Roseate Terns have been reported at sea 
and on offshore islands and reefs in winter and spring (Serventy 1952, 
Abbott 1979). 

In September and early October, Roseate Terns from northeastern 
North America appear to migrate directly across the North Atlantic 
Ocean from their breeding grounds to the West Indies. At least 4 birds 
have been recovered on ships at this time (Table 5), but only stragglers 
have been found along the coast south of New Jersey. 

A significant finding in this study is the change in the pattern of winter 
recoveries, associated with intensive trapping of Roseate Terns for food 
in a limited area in eastern Guyana. Between 1968 and 1977, about 
1.2% (118/10,037) of the Roseate Terns banded as chicks or juveniles 
in the northeast were recovered in their first year of life in this area. 
The number of banded adults at risk during this period was about 3800 
(2317 banded as adults between 1965 and 1977, plus about 15% of the 
9872 chicks banded between 1965 and 1975). Of these, 68 (1.8%) were 
recovered as adults in Guyana between 1968 and 1977. Thus, Pertab 
and other trappers in eastern Guyana appear to have trapped about 1% 
of the juveniles and 2% of the adults banded at this period. Taken alone, 
this is insufficient to account for the decline of 30-40% in the breeding 
population during this period (Nisbet 1980). However, these figures 
demonstrate the impact that one individual trapper can have on a limited 
population, and hence indicate its vulnerability to systematic trapping 
in more than a few locations. 

Data on European Roseate Terns show remarkably close parallels to 
those described in this paper. Roseate Terns banded in Great Britain 
have been recovered in winter in a narrow zone between 0 ø and 10øN 

in West Africa (Langham 1971). Birds banded as chicks disperse through 
the breeding area in July-September, migrate rapidly south in Septem- 
ber, spend the first summer in the winter quarters, partially migrate 



Vol. •, No. I Banding Recoveries of Roseate Terns [ 15 

north at the age of 2, and migrate north to breed at the age of 3 or 4 
(Langham 1971). In West Africa, Roseate Terns are rarely seen from 
shore by day, but come to land to roost (Dunn 1981). Most recent 
recoveries have been from Ghana, where up to 2.5% of banded birds 
have been recovered in their first winters (Mead 1978). Intensive trap- 
ping on the coast of Ghana has been associated with a rapid population 
decline in north-western Europe (Dunn 1981, Dunn and Mead 1982). 
These results and those reported in this paper show that the Roseate 
Tern, with small regional populations and concentrated winter quarters, 
is very vulnerable to intensive trapping. 

SUMMARY 

This paper analyses 1182 returns and recoveries from 104,000 Ro- 
seate Terns banded in northeastern North America, 1922-1978. From 
mid-July to mid-September, adults and juveniles disperse throughout 
the nesting area and into neighboring states and provinces (New Jersey 
to New Brunswick). They migrate rapidly south from late August to 
early October, when a number have been recovered at sea and in the 
West Indies (Dominican Republic to Trinidad). The winter quarters 
extend along the north coast of South America from western Colombia 
to eastern Brazil and are more restricted in latitude (1 løN-13øS) than 
those of other North American terns. Roseate Terns are rarely seen 
from shore in winter and may feed offshore, roosting on offshore mud- 
banks. Most or all birds spend their first summer in the winter quarters. 
Many 2-year-olds migrate north and some breed. Most 3-year-olds mi- 
grate north and breed, but some do not breed until 4 years old. Roseate 
Terns have been recovered at ages of 12 and 14 years, but data on 
survival and longevity have not been collected systematically. 

Roseate Terns also breed around the Caribbean from the Florida 

Keys and Bahamas to the Netherlands Lesser Antilles. Most or all are 
migratory, and even birds breeding within 100 km of the mainland of 
South America migrate south for the winter. Two birds banded in the 
Virgin Islands have been recovered in their first autumn in Guyana. 

Since 1968 the pattern of recoveries has changed markedly. About 
1% of banded juveniles and 2% of banded adults have been recovered 
in a small area in eastern Guyana, mostly by one market trapper. Similar 
data have been reported for Roseate Terns banded in Europe and trapped 
in winter in Ghana. This localized species appears especially vulnerable 
to intensive local trapping in winter quarters. 
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