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Abstract.—Six counties in southeast Florida were surveyed for nesting Least Terns
(Sterna antillarum) in 1995. Previously documented sites were reexamined and loca-
tions of new sites were obtained from other wildlife agencies and organizations or by field
observations by the authors. Of 46 sites surveyed, 29 were active and contained a mini-
mum estimate of 1,437 breeding pairs. Ninety-three percent of the colonies were on
gravel-and-tar roofs and 7% were on natural ground-nesting habitat. Seventeen (65%)
previously documented sites were no longer active; however, 20 new sites were found.
Construction, human disturbance and roof repairs were suspected causes of abandon-
ment for some of these colonies. Our findings suggest that the Least Tern population in
southeast Florida has increased since last surveyed. However, increasing use of plastic
polymer roofs unsuitable for nesting and continuing loss of suitable ground-nesting hab-
itat due to beach front development and human recreation are clear threats to the popu-
lation. Surveys should be conducted more frequently in order to monitor population
trends effectively.

Historically, in Florida and throughout their breeding range, Least
Terns (Sterna antillarum) nested on open, mainland or barrier island
beaches covered with a coarse substrate of sand, shells or small stones
(Clapp et al. 1983, Spendelow and Patton 1988). Unfortunately, the in-
crease in beach front development and human recreational activity in
Florida has reduced suitable ground-nesting habitat for terns. More
than 75 percent of Florida’s human population now lives in a coastal
county. Additionally, the state receives about 39 million visitors each
year (Duda 1987). The infrastructure built to accommodate both resi-
dents and tourists often conflicts with Least Tern breeding habitat.
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Terns will readily abandon sites which fail due to habitat loss and hu-
man disturbance (Burger 1984). Perhaps as a result, Least Terns have
adapted to nesting on artificial/man-made substrates such as dredge-
material islands and gravel-and-tar roofs (Downing 1973, Fisk 1978,
Hovis and Robson 1989, Gore and Kinnison 1993). These factors con-
tributed to the listing of the Least Tern as a threatened species in Flor-
ida in 1975 and have spurred recent surveys of nesting colonies.
Surveys have been conducted in the Panhandle area (Gore 1991), cen-
tral Florida (J. Hovis unpubl. data), and the Florida Keys (Kushlan
and White 1985, Hovis and Robson 1989). In 1987, 37 colonies contain-
ing =689 breeding pairs were located from Key Largo to Key West (Ho-
vis and Robson 1989). In northwest Florida (Gore 1991), 42 colonies
containing ca. 2364 nests were found in 1990, and 51 colonies contain-
ing ca. 1660 nests were found in 1993 in northeast Florida (J. Hovis un-
publ. data), but comparatively few data have been collected on Least
Tern colonies in southeast Florida. Downing (1973) and Fisk (1978) in-
cluded southeast Florida in their surveys but their lists of colonies
were not comprehensive, and we know of no recent surveys in this
area. The objectives of this survey were to (1) visit historical and new
nesting colonies of Least Terns in southeast Florida, (2) determine col-
ony status, substrate type and number of breeding pairs, and (3) assess
possible causes of colony abandonment.

STUDY AREA AND METHODS

The study area encompassed the coast from Indian River County through Dade
County. In general, areas west of the coastal ridge were not surveyed. All coastal sites
where terns were known to have bred in previous years were visited. The majority of the
sites surveyed were gravel-and-tar roofs on commercial buildings, condominiums, and
schools. Ground-nesting colonies were located on dredge-material sites, coral rock is-
lands, and beaches.

An initial list of sites was compiled from the Florida Game and Fresh Water Fish
Commission’s (Commission) statewide Wildlife Occurrence Database (Runde and Rey-
nolds 1990). This database contains information on Least Tern nesting sites documented
between 1981 and 1992 by Commission biologists, other wildlife and conservation agen-
cies, and the general public. New or previously undocumented sites were added to this
list by contacting federal, state, and county biologists in the study area. Local chapters of
the Audubon Society as well as the authors’ own field observations also contributed to
the list of sites. Locations obtained from the Commission database were considered as
previously documented, whereas all others were considered new. New locations are not
necessarily recently colonized sites, just sites new to the database. Due to time limita-
tions, potential ground and roof sites were not surveyed.

Fieldwork was conducted from 15 May to 26 June 1995. To minimize the possibility of
double-counting colonies that might have failed and moved, counties were generally sur-
veyed from north to south with field work lasting less than two weeks in each county.
Sites were visited only once. Surveys were conducted in the morning or late afternoon to
minimize heat stress to eggs and chicks in case adults were flushed. On roof sites, access
was requested from the management or owner of the building; if access was refused the
site was observed from an adjacent roof with spotting scopes. Nesting activity was ob-
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served from the edge of the colony with binoculars to minimize disturbance. Each loca-
tion was then recorded as an active or inactive nesting site. Active sites were those which
contained terns in incubating posture and/or eggs or flightless young. Breeding pairs
were estimated by counting adult terns in incubating posture (i.e., one incubating tern
equals one breeding pair). In instances where adults flushed, we delayed counts until
birds returned to incubating posture. If Least Terns were not present on the survey date,
the site was recorded as inactive. Land or building managers were then questioned on
the history of the site to determine possible causes for abandonment.

Latitude and longitude of new sites were determined with either a portable Geo-
graphic Positioning System (GPS) receiver or a computer mapping program (Atlas Pro,
Strategic Mapping, Inc. 1992). Coordinates of previously documented nesting sites were
taken directly from the Wildlife Occurrence Database.

RESULTS

New locations obtained from the above sources which were vacant
on the survey date were discarded. Only those locations (n=46) which
contained Least Terns, or had a history of occupation, were used in our
analysis (Appendix 1). An estimate of 21,437 breeding pairs was re-
corded in 29 active colonies (Figure 1). Ninety-three percent (n=27) of
these colonies were located on roofs and only 7% were on natural
ground-nesting substrate (beach or coral rock). Twenty-six (57%) of the
sites used in the analysis were previously documented; of these, seven-
teen (65%) were inactive (Figure 1) and presumed abandoned. In con-
trast, 20 new active sites were recorded. It is unlikely that inactive
sites were colonized later on, at least for this year, since the earliest
survey date was in mid-May and terns usually arrive at their nesting
sites by early to mid-April.

Reasons behind the apparent abandonment of these sites vary.
Robson and Zambrano (pers. obs.) noted that construction eliminated
tern nesting habitat at a previously documented colony in Broward
County. At Sebastian Inlet State Recreation Area in Indian River
County, a combination of encroaching vegetation and human traffic
probably discouraged nesting (E. Egensteiner pers. commun.). Also,
some abandoned sites were subjected to roof repair or air-conditioning
work around the time terns usually begin arriving.

DiscussioN

Gravel-and-tar roofs are not always a suitable alternative to natu-
ral ground-nesting habitat. Modern technology could soon make
gravel-and-tar roofs obsolete. As they age, it is becoming more common
for gravel-and-tar roofs to be replaced with a plastic polymer material
with no gravel cover that renders them unsuitable for nesting (Gore
and Kinnison 1993). None of the abandoned sites in this survey had
undergone re-roofing; however, some building owners who consider
Least Terns a nuisance reported they are contemplating changing to
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Figure 1. Distribution of least tern nesting colonies in southeast Florida, 15
May - 26 June 1995.

plastic roofs. While the number of available gravel roofs and the rate at
which they are being converted is not known, the enormous shift from
ground colonies to roofs in southeast Florida leads to concerns regard-
ing the availability of nesting habitat in the future. When Downing
(1973) first surveyed the area, all Least Tern colonies found were on
ground dredge-material sites. Fisk (1978) later reported 21% of the col-
onies on the entire Florida Atlantic coast were on roofs. Eighteen years
later, we find the majority (93%) of the colonies in coastal southeast
Florida are on roofs. By comparison, 14 of 37 colonies (38%) in the Flor-
ida Keys (Hovis and Robson 1989), 24 of 42 colonies (57%) in northwest
Florida (Gore 1991), and 38 of 51 colonies (75%) in northeast Florida (J.
Hovis unpubl. data) were on roofs.

Despite this shift in occupied nesting habitat, the number of breed-
ing pairs seems to be increasing. Downing (1973) reported 195 breed-
ing pairs in southeast Florida, which is only 14% of the number found
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in this study. Apparent increases in Least Tern numbers have also been
reported in northwest Florida (Gore 1991) and the Keys (Hovis and
Robson 1989). However, given the large gap in time between studies
and the lack of recent surveys throughout Florida, we concur with Gore
(1991) that population trends can only be determined through more
frequent and intensive surveys.
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