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Abstract.

We examined nest-site selection in Sooty Terns (Sterna fuscata) in two colonies

of the Culebra Archipelago, Puerto Rico, using an experimental design to manipulate vege-
tation density. In 1986 Sooty Terns did not nest in six experimentally cleared plots (0%
vegetation cover). In 1987 they did not use an additional cleared plot, but used the exper-
imental plots from 1986 which had revegetated (25%~75% vegetation cover). Compared
with random points, Sooty Terns selected nest sites with taller vegetation (with respect to
total vegetation height, and height to canopy), with more cover directly above the nest, and
that were farther from open areas. A worldwide comparison of habitat preferences and
predation across islands where Sooty Terns nest revealed that on most islands Sooty Terns
prefer to nest in open areas even when vegetation is available. The preference for nesting
under vegetation at Culebra seems to be related to the degree of predation, and the presence
of predator species which prey upon eggs, young, and adult Sooty Terns.

Key words: Habitat preference; nest-site selection; vegetation density; nest concealment;
Sooty Tern; Sterna fuscata; Culebra; vegetation manipulation; predation.

INTRODUCTION

The choice of a nest site is of prime importance
to breeding birds because it directly affects the
survival of offspring, and must therefore be un-
der strong selective pressure (Hilden 1965, Smith
1974, Buckley and Buckley 1980, Burger 1987).
Individuals placing nests in optimal microhab-
itats are more successful in fledging young than
individuals choosing less suitable locations
(Gochfeld 1978, Yahner 1983). Thus, birds that
prefer habitats in which adverse factors are min-
imal, such as predation or inclement weather
conditions, are selected for (Gibo et al. 1974,
Bekoff et al. 1987).

Many marine birds regularly nest in large col-
onies on offshore islands which are free from
terrestrial predators, but that offer little or no
vegetation cover (Carter et al. 1984). In many
inaccessible islands, the nesting birds are ex-
posed to aerial predators which may cause vary-
ing degrees of damage to the breeding colony
(Kruuk 1964, Lack 1968, Burger and Gochfeld
1981, Jehl and Mahoney 1987).

Vegetation may be important to some seabirds
because it provides protection from predators
and extreme weather conditions (Wray and
Whitmore 1979, Burger and Gochfeld 1986).

! Received 6 January 1989. Final acceptance 27 April
1989.

Burger and Gochfeld (1981) showed that Kelp
Gulls (Larus dominicanus) do not nest randomly
with respect to the available habitat, but prefer
to nest in flat, stable areas with some cover (rocks
or vegetation). Nesting adults generally avoided
heavily vegetated areas, areas devoid of vege-
tation, and areas with steep slopes; their habitat
choices seemed to be related to predation and
cannibalism pressure. Martin and Roper (1988)
found that for the Audubon’s Hermit Thrush
(Catharus guttatus auduboni), nest concealment
(vegetation density) was significantly greater at
low predation nests than at high predation nests.
They suggested that foliage density in the nest
patch may impede nest discovery by inhibiting
the transmission of chemical, auditory, or visual
cues to potential predators. Whereas the impor-
tance of habitat characteristics on nest-site se-
lection in birds has been investigated (Burger and
Gochfeld 1986, Martin and Roper 1988), the
preference for specific vegetation cover has not
been examined experimentally.

One way to determine the importance of hab-
itat characteristics to birds is to conduct exper-
iments where habitat features are manipulated,
and then monitor the responses of individuals
to the manipulation (Wiens 1985, Gochfeld and
Burger 1987). The Sooty Tern (Sterna fuscata)
is a widely studied seabird that nests in remote
islands usually on areas of exposed sand, coral
rubble, or rocks with little or no vegetation cover
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(Sprunt 1948, Chapin 1954, Ashmole 1963, Har-
rington 1974, Feare 1976). In areas where vege-
tation has subsequently grown, the terns seem to
avoid the vegetated parts and concentrate on the
exposed soil (Watson 1908, Chapin 1954, Feare
1976). In the Culebra Archipelago, however,
Sooty Terns nest under very dense vegetation
cover. The objectives of our study were: (1) to
describe qualitatively and quantitatively the nest
sites selected by Sooty Terns in the Culebra Ar-
chipelago, and compare them to the available
habitat, (2) to determine how single nest char-
acteristics and combinations of characteristics
play a role in the terns’ choices of nest sites, and
(3) to examine nest-site selection in Sooty Terns
using an experimental design to manipulate
vegetation density.

STUDY AREA AND METHODS

Culebra is a hilly island 37 km east of Puerto
Rico (18°19'N, 65°18'W) surrounded by 17 keys
(Kepler and Kepler 1977). In the Culebra Ar-
chipelago, Sooty Terns nest on four offshore keys
(Cayos Alcarraza, Molinos, Noroeste, and Yer-
ba), and at the northwesternmost tip of Culebra
Island itself (tip of Peninsula Flamenco). Two
sites were selected: Cayo Yerba and the north-
westernmost tip of Peninsula Flamenco. Cayo
Yerba (11.6 ha) is a small tilted plain 2.35 km
east of Culebra, and it is densely covered with
sedge (Cyperus planifolius; Kepler and Kepler
1977). The tip of Peninsula Flamenco is a finger
of land extending 305 m from the base of the
main peninsula. It is covered with a mixture of
plant species of which guinea grass (Panicum
maximum), buttonwood (Conocarpus erectus),
and sea grape (Coccoloba uvifera) are the main
components. These two study sites were selected
because (1) they were easily accessible, (2) larger
numbers of terns nested there than elsewhere in
Culebra, and (3) large areas of relatively homo-
geneous vegetation made them suitable for vege-
tation manipulation experiments.

Since open areas are scarce where Sooty Terns
nest on Culebra, an experiment was designed to
determine if the terns would prefer to nest in
experimentally cleared areas if they were made
available. In April 1986, before the arrival of the
Sooty Terns, three experimental (devoid of vege-
tation) and three control (undisturbed) 4-m x
4-m plots were set up in each study site in areas
approximately 32 m x 40 m. The plots were

monitored during the laying period in May and
June (4 weeks) for the presence of nesting Sooty
Terns. It was not possible to replicate the ex-
periments due to the lack of suitable, homoge-
neous sites for experimental manipulation of the
vegetation.

By 1987, the three experimental plots cleared
in 1986 on Cayo Yerba had revegetated. Before
the arrival of the terns, the vegetation in the three
experimental plots was randomly removed to
create plots with an estimated 25%, 50%, and
75% vegetation cover. An additional experimen-
tal plot and its control were added in which all
vegetation was removed. Thus, in 1937, data
were collected on nest-site characteristics from
four experimental (0%, 25%, 50%, and 75% vege-
tation cover) and four control (100% vegetation
cover) plots in Cayo Yerba. The plots in Pen-
insula Flamenco were not monitored in 1987
because of the great nest desertion and mortality
of terns on that area in 1986.

Nest-site characteristics were measured be-
tween the peak of the laying and hatching periods
in May and June 1987. The number of nests per
plot was recorded, and for each nest the vege-
tation height, height to the canopy, percent vege-
tation cover directly above, orientation of near-
est open path from nest, and distance to the
nearest open path were measured. The orienta-
tion of the nearest open path from the nest was
recorded with a Suunto MC-1 Mirror Compass.
Percent cover directly above the nest was esti-
mated visually from 1.5 m above each nest.

Twelve random points were located in each
experimental and control plot using randomly
selected x and y coordinates. The same habitat
characteristics that were recorded for nests were
recorded for the random points. By comparing
the habitat characteristics of Sooty Tern nests in
each experimental and control plot to random
points, it is possible to determine which char-
acteristics the terns prefer or avoid. If a char-
acteristic varies similarly for nests and random
points, then that characteristic is not preferred
at that site (Burger and Gochfeld 1986).

Kruskal-Wallis tests with significance levels of
P < 0.05 were used to determine significant dif-
ferences among means. Baschelet’s (1965) para-
metric two-sample test applying the F-statistic
was used to test for a difference in mean orien-
tation between nests and random points, and be-
tween experimental and control plots.
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TABLE 1. Placement of Sooty Tern nests in experi-
mental (E) and control (C) plots in two areas of Culebra
Archipelago.

May 1986 May 1987
% Vege- % Vege-
tation No. Nests tation No.
cover nests  at plot cover nests
Plot no.* in plot in plot edge in plot in plot
Flamenco Peninsula
01 (©) 100 4 0 — —
02 (OC) 100 6 0 - -
03 (O 100 1 0 - -
04 (E) 0 0 0 - -
05 (E) 0 0 4 - -
06 (E) 0 0 0 - -
Cayo Yerba

07 (C) 100 14 0 100 16
08 (O) 100 16 0 100 8
09 (C) 100 7 0 100 11
14 (C) - - - 100 5
10 (E) 0 0 0 25 26
11 (E) 0 0 0 75 19
12 (E) 0 0 0 50 13
13 (E) - - - 0 0

* Means and standard deviations for number of nests in control (C)
and experimental (E) plots at Cayo Yerba in 1987 are 11.65 + 4.04, and
20.97 * 5.22, respectively (x2 = 50.59, P < 0.0001).

RESULTS
NEST PLACEMENT

At the beginning and peak of the laying period
in 1986, Sooty Terns did not nest in the three
experimentally cleared plots on either study site,
but nested within the control plots, and in areas
adjacent to the experimental and control plots
(Table 1). At the end of the laying period, three
pairs of Sooty Terns nested 25-30 cm from the
edge and one pair nested at the edge of an ex-
perimental plot in Peninsula Flamenco. Three of
these nests had 100% vegetation cover directly
above, while one nest had no vegetation cover.
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No Sooty Terns nested in the experimental plots
or at a distance less than 30 cm from the edge
of the experimental plots in Cayo Yerba (Table
1).

In the 1987 breeding season Sooty Terns in
Cayo Yerba did not use the additional experi-
mental plot with 0% vegetation cover. However,
they used the other experimental plots from 1986
that had revegetated (Table 1). When comparing
the total number of nests in both experimental
and control plots (98 nests), more nests were
found in the experimental (63%) than in the con-
trol (37%) plots.

NEST-SITE SELECTION

Nests in experimental and control plots differed
significantly from random points in mean vege-
tation height, height to canopy, percent cover
directly above, and distance to open path (Table
2). Nests and random points did not differ sig-
nificantly in mean orientation to an open path.
Sooty Terns selected nest sites with taller vege-
tation (with respect to total vegetation height,
and height to canopy), with more cover over the
nest, and that were farther from open areas than
the random points.

Nests in experimental plots differed signifi-
cantly from those in control plots in mean vege-
tation height, height to the canopy, percent cover
directly above, distance to the nearest open path,
and mean orientation to an open path (Table 3).
Sooty Terns in control plots selected nest sites
with taller vegetation, with more cover directly
above the nest, and nest sites that were farther
from an open path than those in the experimental
plots. Although mean nest orientation to an open
path was significantly different, the terns chose
nest sites oriented south-southeast in both ex-

TABLE 2. Statistical differences between all nests and random points in experimental and control plots on

Cayo Yerba, Puerto Rico, in 1987.2

Characteristic Nests (n = 100) Random points (n = 84) x? P
Vegetation height (cm) 71.23 + 20.87 60.83 + 37.94 11.89 <0.05
Height to canopy (cm) 29.46 + 9.23 26.09 + 16.69 27.72 <0.0001
% Cover directly above 83.65 + 30.04 62.24 + 44.53 10.09 <0.05
Distance to open path (cm) 48.24 + 33.14 43.07 + 40.32 29.16 <0.0001
Orientation to open path® 148.7° £ 111.2° 111.3° £ 99.6° 3.84 ns

(n=95) (n=172)

= Given are means with standard deviations, and x? values for probability levels. o .
* Instead of x° test we used Baschelet’s (1965) parametric two-sample test for circular data, with significance level of P < 0.05, to test for a difference

in mean orientation to the nearest open path.
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TABLE 3. Statistical differences between habitat characteristics for nests in experimental and control plots on

Cayo Yerba, Puerto Rico, in 1987.2

Characteristic Experimental plots (2 = 60) Control plots (n = 34) x* P
Vegetation height (cm) 67.22 + 21.64 77.25 + 18.33 11.89 <0.001
Height to canopy (cm) 26.22 + 8.25 34.33 + 8.55 27.72 <0.0001
% Cover directly above 76.42 = 34.09 94.50 + 18.22 10.09 <0.001
Distance to open path (cm) 33.87 + 21.02 69.80 + 36.39 29.16 <0.0001
Orientation to open path® 153.5° = 104.7° 141.9° = 121.1° 4.67 <0.05

(n=56) (n=139)

» Given are means with standard deviations, and x* values for probability levels. . . .
© Instead of x? test, we used Baschelet’s (1965) parametric two-sample test for circular data to test for a difference in mean orientation to the nearest

open path,

perimental and control plots (S = 180°, SE =
1359).

Mean percent cover directly above was sig-
nificantly different between nests and random
points for both experimental and control plots
(Table 4). The Sooty Terns selected nest sites that
provided the greatest percent cover directly over
the nest. Mean vegetation height, and height to
the canopy were significantly different between
nests and random points for the experimental
plots. Nests and random points in experimental
plots did not differ significantly in mean distance
and orientation to the nearest open path (Table
4). In the control plots, nests and random points
differed significantly only in percent cover di-
rectly above, and distance to the nearest open
path (Table 4). Again, the terns selected nest sites
with more percent cover directly above the nest,
and that were farther from an open path than
expected by chance alone.

DISCUSSION

HABITAT PREFERENCE
Nest-site selection is a function of the charac-
teristics within the immediate vicinity of the nest
(e.g., concealment, overhead cover, orientation),
as well as characteristics of the habitat patch sur-
rounding the nest (Burger and Gochfeld 1988a,
Martin and Roper 1988). Birds select nest sites
within certain specific habitats, responding to a
complex pattern of stimuli rather than to simple
variables (McCrimmon 1978, Brennan et al.
1986, Burger and Gochfeld 1987a). The ability
of birds to identify characteristics of the nest site
that increase reproductive success would clearly
be adaptive (Heagy and Cooke 1979, Burger and
Gochfeld 1988b).

Sooty Terns throughout the tropics usually nest
on areas of bare ground with no vegetation cover
(Ashmole 1963). In the Dry Tortugas, Sooty Terns

ordinarily avoid areas with dense shrubbery or
heavy herbaceous ground cover (Robertson
1964). Brown (1976) found that on Manana Is-
land, Hawaii, high grasses excluded Sooty Terns
and Brown Noddies, Anous stolidus, from nest-
ing in the central crater and parts of the western
slope of the island in 1972. Sooty Terns nested
extensively in 1973 when, following a dry winter,
the grass was much shorter than in 1972.

The Sooty Tern colony in Bird Island, Sey-
chelles, became restricted to the northwest cor-
ner of the island when coconuts (Cocos nucifera
L.) were planted over most of the island (Feare
1976). In 1967 the area available for the Sooty
Terns was increased by clearing part of the co-
conut plantation, and the terns rapidly occupied
the open space.

In view of the differences between the nesting
habits of Sooty Terns at Culebra Archipelago
compared to other islands in the tropics (Burger
and Gochfeld 1986), we experimentally manip-
ulated the vegetation to examine nest placement
and nest-site selection on Culebra. Since on Cu-
lebra open areas are scarce, we expected that
Sooty Terns would nest in the experimentally
cleared areas. Such has been the case for Sooty
Tern colonies in the Dry Tortugas (Robertson,
pers. comm.), the Seychelles (Feare 1976), and
Jamaica (Haynes-Sutton, pers. comm.) where the
terns occupied open areas after the vegetation
had been removed. However, in this study Sooty
Terns did not nest in three experimentally cleared
areas (0% vegetation cover). Only at the end of
the laying period, and after some vegetation had
colonized part of the plots, did a few terns nest
at the edge of one experimental plot in the Fla-
menco colony. No terns nested near the edge of
the experimental plots in Cayo Yerba. This
avoidance of open areas suggests that Sooty Terns
on Culebra may derive an antipredator or ther-
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mal advantage by nesting under dense vegetation
cover.

PREDATION

Predation pressure may not be exerted equally
throughout an area but vary from habitat to hab-
itat (Martin 1987). Sooty Terns at Culebra may
prefer vegetation cover if they experience higher
predation rates than Sooty Terns elsewhere nest-
ing in the open. The type and intensity of pre-
dation on Sooty Terns varies among colonies
throughout the world. In most colonies studied,
Sooty Terns have very few predators (Table 5).
Some authors suggest that predation is negligible
because of the low number of individuals of the
predator species, or because only a few individ-
ual predators of a particular species prey upon
Sooty Terns (Serventy 1952, Chapin 1954, Rob-
ertson 1962, Harrington 1974, Kepler 1978).
However, they mention that unattended, ex-
posed eggs or chicks are easily preyed upon, and
once the chicks are able to move around they
seek shelter under rocks or vegetation.

Despite the availability of vegetation cover in
most of the colonies examined (Table 5), Sooty
Terns prefer nesting on bare ground. Three col-
onies have little or no vegetation (Sand, Ascen-
sion, and Sahul Shelf islands). However, in the
Culebra, La Orchila, Little Tobago, and Pelsaert
Island colonies, most Sooty Terns selected nest
sites under vegetation. In most colonies where
the terns nest in open areas, there are only four
or fewer predator species, and most only prey
upon eggs or very young tern chicks (except cats
in two colonies, and the isolated case of a Com-
mon Barn-Owl, Tyto alba, on Manana Island).

Three of those colonies where Sooty Terns se-
lect vegetated areas for nesting (Culebra, La Or-
chila, and Pelsaert islands) share four predator
types in common: a gull species, one or two rap-
tor species, cats, and humans (Table 5). The latter
three predator types not only take eggs and young,
but also adult terns. These predators can poten-
tially act as a selective force to eliminate terns
that nest in exposed areas. However, the hunting
success of avian predators can be reduced or
eliminated by the presence of vegetation cover
over the nest (Saliva, unpubl. data), therefore
only those terns nesting under protective vege-
tation would survive.

On Little Tobago, Sooty Tern nests were scat-
tered under tangled vegetation or in rock crevices
(Morris 1984). Like Culebra, Little Tobago does

TABLE 4. Statistical differences between experimental and control plots,comparing nests vs. random points on Cayo Yerba, Puerto Rico, in 1987.2

Control plots

Experimental plots

Nests

Nests
(n=139

Random points

(n =139)

Random points

(n=48)
76.77 + 30.93
35.10 £ 13.90
71.67 = 39.74
53.75 + 43.51

(n = 48)
44.90 + 37.86

Characteristic

ns
ns
<0.05

2.03
2.73
8.24

e
A
5\ o6
=6 —

=+

I+ H

5.76
8.18
6.30

17.08 = 14.29
52.81 = 47.40
32.40 + 34.07

1.64

25
34.09

+2

+ 8

=+
33.87 + 21.02

Vegetation height (cm)
Height to canopy (cm)
% Cover directly above

<0.05

5.72
120.3° = 101.4° 0.48

36. 39
121.1°

(n=139)

+ +H

0.79
2.83

97.8° + 97.00

153.5° = 104.7°

Distance to open path (cm)
Orientation to open path®

(n=143)

(n = 29)

(n = 56)
» Given are means with standard deviations, and x> values for probability levels.

® Instead of x* test, we used Baschelet’s (1965) parametric two-sample test for circular data, with significance level of P < 0.05, to test for a difference in mean orientation to the nearest open path.
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TABLE 5. Predator species and nesting habitats of Sooty Terns at different colonies.

Cover

Nest avail- Preferred
Reference Colony location substrate able habitat Predator species
Flint 1984 Tern Island rubble yes unvegetated Fregata minor
(24°N, 166°W) Arenaria interpres
Hadden 1941, Howell Midway Island sand and yes unvegetated Fregata minor
and Bartholomew (28°N, 177°W) rubble
1962
Kepler 1978 Monito Island soil and yes unvegetated Larus atricilla
(18°N, 67°W) rock Fregata magnificens
Rattus ratius
Saliva (pers. observ.) Mona Island soiland yes unvegetated Larus atricilla
(18°N, 67°W) rock Fregata magnificens
Rattus rattus
Harrington 1974 Sand Island sand and no unvegetated Fregata minor
(16°N, 169°W) rubble
Chapin 1954, Ashmole Ascension Island sand and no unvegetated Fregata aquila
1963 (8°S, 14°W) rock Felis catus
Homo sapiens
Serventy 1952 Sahul Shelf sand no unvegetated Larus novaehollandiae
(12°S, 123°E) Fregata ariel
Arenaria interpres
Schreiber and Ashmole Christmas Island sand yes unvegetated Fregata minor
1970 (2°N, 157°W) Felis catus
Homo sapiens
Vesey-Fitzgerald 1941, Bird Island sand yes unvegetated Arenaria interpres
Feare 1973 (3°S, 55°E) Bubulcus ibis
Rattus rattus
crab species
Brown 1973, Burger and Manana Island sand, yes unvegetated Arenaria interpres
Gochfeld 1986 (20°N, 155°W) soil, Nycticorax nycticorax
and Tyto alba
rock Oryctolagus cuniculus
Ocypode ceratophthalamus
Sprunt 1948, Robertson  Dry Tortugas sand yes unvegetated Fregata magnificens
1964, Dinsmore 1972, (25°N, 83°W) Bubulcus ibis
White et al. 1976 Larus atricilla
Arenaria interpres
Falco peregrinus
Ardea occidentalis
Rattus norvegicus
Ocypoda arenaria
Cenobita diogones
Homo sapiens
van Halewijn 1971 La Orchila Island ? yes unvegetated Larus atricilla
(12°N, 66°W) Falco peregrinus
Felis catus
Homo sapiens
Morris 1984 Little Tobago soil yves vegetated Fregata magnificens
(11°N, 60°W) Larus atricilla
Coenobita spp.
Serventy and Whittell Pelsaert Island sand yes vegetated Arenaria interpres

1976, Fuller and Bur-
bidge 1981, Lane
1986

(28, 113°E)

Larus novaehollandiae
Larus pacificus
Haliaeetus leucogaster
Rallus philippensis
Porzana tabuensis
Rattus rattus

Felis catus

Egernia kingii

Homo sapiens
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TABLE 5. Continued.
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Nest
substrate able

Reference Colony location

Cover
avail- Preferred

habitat Predator species

Culebra Island
(18°N, 65°W)

Saliva and Burger
(this study)

soil

Fregata magnificens
Larus atricilla
Arenaria interpres
Bubulcus ibis
Haematopus palliatus
Nycticorax violaceus
Buteo jamaicensis
Falco peregrinus
Asio flammeus
Rattus rattus

Felis catus
Gecarcinus ruricola
Coenobita spp.
Solenopsis spp.
Homo sapiens

yes vegetated

not have available open ground. However, on
this island there are no predators of adult terns
(except possibly humans) that would select against
terns nesting in open patches. Although Morris
(1984) reported low reproductive success at this
Sooty Tern colony, he could not determine the
actual fate of eggs and chicks following presumed
desertion by adults. The age of this Sooty Tern
colony is unknown, and neither if open patches
were available in the past (Morris, pers. comm.).
We can only speculate that this Sooty Tern col-
ony could be a subset of the Culebra colony,
given its relative proximity to Culebra, and thus
the similarity on the terns’ choices of nest sites.
Nonetheless, there are always exceptions. In
the Dry Tortugas Sooty Tern colony, despite the
presence of 10 predator species (including hu-
mans, a gull, and a raptor species), the terns pre-
fer to nest in open areas (Table 5). In the Dry
Tortugas colony the chief predator of adult Sooty
Terns is the Peregrine Falcon, Falco peregrinus
(Dinsmore 1972). Peregrine Falcons, however,
are casual migrants that do not stay in the colony
throughout the tern’s entire breeding season
(Robertson, pers. comm.). Therefore, they would
not be expected to exert strong selective pressure
on the terns for nesting under vegetation.
Unlike the Dry Tortugas, the raptors on Cu-
lebra and Pelsaert islands are permanent breed-
ing residents (except Peregrine Falcons on Cu-
lebra Island). The effect of White-breasted Sea
Eagles (Haliaeetus leucogaster) on the Pelsaert
Island Sooty Tern colony is not clear (Lane, pers.
comm.). On Culebra Island, however, Red-tailed
Hawks (Buteo jamaicensis) prey upon Sooty

Terns throughout the tern’s entire breeding sea-
son, and they only take terns that are roosting
on the vegetation or in open patches (Saliva, pers.
observ.). Therefore, Sooty Terns could minimize
avian predation by nesting under the shelter of
thick vegetation.

Several authors have suggested that open areas
close to the nest allow birds to detect intruders
and predators, but preserve an adult’s ability to
flee rapidly (Yahner 1983, Burger and Gochfeld
1986, Jehl and Mahoney 1987). In our study
Sooty Terns selected nest sites farther from an
open path in the control plots (Table 3). In Cu-
lebra, nesting close to an open path could in-
crease the chances of avian predation. Red-tailed
Hawks, Laughing Gulls (Larus atricilla), and
Cattle Egrets (Bubulcus ibis) prey upon eggs,
young, or adult terns that are within 60 cm of
open areas (Saliva, unpubl. data).

MICROHABITAT SELECTION

Walsberg (1981) observed that the Warbling Vir-
eo (Vireo gilbus) locates its nest with regard to
the vegetation/sky mosaic produced by the plant
canopy so as to create a favorable radiative en-
vironment. This favorable environment was not
solely produced by the tree or shrub in which the
nest was placed, but also by any other overhead
vegetation within view of the nest. Besides mak-
ing the nest less conspicuous to predators, such
placement shelters the nest from wind, excess
nocturnal radiation loss, or excess diurnal heat
gain from solar radiation (Walsberg 1985). Thus,
we predicted that the Sooty Terns would nest
under taller and denser vegetation that would
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provide easy movement to and from the nest,
and enough cover to avoid heat stress, adverse
climate (e.g., heavy rain), and predators. Sooty
Terns at Cayo Yerba selected nest sites where
the percent vegetation directly above the nest
was higher than in the random points (Table 2).
As suggested by Burger and Gochfeld (1986), this
preference may relate to maximizing cover for
protection from predators and inclement weath-
er.

In this study, Sooty Terns in the experimental
plots showed a marked preference for nesting
where the orientation of the closest open path
from the nest was south to southeast. Since the
predominant wind blows over Cayo Yerba from
the east or southeast, the terns chose a nest site
where a path for easier departure and arrival was
located (it is easier for the terns to take off and
land facing the predominant wind direction). A
thermoregulatory advantage may also be con-
ferred by orienting the nest in the predominant
wind direction. Orientation into the wind may
increase convection, thus removing the excess
heat from the nest or enhance the evaporative
cooling of the young (Ricklefs and Hainsworth
1968, 1969; Austin 1974, 1976; Burger and
Gochfeld 1987b).

In the control plots the orientation to the near-
est open path was not significantly different be-
tween nests and random points, apparently be-
cause the control plots had very few sparse open
paths, and more than 95% vegetation cover. Giv-
en that very little effective wind can penetrate
the thick canopy, the terns would not gain any
particular thermoregulatory advantage by ori-
enting their nests towards the wind.

When the microhabitat around the nest is un-
favorable (e.g., lethal temperatures, incident ra-
diation, or exposure to predators), parent Sooty
Terns may become inattentive, exposing eggs or
nestlings to heat stress or predation, and thus
eventually decreasing their reproductive success.
In such cases, only those terns nesting in optimal
microhabitats would nest and fledge young suc-
cessfully. Sooty Terns at Culebra choose nest sites
under tall vegetation relatively far from open
areas, and which offer the highest percent vege-
tation cover directly over the nest that is avail-
able on the plots. Our study suggests that the
Sooty Terns at Culebra select nest sites which
provide: (1) nest concealment from predators un-
der dense vegetation cover, (2) greater distance
from an open path to potential avian predators,

and (3) protection from heat stress and extreme
weather conditions.
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