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NEST SITE SELECTION BY MASKED AND BLUE-FOOTED BOOBIES ON

ISLA ESPANOLA, GALAPAGOS

DAVID CAMERON DUFFY

ABSTRACT.—On Punta Suarez, Isla Espafiola, Galapagos Islands, Masked Boo-
bies (Sula dactylatra) nested at the edge of a cliff while Blue-footed Boobies (Sula
nebouxii) nested farther inland. Elsewhere in the Galapagos, Blue-footed Boobies
nested near cliff edges at seven of eight sites where Masked Boobies were absent.
Masked Boobies appeared to have difficulty taking flight except from the cliff
edge, while Blue-footed Boobies were able to take off from the interior. Neither
species appeared dominant in interspecific interactions or could displace the other
from occupied nest sites. Blue-footed Boobies may avoid nesting near cliff edges
where Masked Boobies are present in order to avoid more frequent conflicts caused
by a restricted habitat. Any such competition which occurs seems to involve only
a small percentage of either species and seems unlikely to limit the numbers of

breeding birds or the total population.

Boobies (Sula spp.) nest in habitats that range
from tree-tops to cliffs, although most of the
species nest on level ground (Nelson 1978). I
investigated how two of these species, the
Masked or White (S. dactylatra) and Blue-
footed (S. mebouxii) boobies, share nesting
habitat in the Galapagos Islands.

Nelson (1978:892) suggested that “With a
few local exceptions, such as the crater on
Daphne Major, there are no habitats suitable
for the blue-foot, but not for the brown [S.
leucogaster] or white boobies.” He felt that
either no “important” competition takes place
or the Masked Booby is dominant over the
Blue-footed Booby. He mentioned Punta
Suarez, Isla Espafiola, Galapagos Islands as an
example of a place where habitat partitioning
occurs. The Masked Boobies there occupy a
“strip facing the open sea’ and the Blue-footed
Boobies nest farther inland. I decided to in-
vestigate the following questions in the Gal4-
pagos:

1. Do the two species actually differ in the
distance between their nests and the sea at
Punta Suarez?

2. Is the Masked Booby dominant over the
Blue-footed Booby?

3. Do the two species differ in their behavior
while taking flight, a factor that might affect
choice of nesting site?

4. Does the Blue-footed Booby nest closer
to the sea in the absence of the Masked Booby
at other locations in the archipelago?

STUDY AREAS

Isla Espafiola is the southeastern-most of the
Galapagos Islands. Punta Suarez, its western
point, is a major nesting area for Waved Al-
batross (Diomedea irrorata), Masked, and
Blue-footed boobies (Nelson 1968, 1978). 1

made my observations at the southern part of
the point, along about 100 m of cliff edge and
extending about 50 m inland. The terrain is
level, with guano-covered rocks at the top of
a 7-m cliff giving way to low herbaceous vege-
tation and scattered rocks farther inland. Ex-
cept for a few 1-m bushes, the vegetation is
not tall enough to obstruct the perambulations
of boobies (cf. fig. 220b in Nelson 1978:522
which shows habitat similar to the study area).
The site was not visible from tourist trails and
remained undisturbed except for my visits.

1 also visited 10 other booby nesting areas
during 1980-1981. Isla Isabela—Tagus Cove,
Beagle Crater, Islas Marielas in Elizabeth Bay,
Caleta Iguana, and Punta Vincente Roca; Isla
Espafiola—Punta Cevallos; Isla Seymour
Norte; Isla Floreana—Punta Cormorant; Isla
Daphne Major; and Isla Fernandina—Cabo
Douglas. Blue-footed Boobies nested at all these
sites but Masked Boobies nested only at Punta
Cevallos and Daphne Major.

METHODS

Approximately 90 Masked and 40 Blue-footed
boobies were present at the study area on Pun-
ta Suarez during 2-6 May 1981. Most Masked
Boobies were either feeding large young or at-

TABLE 1. Distance from nests to cliff edge for Blue-
footed and Masked boobies at Punta Suarez.

Distance Blue-footed Booby Masked Booby
(m) (n=20) (n = 40)
0-2 m 0 40
3-5m 10 22,5
6-10m 20 25
11-20 m 20 7.5
>20m 50 5
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TABLE 2. Colonies visited, nesting habitats used, and population estimates for Blue-footed and Masked boobies
(colony size estimates are numbers of adult individuals; cliff nests are those within 2 m of a cliff; inland nests are those

farther than 2 m from cliffs).

Blue-footed Booby Masked Booby
_ Habitat Colony size Habitat Colony size
Colony Cliff Inland (individuals) Cliff Inland (individuals)
Tagus Cove X 102 0
Beagle Cr. X X 10® 0
Cal. Iguana X X 102 0
Is. Marielas X 102 0
Vincente Roca X X 103 0
Pta. Cevallos X 102-10? X X 103
Seymour N. X X 10° 0
Pta. Cormorant X 102 0
Daphne Major X X 10% X X 102
Cabo Douglas X X 10°-10* 0
Punta Suarez X 10° X X 10°

tending nest sites in pairs. Pair-maintenance
behavior (e.g., Sky-pointing, Parading, Mutual
Jabbing, Allopreening, and Symbolic Nest
Building, cf. Nelson 1978) was common. Most
Blue-footed Boobies had eggs, although pairs
in all stages of breeding were present, from
courting pairs to those with large downy young.

To determine if the distribution of nests of
the two species differed at Punta Suarez, I re-
corded the distance to the windward seacliff
for 20 Blue-footed and 40 Masked booby pairs.
Distances were divided into five classes: 0-2
m; 3-5 m; 6-10 m; 11-20 m; and >20 m. To
see if the species differed in the locations used
for take-offs, I spent 247 min on four after-
noons estimating the distance between the cliff
edge and the locations where the two species
took off within the study colony. Take-offs were
divided into cliff take-offs that occurred within
2 m of the cliff edge, or interior take-offs that
occurred more than 2 m from the edge. For
birds that did not take off from the nest sites,
I estimated the distance walked before taking
flight. During the four observation periods, the
wind was from the southeast, striking the cliff
face directly at an estimated speed of 20-30
kph.

I also watched for interspecific interactions
in order to see if they might determine nesting
locations of the two species. I considered Yes
Head-shaking, Jabbing, and Wing-flailing dis-
plays (Nelson 1978:551) as interspecific
aggression when these behaviors appeared to
be directed at the other species. Outcomes of
these encounters were divided into two cate-
gories, based on whether site-holders retained
or lost possession of their sites. Site-holders
were single birds or pairs that had eggs or young,
or were pairs associated with nest depressions.
Birds without sites were those wandering

through the nesting areas or loafing away from
any apparent nest site.

The other colonies were visited only briefly,
during the course of other field work. I made
rough estimates of colony size. If I saw boobies
of either species at nest sites within 2 m of cliff
edges or steep (>30 degrees) drop offs, I con-
sidered these as cliff-edge nesters. Since boo-
bies frequently roost on cliff ledges, I did not
count birds but only nests with eggs or young.
Although I considered cliff nesting to occur
within a colony if even a single pair nested
within 2 m of an edge, in all cases more than
one pair was involved.

RESULTS

At Punta Suarez, over 70% of Masked Booby
pairs occupied sites within 10 m of the cliff
edge (Table 1); 32% of all pairs nested within
2 m. In contrast, 70% of all Blue-footed Boo-
bies nested more than 10 m from the cliff and
none were within 2 m of the cliff edge. The
distributions differed significantly (P < 0.001;
5 x 2 contingency table; x? = 19.36; Siegel
1956).

In 21 take-offs by Blue-footed Boobies, all
occurred more than 2 m from the cliff. In 28
take-offs by Masked Boobies, 24 occurred
within 2 m of the cliff edge. The difference is
highly significant (P < 0.001; 2 x 2 contin-
gency table with correction for continuity; x> =
31.93). Of the 24 Masked Boobies that walked
to the cliff edge before taking off, 16 traveled
amean distance of 1.9 m (SD = 1.3). Four that
took off inland walked a mean distance of 7.5
m (SD = 2.9). Two of these birds had great
difficulty in remaining airborne and they did
not gain more than 0.5 m in altitude until they
reached the updraft at the cliff edge.

Significantly more Masked Boobies took off
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TABLE 3. Measurements of Blue-footed and Masked boobies (data from Nelson 1978:322, 511).
Blue-footed Booby Masked Booby
Measurement Male Female Male Female
Wing length (mm): mean 432 457 451 484
range 406-438 432-470 445-457 457-495
sample 9 8 6 5
Mass (g): mean 1,283 1,801 1,627 1,881
range 1,100-1,580 1,450-2,230 1,220-1,970 1,470-2,350
sample 23 28 48 37
Ratio of mass
to wing length 2.97 3.94 3.61 3.89

from the cliff edge than would be expected
from the distribution of nests (P < 0.001; 2 x
2 contingency test with correction for conti-
nuity; nest data reduced to two classes: less
than and more than 2 m; x2 = 12.39).

I saw few interspecific interactions. In nine
conflicts at nest sites, all were “standoffs” with
neither species being displaced. When at nest
sites, Masked Boobies displaced non-nesting
Blue-footed Boobies in all five cases (P = 0.031;
binomial distribution with P = 0.5). In the re-
verse situation, Blue-footed Boobies on nests
displaced non-nesting Masked Boobies twice
and “‘standoffs” occurred twice. Nest-site
holders of both species were never displaced
by intruders. I saw no conflicts between the
species away from nest sites at Punta Suarez.

Only Blue-footed Boobies nested at 8 of the
11 colonies visited, including Punta Suarez. At
seven of these eight colonies where Masked
Boobies were absent, Blue-footed Boobies
nested within 2 m of cliffedges (Table 2). Blue-
footed Boobies did not nest near cliffs at two
colonies where both species were present, and
only a few did so at the third colony, on Isla
Daphne Major. Nests on this island were sit-
uated on the upper crater floor, where Masked
Boobies do not nest (T. Price, pers. comm.).

DISCUSSION

Why did Masked Boobies nest at cliff edges
while Blue-footed Boobies nested farther in-
land? The distribution of take-offs by Masked
Boobies strongly favored the cliffedge. Masked
Boobies nesting inland often walked to the cliff
edge. Those that took off inland had difficulty
staying aloft. At wind speeds less than 20-30
kph, take-offs would have been even more dif-
ficult. Blue-footed Boobies generally took off
from their nest sites, even when well inland. 1
surmise that the difference in choice of take-
off locations was related to differences in wing
shape and wing loading. In relation to wing

length, male Blue-footed Boobies are lighter
than female Blue-footed Boobies and both sexes
of the Masked Booby, which appear similar
(Table 3). Hence, female Blue-footed Boobies
should have the same difficulty with take-offs
as do Masked Boobies. Female Blue-footed
Boobies may have wider wings, giving them
greater lift at lower speeds; they appear, how-
ever, to have more difficulty becoming air-
borne than do males (Nelson 1978).

Although difficulty in taking off inland may
explain why Masked Boobies prefer to nest
close to the cliff, it does not explain why Blue-
footed Boobies do not nest on the cliff edges
at Punta Suarez. This species uses ledges and
cliff edges elsewhere in the Galapagos where
the Masked Booby does not nest, suggesting
that the latter preempts cliff nesting at Punta
Suarez.

Aggressive conflicts were rare between the
species. I saw no indication that Masked Boo-
bies were dominant over Blue-footed Boobies
at nest sites, as suggested by Nelson (1978:
892). Territory holders could not be displaced
by the other species: site tenure, rather than
species, determined the outcome of aggressive
encounters. Blue-footed Boobies may simply
avoid the higher densities at cliff edges where
Masked Boobies are present, rather than being
actively displaced.

On Punta Suarez, only small percentages of
the two species were exposed to each other,
primarily in the zone 3-20 m from the cliff.
Within this area of overlap, competition
seemed not to be aggressive but rather a
“scramble” (Miller 1967), or perhaps totipal-
mate waddle, to occupy nest sites. Any inter-
specific competition for space that occurs is
likely to have little effect on total breeding
numbers. The situation described here agrees
with suggestions by Ashmole (1963) and Nel-
son (1978) that nesting space rarely limits pop-
ulations of tropical seabirds.
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