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Abstract Nest site selection of Kelp gulls Larus dominic-
anus breeding in Conejo and Bridges islands, Tierra del
Fuego, Argentina, was assessed between 14 and 30 Decem-
ber 2005 to describe variability in nest site features and
determine variables aVecting nest choice. Fourteen micro-
habitat variables were quantiWed at 40 nest sites and at 40
random points in each island during the late incubation
stage. Nests at the two colonies were placed on diVerent
kinds of substrates across areas with varying degrees of
cover provided either by rocks or vegetation. Despite the
variability observed in nest site features, rock cover and
rocky substrates were the main factors determining nest site
selection. At Conejo Island, nest sites presented more rock
cover, less percentage of vegetation cover and of vegetation
debris substrate, and were placed further from the nearest
vegetation in comparison to random points. Similarly, gulls
at Bridges Island selected nest sites with more rock cover
which were placed mainly on rocky and vegetation sub-
strates. This contrasts with results previously obtained in
Argentina, which indicated that vegetation is a key factor
inXuencing Kelp gull nest site selection. Over 80% of the
nests at both study colonies were placed on the northern
slopes of the islands, relatively more protected from the
strong prevailing southwest winds, and nests at both

colonies tended to be more protected on their southern side
either by rocks or vegetation. Results obtained at Tierra del
Fuego conWrm the plasticity of microhabitat use by Kelp
gulls, and their ability to take advantage of nesting sites
according to availability and local environmental factors.

Keywords Kelp gull · Larus dominicanus · Nest site 
selection · Tierra del Fuego · Argentina

Introduction

Nest site characteristics are important determinants of
breeding success in most bird species (Partridge 1978;
Cody 1985; Block and Brennan 1993). Birds with a wide
geographic range may select diVerent habitat types from
region to region, and choice of nest sites will depend on
local habitat features and availability (Cody 1985; Buckley
and Buckley 1980). Several gulls and terns, e.g., show great
plasticity in their habitat requirements, and individual
choice of microhabitat characteristics can vary consider-
ably between colonies (e.g. Pierotti and Good 1994; Ramos
and del Nevo 1995). Therefore, the characterization of nest
site requirements of such species, as well as the analysis of
how habitat variability inXuences microhabitat choice,
requires studies across a wide range of environments within
their geographical distribution (Orians and Wittenberger
1991).

Kelp gulls (Larus dominicanus) are widely distributed in
the southern hemisphere (Burger and Gochfeld 1996), and
in Argentina they breed along 2,500 km in the Atlantic
coast from central Buenos Aires province (38°45�S) to the
Beagle Channel, Tierra del Fuego province (54°53�S)
(Yorio et al. 1999). Kelp gull nesting habitat requirements
have been analyzed in central and northern Patagonia,
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where they use a wide range of nesting habitats conWrming
its great plasticity in habitat choice (García Borboroglu and
Yorio 2004a). Similar diversity in the use of habitat types
has been recorded in other regions of the southern hemi-
sphere, including southern Africa (Burger and Gochfeld
1981; Crawford et al. 1982), New Zealand (Fordham
1964), Antarctica (Quintana and Travaini 2000), and Chile
(Simeone and Bernal 2000). Despite this plasticity, vegeta-
tion cover has been identiWed as a key component of nest-
ing habitat and has measurable eVects on breeding success
(Yorio et al. 1995; García Borboroglu and Yorio 2004a, b).
Although Kelp gull nest site requirements and selection
have been studied in a large number of breeding sites in
central and northern Patagonia (García Borboroglu and
Yorio 2004b), no published information is yet available
from colonies located in the southern distributional range of
Argentina. The goal of this study was to assess nest site
selection of Kelp Gulls breeding in the southernmost colo-
nies of Argentina located in the Beagle Channel, Tierra del
Fuego, by describing variability in nest site features and
determining the most important variables aVecting nest
choice. Finally, results are discussed in relation to available
information from northern and central Patagonia.

Methods

Study area

Research was conducted during the 2005 breeding season
at the Kelp gull colonies of Conejo Island (54°51�S,
68°16�W) and Bridges Island (54°53�S, 68°15�W) (Fig. 1).
These islands are located in the Beagle Channel near the
city of Ushuaia, Tierra del Fuego. Conejo Island has an area
of approximately 13.4 ha, being 750 m long and less than
200 m wide. Vegetation consists mainly of Pernettya
mucronata, Chilliotrichum diVusum, Salicornia ambigua,
Berberis buxifolia, Empetrum rubrum, and tall grasses.
Bridges Island has approximately 66.8 ha, being 2,000 m
long in its larger axis. The main vegetation in this island
consists of P. mucronata, C. diVusum, Sphagnum magel-
lanicum, Nothofagus antartica, Bolax gummifera and Azo-
rella spp., and tall grasses. At both islands, the main
elevation runs east–west along their larger axis. Kelp gull
colony size was estimated at 573 breeding pairs at Conejo
Island and 133 breeding pairs at Bridges Island.

Microhabitat measurements

To assess nest site selection, a total of 14 microhabitat vari-
ables were quantiWed at 40 nest sites, chosen so as to cover
diVerent physiognomic and physical characteristics, heights
and distances from the shoreline, and at 40 random points

in each island. Information was gathered during the late
incubation stage, between 14 and 30 December. Random
points within each colony (i.e. the area enclosed by the
peripheral nests) were selected using tables of random
numbers to generate the x and y coordinates (Burger and
Gochfeld 1985; Bosch and Sol 1998; García Borboroglu
and Yorio 2004b). At each nest site and random point, we
estimated the percentage of substrate components in the
surface layer (top 5 cm). Substrate components were classi-
Wed as (1) silt–clay, (2) vegetation (mostly B. gummifera
and Azorella spp. or Senecio humifusus), (3) vegetation
debris, (4) gravel and rock fragments, and (5) rock
(exposed bedrock). Additional variables recorded were the
percentage of rock and shrub vegetation cover (rocks and
vegetation >35 cm high) within a 1 and 5 m radius around
the nest or random point, the distance to the nearest vegeta-
tion and its height (in cm), the distance (in cm) to the near-
est clearing from which gulls could take Xight from when
threatened, slope of the substrate (recorded using a Suunto
type PM-5/060 PG clinometer), and orientation of the nest
site. Orientation of the exposed side of nest was obtained in
relation to eight compass directions (N, NE, E, SE, S, SW,
W, NW), but categories were lumped in only two for the
analysis, diVerentiating only between nests with the
exposed side facing north versus south of an east–west
plane.

Statistical analyses

Continuous variables were log-transformed, while percent-
age variables were arcsine transformed prior to analysis to
approximate normality. A principal component analysis
(PCA) was used to summarize the important dimensions of
variation present in the selected habitat space. All compo-
nents that met the broken-stick criterion recommended by
Jackson (1993) were retained. Hence, we only present the
components (axes) where the broken-stick eigenvalue is
less than the actual eigenvalue for the axis, meaning that
the axis contains more information than expected by chance
and should be considered for interpretation. These compo-
nents served to deWne new synthetic variables that
described the principal independent dimensions of variation
in the breeding habitat available to Kelp gulls at each col-
ony. The new synthetic variables (principal components)
were then included in an initial multivariate logistic regres-
sion model, following Hosmer and Lemeshow (1989). A
forward likelihood-ratio method was applied, consisting of
a forward stepwise selection with entry testing based on the
signiWcance of the score statistic, and removal testing based
on the probability of a likelihood-ratio statistic (LRS),
based on the maximum partial likelihood estimates. Scores,
LRS and their signiWcances are reported. The statistical
procedures were performed with the PCord and the SPSS
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statistical package. Finally, univariate analyses at P > 0.05
were made between nest site and random point values of
the variables selected by the logistic regression model.

Results

Conejo Island

The colony was located in the northern sector of the
island, and 89% of nests were placed on its north facing
slope. Nests were built in vegetated areas dominated by
grasses which included bushes of C. diVusum, Pernettya
maconata, and S. humifusus. Vegetation height was

variable, with a mean of 61.3 § 30.2 cm (n = 40). Vegeta-
tion cover around nest sites, within a 1 m radius, averaged
55.25 § 32.89 (n = 40), while rock cover within a 1 m
radius averaged 11.25 § 18.42% (n = 40). Most nests
were located near clearings from which gulls could take
Xight (2.5 § 11.0 cm, n = 40). Substrate used to place
nests was variable and diverse, with areas of rock, silt–
clay or gravel, and areas where the ground was covered by
vegetation debris and mats of S. humifusus of a few cm
high. Rock (30.0 § 43.2%, n = 40) and vegetation debris
(55.0 § 47.5%, n = 40) were the dominant substrates.
Nest sites were more likely to be exposed towards the
north than random points (83 vs. 54%, respectively; Chi-
square = 12.2; df = 1; P < 0.05). Nests were located on

Fig. 1 Geographical location of 
Conejo and Bridges islands, 
Tierra del Fuego, Argentina
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level terrain, with slopes ranging between 0° and 41°, and
an average of 12° § 9°.

The PCA generated two components that met the bro-
ken-stick criterion and explained 48.9% of the total vari-
ance (Table 1). The Wrst principal component was
positively associated to rock cover within 1 and 5 m radius
and the distance to the nearest vegetation and negatively
associated to shrub cover within 1 and 5 m radius, vegeta-
tion debris substrate, and the orientation of the exposed
side. This component opposes rock cover and shrub cover,
and thus may be interpreted as a “microhabitat cover” com-
ponent, explaining 32.8% of the total variance. The second
component represents an additional 16.1% of variance, and
was positively associated to rocky substrate and negatively
to vegetation debris substrate and the distance to the nearest
clearing. This factor opposes these two types of substrate
present in the colony, and thus may be interpreted as a
“substrate” component.

The Wnal multivariate logistic regression model of nest
site selection only included the PC1 (“microhabitat cover”
component), classifying 78% of the sites correctly
(coeYcient § SE = 0.012 § 0.004; Wald statistic = 8.12;
P < 0.01). When examining the relationships between ran-
dom points and nest sites, considering the variables deter-
mining nest site selection, we found a consistent pattern.
The nest sites presented more rock cover, were placed fur-
ther from the nearest vegetation, had signiWcantly less veg-
etation cover and less vegetation debris substrate than
random points (Table 2).

Bridges Island

The Kelp gull colony was located in the northwest sector of
Bridges Island, with most of the nests (78%) placed on its
north facing slope. Nests were built in vegetated areas of C.
diVusum and P. maconata, and mats of B. gummifera and
Azorella spp. Average vegetation height was 42.8 § 18.5 cm
(n = 40), and the percent of vegetation cover within a 1 m
radius of the nest site averaged 30.5 § 21.5% (n = 40). Rock
cover within a 1 m radius averaged 16.0 § 15.7% (n = 40).
Most nests were located near clearings from which gulls
could take Xight (6.3 § 13.3 cm, n = 40). Substrate compo-
nents at the nest site were mostly rock (42.5 § 50.1%,
n = 40) or low vegetation of B. gummifera and Azorella spp.
of a few cm high (41.0 § 42.7%, n = 40), and to a lesser
extent on vegetation debris. Nest sites were more likely to be
exposed towards the north than random points (92 vs. 59%,
respectively; Chi-square = 17.6; df = 1; P < 0.05). Nests
were located on level terrain, with slopes ranging between 0°
and 45° and an average of 10° § 7°.

The PCA of 13 nest site habitat variables measured on
40 randomly selected points yielded two components that
met the broken-stick criterion, collectively accounting for
44.2% of the total variation in the original data (Table 1).
The Wrst principal component, representing 28.3% of the
variation, was related with the eVects of the vegetation on
the nest (“vegetation” component hereafter), contrasting
high negative factor loadings for shrub cover within 1 and
5 m radius and vegetation debris substrate with positive

Table 1 Factor loadings and to-
tal and cumulative percent vari-
ance explained for principal 
components analysis of micro-
habitat variables measured in 40 
random points at Conejo and 
Bridges islands, Beagle Chan-
nel, Argentina

Nest site variables Principal components

Conejo Island Bridges Island

I II I II

Rocky substrate (%) 0.2432 0.4075 ¡0.0094 0.3925

Vegetation debris substrate (%) ¡0.3386 ¡0.4114 ¡0.4818 ¡0.1002

Silt–clay substrate (%) 0.1967 ¡0.2691 ¡0.1411 ¡0.0308

Gravel substrate (%) 0.121 ¡0.2487 0.0243 ¡0.1286

Vegetation substrate (%) 0.0745 ¡0.3117 0.1648 ¡0.3613

Slope ¡0.0428 0.0608 ¡0.1414 0.1736

Distance to nearest vegetation 0.3523 0.1547 0.3546 ¡0.2137

Vegetation height ¡0.2385 0.2017 ¡0.0557 0.1665

Distance to nearest clearing ¡0.0974 ¡0.4146 ¡0.2248 ¡0.1402

Vegetation cover 1 m radius (%) ¡0.3978 0.1737 ¡0.4941 ¡0.1597

Vegetation cover 5 m radius (%) ¡0.3998 0.2307 ¡0.4644 ¡0.2389

Rock cover 1 m radius (%) 0.3225 0.0606 0.1986 0.3196

Rock cover 5 m radius (%) 0.3358 ¡0.2075 0.0715 0.465

Orientation exposed side ¡0.4121 0.1111 0.3391 0.1823

Eigenvalue 3.84 2.42 3.84 2.42

Percentage total variance 32.81 16.09 28.3 15.9

Cumulative variance 32.81 48.9 28.3 44.2
Factor loadings with absolute 
values >0.3 are shown in bold
123



Polar Biol
factor loading for the distance to the nearest vegetation and
the orientation of the exposed side of nest. The second
component mainly represents the eVects of rocky character-
istics (“rock” component hereafter), with positive values
for rock cover within 1 and 5 m radius and for rocky sub-
strate and a negative value for vegetation substrate. This
component represents 15.9% of the variance.

The Wnal multivariate logistic regression model of nest
site selection only included the PC2 (“rock” component),
classifying 71% of the sites correctly (coeYcient § SE =
0.44 § 0.17; Wald statistic = 6.75; P < 0.01). Nest sites
presented more rock cover and rocky substrate than random
points (Table 2).

Discussion

Nests at the two Kelp gull colonies in the Beagle Channel
were placed on diVerent kinds of substrates across areas
with varying degrees of cover provided either by rocks or
vegetation of diVerent physiognomic characteristics. These
results agree with studies in northern and central Patagonia,
Argentina, which have shown great variability and diversity
in nest site features and have indicated the importance of
cover for Kelp gull nest site selection (García Borboroglu
and Yorio 2004b). Similar variability in nest site habitat
characteristics with a preference for areas with nest cover
has been recorded at other regions in the southern hemi-
sphere. Nesting Kelp gulls select sites next to rock and veg-
etation cover in southern Africa (Burger and Gochfeld
1981), in structured habitats with higher percentages of
large stones and plant cover in the Antarctic Peninsula
(Quintana and Travaini 2000), and near rocks or vegetation
in central Chile (Simeone and Bernal 2000). These features
of the microhabitat should be important in providing

protection against factors such as inclement weather condi-
tions, predation, and intra- or inter-speciWc social
interference (Burger 1977; Jehl and Mahoney 1987; Saliva
and Burger 1989; Bukacinska and Bukacinski 1993; Good
2002).

Despite the variability observed in nest site features,
rock cover and rocky substrates were the main factors
determining nest site selection in the Beagle Channel. At
Conejo Island, nest sites presented more rock cover, less
percentage of vegetation cover and of vegetation debris
substrate, and were placed further from the nearest vege-
tation in comparison to random points. Similarly, Kelp
gulls breeding at Bridges Island selected nest sites with
more rock cover which were placed mainly on rocky and
vegetation substrates. This contrasts with results obtained
in previous studies in Argentina, which indicate that vege-
tation is a key factor inXuencing Kelp gull habitat selec-
tion and breeding success at both the macro- and
microhabitat scale (Yorio et al. 1995; García Borboroglu
and Yorio 2004a, b, c). These studies, encompassing 16
colonies along 2,500 km of coastline, also showed that
within vegetated areas Kelp gulls avoid the densest vege-
tation, preferring areas with lower cover (mean 17%)
compared to areas not used for nesting (García Borboro-
glu and Yorio 2004a). Similar avoidance of areas with
high vegetation cover was recorded in southern Africa
(Burger and Gochfeld 1981). This may explain the choice
of rocky habitats at least at Conejo Island, where unlike
Kelp gull breeding locations in northern Patagonia,
grasses are the dominant vegetation type and are rela-
tively tall and distributed in dense patches (average cover
in available habitat over 75%). Structured rocky habitats
may thus provide nesting gulls with the beneWts of cover
while minimizing the costs associated with reduced visi-
bility around the nests and limited access to clearings to

Table 2 Mean (§standard 
deviation) of microhabitat vari-
ables measured at Kelp gull nest 
sites and random points in Cone-
jo and Bridges islands, Beagle 
Channel, Tierra del Fuego

Nest site variables Nest sites 
(n = 40)

Random sites 
(n = 40)

Mann–Whitney P

Conejo Island

Vegetation debris substrate (%) 55.0 § 47.5 92.5 § 26.7 0.012

Distance to nearest vegetation (cm) 32.5 § 52.8 15.5 § 42.4 0.043

Vegetation cover 1 m radius (%) 55.3 § 32.9 76.5 § 30.4 0.002

Vegetation cover 5 m radius (%) 59.3 § 28.6 79.3 § 23.0 0.007

Rock cover 1 m radius (%) 11.3 § 18.4 1.0 § 6.3 0.034

Rock cover 5 m radius (%) 10.3 § 16.4 1.3 § 4.6 0.041

Bridges Island

Rocky substrate (%) 42.5 § 50.1 20.0 § 40.5 0.031

Vegetation substrate (%) 41.0 § 42.7 35.0 § 43.9 0.100

Rock cover 1 m radius (%) 16.0 § 15.7 6.3 § 8.4 0.004

Rock cover 5 m radius (%) 20.8 § 14.9 7.5 § 8.7 0.001

Only variables determining nest 
site selection identiWed by the 
PCA analysis and logistic 
regression model are included in 
the table
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take oV. The choice of rocky over vegetation features at
Bridges Island is less clear in this context, as vegetation
cover of available habitat was relatively low (approxi-
mately 30%).

At high latitude, nesting birds are confronted with
stressful environments, particularly during incubation
(Carey 2002). Extreme weather conditions can be an
important factor determining nest site selection and
breeding success (Buckley and Buckley 1980; Walsberg
1985; Stokes and Boersma 1998; Olivier and Wother-
spoon 2006), and the direction of prevailing winds, in
particular, has been shown to aVect nest placement and
orientation (Becker and Erdelen 1982; Kim and Mona-
ghan 2005; Olivier and Wotherspoon 2006). Over 80% of
the nests at both colonies in the Beagle Channel were
placed on the northern slopes of the islands, relatively
more protected from the prevailing southwest winds
which average between 31 and 33 km/h throughout the
nesting season (Servicio Meteorológico Nacional of
Argentina, unpubl. data). Moreover, nests at both colo-
nies tended to be more protected on their southern side
either by rocks or vegetation. This preference for breed-
ing on the northern slope and building nests with exposed
sides facing north may also be directly related to
increased sun exposure and improved nesting tempera-
tures, reducing energy demands of breeding gulls and
their oVspring. In addition, besides oVering beneWts with
respect to cover against predators and social interference,
rocky habitats may retain heat longer after sunset, as sug-
gested by Burger and Gochfeld (1981). Thus, the
observed choice of nest site features by Kelp gulls in the
Beagle Channel may be an adaptation to nesting in high
latitudes with chances of relatively cold weather and
even late-season snow storms, as average ambient tem-
peratures during the Kelp gull nesting season vary
between 8.5 and 10.5°C (Servicio Meteorológico Nac-
ional of Argentina, unpubl. data).

Results obtained at the Beagle Channel colonies conWrm
the plasticity of microhabitat use by the Kelp gull, and their
ability to take advantage of nesting sites according to avail-
ability and local environmental factors. In the study area,
Kelp gull selected diVerent nest site features than those
commonly used at lower latitudes, choosing rocky over
vegetated microhabitats. Unfortunately, information on
breeding success is lacking and thus it is not possible to
assess if Kelp gull microhabitat preferences at these loca-
tions are adaptive. Future studies should evaluate the eVects
of selected nest site variables on Kelp gull breeding output.

Acknowledgments Research was funded by grants from Wildlife
Conservation Society. Thanks to Pablo García Borboroglu for advice
in data analyses and comments on an earlier version of the manuscript.
Thanks to Centro Nacional Patagónico (CONICET) for institutional
support, and Patagonia Explorer, Centro Austral de Investigaciones

CientíWcas (CONICET), Adrián Schiavini and Andrea Raya Rey for
logistical support.

References

Becker PH, Erdelen M (1982) Vegetation surrounding Herring Gulls’
(Larus argentatus) nests in relation to wind direction. J Ornithol
123:117–130

Block WM, Brennan LA (1993) The habitat concept in ornithology,
theory and applications. In: Power DM (ed) Current ornithology,
vol 11. Plenum Press, New York, pp 35–91

Bosch M, Sol D (1998) Habitat selection and breeding success in Yel-
low-legged Gulls Larus cachinnans. Ibis 140:415–421

Buckley FG, Buckley PA (1980) Habitat selection in marine birds. In:
Burger J (ed) Behavior of marine animals, vol 4. Plenum Press,
New York, pp 69–112

Bukacinska M, Bukacinski D (1993) The eVect of habitat structure and
density of nests on territory size and territorial behaviour in the
Black-headed Gull (Larus ridibundus L.). Ethology 94:306–316

Burger J (1977) Role of visibility in nesting behavior of Larus gulls. J
Comp Physiol Psychol 91:1347–1358

Burger J, Gochfeld M (1981) Nest site selection by Kelp Gulls in
Southern Africa. Condor 83:243–251

Burger J, Gochfeld M (1985) Colony and nest-site selection behaviour
in Silver Gulls Larus novaehollandiae in Queensland, Australia.
Bird Behav 7:1–21

Burger J, Gochfeld M (1996) Family Laridae (Gulls). In: del Hoyo J,
Elliott A, Sartagal J (eds) Handbook of the birds of the world, vol
3: hoatzin to auks. Lynx Editions, Barcelona, pp 572–623

Carey C (2002) Incubation in extreme environments. Avian incuba-
tion. In: Deeming DC (ed) Behaviour environment and evolution.
Oxford Ornithology Series. Oxford University Press, New York,
pp 238–253

Cody ML (1985) An introduction to habitat selection in birds. In: Cody
ML (ed) Habitat selection in birds. Academic Press, New York,
pp 3–56

Crawford RJM, Cooper J, Shelton PA (1982) Distribution, population
size, breeding and conservation of the Kelp gull in Southern Afri-
ca. Ostrich 53:164–177

Fordham RA (1964) Breeding biology of the Southern Black-backed
Gull. I. Pre-egg and egg stage. Notornis 11:3–34

García Borboroglu P, Yorio P (2004a) Habitat requirements and selec-
tion by kelp-gulls in central and northern Patagonia, Argentina.
Auk 121:243–252

García Borboroglu P, Yorio P (2004b) EVects of microhabitat prefer-
ences on kelp gull Larus dominicanus breeding performance. J
Avian Biol 35:162–169

García Borboroglu P, Yorio P (2004c) Microhabitat selection of Kelp
Gulls, Larus dominicanus, in Patagonia, Argentina. Emu
104:241–249

Good T (2002) Breeding success in the Western gull £ Glaucous-
winged gull complex: the inXuence of habitat and nest-site char-
acteristics. Condor 104:353–365

Hosmer DW, Lemeshow S (1989) Applied logistic regression. Wiley,
New York

Jackson DA (1993) Stopping rules in principal components analysis: a
comparison of heuristical and statistical approaches. Ecology
74:2204–2214

Jehl JR Jr, Mahoney SA (1987) The roles of thermal environments and
predation in habitat choice in the California Gull. Condor 89:850–
862

Kim S-Y, Monaghan P (2005) Interacting eVects of nest shelter and
breeder quality on behaviour and breeding performance of herring
gulls. Anim Behav 69:301–306
123



Polar Biol
Olivier F, Wotherspoon SJ (2006) Distribution and abundance of Wil-
son’s storm petrels Oceanites oceanicus at two locations in East
Antarctica: testing habitat selection models. Polar Biol 29:878–
892

Orians GH, Wittenberger JF (1991) Spatial and temporal scales in hab-
itat selection. Am Nat 137:529–549

Partridge L (1978) Habitat selection. In: Krebs JR, Davies NB (eds) An
introduction to behavioural ecology. Blackwell, Oxford, pp 351–
376

Pierotti RJ, Good TP (1994) Herring Gull, Larus argentatus. Birds N
Am 124:1–28

Quintana RD, Travaini A (2000) Characteristics of nest sites of Skuas
and Kelp Gull in the Antarctic Peninsula. J Field Ornithol 71:236–
249

Ramos JA, del Nevo AJ (1995) Nest-site selection by Roseate Terns
and Common Terns in the Azores. Auk 112:580–589

Saliva JE, Burger J (1989) EVect of experimental manipulation of veg-
etation density on nest-site selection in sooty terns. Condor
91:689–698

Simeone A, Bernal M (2000) EVects of habitat modiWcation of breeding
seabirds: a case study in Central Chile. Waterbirds 23:449–456

Stokes DL, Boersma PD (1998) Nest-site characteristics and reproduc-
tive success in Magellanic Penguins (Spheniscus magellanicus).
Auk 115:34–49

Walsberg GE (1985) Physiological consequences of microhabitat
selection. In: Cody ML (ed) Habitat selection in birds. Academic
Press, New York, pp 389–413

Yorio P, Bertellotti M, Quintana F (1995) Preferences for covered nest
sites and breeding success in Kelp Gulls Larus dominicanus. Mar
Ornithol 23:121–128

Yorio P, Frere E, Gandini P, Conway W (1999) Status and conservation
of seabirds breeding in Argentina. Bird Conserv Intl 9:299–314
123


	Nest site selection of the Kelp gull (Larus dominicanus) in the Beagle Channel, Tierra del Fuego, Argentina
	Abstract
	Introduction
	Methods
	Study area
	Microhabitat measurements
	Statistical analyses

	Results
	Conejo Island
	Bridges Island

	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


