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DEMOgrAPHIC AND BrEEDINg PErfOrMANCE
Of A NEW KElP gUll LARUS DOMINICANUS COlONy

IN PATAgONIA, ArgENTINA

DEMOgrAfíA y DESEMPEñO
DE lA rEPrODUCCIÓN EN UNA NUEVA COlONIA

DE gAVIOTA COCINErA LARUS DOMINICANUS
EN lA PATAgONIA, ArgENTINA

Nora lISNIzEr1 *, Pablo gArCíA-BOrBOrOglU1, 2 and Pablo yOrIO1, 3

SUMMAry.—Understanding the processes involved in the establishment and persistence of new
seabird colonies is important for improving conservation and management strategies. Over the past
few decades, kelp gull Larus dominicanus numbers have increased in Patagonia, Argentina, and new
colonies have been reported. We studied a recently established colony to analyse aspects of its population
dynamics and breeding biology. The number of breeding pairs at Punta loma increased from 13 to 233
in the seven years after the colony was established (2004-2011) and the number of chicks fledged per
nest was low (< 1 chick per nest) compared to that of other long-established kelp gull colonies in the
region. Modelled estimates of abundance assuming closed population dynamics for the Punta loma
colony were lower than observed (70% lower or more), suggesting that the observed growth cannot
be explained by local productivity alone. Immigration from other colonies was likely to be the main
factor responsible for the observed growth, being considerably higher than local recruitment. This
study constitutes the first characterisation of demographic processes occurring during the initial years
following colony establishment in kelp gulls. The main findings include rapid population growth
driven by immigration and poor breeding performance potentially linked to a high proportion of young
breeders. Our results highlight the key role of source-sink dynamics on the growth and persistence of
new seabird colonies.
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INTrODUCTION

global change scenarios occurring during
the last few decades are challenging the abili-
ty of species to adapt to a rapidly changing
environment. Perturbations in coastal areas,
alterations in prey distribution and abundance
(i.e. prey depletion or anthropogenic food
sources), and climate change, have the poten-
tial to change seabird breeding distributions
(Camphuysen and garthe, 2000; Ainley and
Divoky, 2001; Erwin et al., 2003; Chambers
et al., 2005). Distributional shifts of long-
existing breeding sites and the establishment
of colonies in new areas have been reported
for many seabird species (Van Eerden and
gregersen, 1995; Kildaw et al., 2005; Skórka
et al., 2005; Crawford et al., 2008). The
formation of new colonies at previously
unoccupied sites is one of the characteristic
processes of metapopulation dynamics and
various models have highlighted the impor-
tance of this process in the persistence of
metapopulations (Hanski and gaggiotti,
2004). However, relatively few studies have

examined the demographic dynamics of new
seabird colonies (Martínez-Abraín et al.,
2001; Oro and ruxton, 2001; Kildaw et al.,
2005; Coulson and Coulson, 2008; lenda
et al., 2010; Pyk et al.; 2013). 

The connectivity among colonies through
dispersal of individuals plays an important
role in the viability of seabird populations,
allowing the formation of colonies in new
sites and the recolonisation of locally extinct
colonies (Hanski and gaggiotti, 2004). Natal
and breeding dispersal are key parameters in
the population dynamics of new colonies as
they can have a great influence on their
growth rates (Inchausti and Weimerskirch,
2002; Cam et al., 2004; lewison et al., 2012).
Seabird colonies can grow at high rates in
their initial years and this population growth
can be driven mainly by recruitment of indi-
viduals from other colonies, as demonstrated
for some gull species (Crawford et al. 1999;
Oro and ruxton, 2001; Kildaw et al., 2005;
Skórka et al., 2005; Neubauer et al., 2006). 

The kelp gull Larus dominicanus is wide-
ly distributed in the southern hemisphere
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rESUMEN.—la comprensión de los procesos involucrados en el establecimiento y la persistencia de
nuevas colonias de aves marinas es importante para mejorar las estrategias de manejo y conservación.
Durante las últimas décadas, los números de gaviota cocinera Larus dominicanus en Patagonia, Argen-
tina, se han incrementado y se han formado nuevas colonias. Estudiamos una colonia establecida re-
cientemente para analizar aspectos de su dinámica poblacional y biología de reproducción. El número
de parejas reproductoras en Punta loma se incrementó de 13 a 233 en los siete años posteriores al
establecimiento de la colonia (2004-2011) y el número de pollos independizados por nido fue bajo
(< 1 pollo por nido) en comparación a otras colonias más antiguas de la región. las estimaciones de
abundancia obtenidas de un modelo que asume una dinámica poblacional cerrada para la colonia
de Punta loma fueron menores que las observadas (70% menores o más), sugiriendo que el crecimien-
to observado no puede ser explicado únicamente por productividad local. la inmigración desde otras
colonias fue posiblemente el principal factor responsable del crecimiento observado, siendo conside-
rablemente mayor al reclutamiento local. Este estudio constituye la primera caracterización de los pro-
cesos demográficos que ocurren durante los primeros años desde el establecimiento de una colonia
en gaviotas cocineras. los principales resultados incluyen un rápido crecimiento poblacional favore-
cido por la inmigración y un pobre rendimiento reproductivo potencialmente asociado a una elevada
proporción de reproductores jóvenes. Nuestros resultados resaltan el papel clave de la dinámica de tipo
fuente-sumidero en el crecimiento y persistencia de colonias nuevas de aves marinas.

Palabras clave: aves marinas, crecimiento poblacional, Patagonia, productividad, reclutamiento.



(Burger and gochfeld, 1996). In Patagonia,
Argentina, the kelp gull is the most abun-
dant gull species (yorio et al., 1999). Along
1,800 km of coastline in northern Patagonia,
lisnizer et al. (2011) estimated a total popu-
lation of 72,000 breeding pairs, with 10 new
colonies recorded and an annual growth rate
of 2.7% between 1994 and 2008. An increase
in the kelp gull population may have negative
effects on other coastal species through pre-
dation, competition for breeding sites and
kleptoparasitism, and their activity at or near
cities may result in hazards to aircraft and
threats to human health (see review in yorio
et al., 2005). Knowledge of kelp gull demo-
graphic and reproductive parameters is essen-
tial to implement appropriate management
actions. Moreover, information on the colo-
nisation dynamics of new sites and transfer
processes (i.e. immigration, emigration)
within the metapopulation is crucial for im-
proving conservation and management strate-
gies (Oro, 2003; lenda et al., 2010), being
particularly relevant under this population
increase scenario. We analysed aspects of the
population dynamics and breeding biology of
kelp gulls at a recently established colony in
Patagonia. Our objectives were to: (1) esti-
mate reproductive parameters, (2) analyse the
rate of population change, and (3) examine
the roles of immigration and local recruitment
on population growth of this new colony. 

MATErIAlS AND METHODS

Study area
The Punta loma Protected Area (42º 49’ S,

64º 53’ W) is located 15 km from the city of
Puerto Madryn, Chubut, Argentina. Kelp
gulls first nested there in 2004 (E. Dames,
pers. comm.). The colony is at the top of a
sedimentary cliff. Vegetation in the nesting
area consisted of isolated shrubs, mainly
Suaeda divaricata, Lycium chilense and
Atriplex lampa.

Breeding performance

During the breeding seasons of 2006 and
2007 we visited the colony every two to three
days from mid-September to early february
and collected information on timing of nest
initiation, laying dates, clutch sizes, hatching
success, and number of chicks fledged per
nest. We monitored 116 nests in 2006 and
119 nests in 2007, which were individually
marked with numbered tags. We marked
eggs with a felt-tip pen and chicks at hatching
with individually labelled fibre-tape bands
that were replaced by both metal and plastic
rings when chicks were 25 days old. Before
hatching, we surrounded the study area with
a 60-cm-high fence to prevent chicks from
moving too far from their nests and to facili-
tate the counting of chicks. The fence was
kept in place until the end of the breeding
season. We recorded hatching success (chicks
hatched/eggs laid), fledging success (chicks
fledged/chicks hatched) and number of
chicks fledged per nest with eggs laid.
fledging was defined as chicks surviving
to 28 days of age, corresponding to the age
when chicks are highly mobile, but not yet
flying. Sample sizes of the different variables
analysed may differ due to the loss of nests
and because a few inaccessible nests (e.g.
located on cliff ledges or steep slopes) were
not included in the fenced area. Means are
presented with standard errors. We used
non-parametric statistics as underlying para-
metric assumptions were not met, except in
the analysis of the proportion of nests with
eggs. In all cases, we considered tests as
significant at P < 0.05. 

Age at first breeding

from 2006 to 2008, we marked a total of
141 chicks (34, 65 and 43 chicks in 2006,
2007 and 2008, respectively) with plastic
rings with unique four-letter combination
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codes. from 2007 to 2011 breeding seasons,
we resighted ringed birds at the Punta loma
colony to determine the age of first breeding.
We observed the colony during one hour
twice a week from two locations at the pe-
riphery of the colony and recorded the ring
code of each ringed bird sighted together with
breeding behaviour (incubation, parental
care) within or at the periphery of the colony.

Demographic aspects

from 2004 to 2011, we conducted nest
counts during late incubation (mid-Novem-
ber) to estimate the yearly abundance of
breeding pairs. We considered nests active
if they contained an egg or chick or if there
were signs of recent use, such as fresh nesting
material. We estimated the population growth
rate using log-linear regression of counts
against time based on an exponential model
of population growth Nt = N0 × ert, where the
slope of the regression line corresponds to
the population growth rate (Caughley, 1977). 

To determine if the observed population
growth could be explained in the absence of
immigration, we modelled nest abundance
under the assumption of a closed popula-
tion. We used a deterministic exponential
growth model based on the following vital
rates: Estimated nests(t) = (Breeders(t) + lo-
cally-born recruits(t)) / 2, where Breeders(t) =
Breeders(t – 1) × S(breeders), and locally-born
recruits = Nests(t – 3) × Productivity × S(recruits).
The term Breeders(t) denotes the number of
breeding birds in current year (t), derived
from the annual count of active nests in the
case of the first modelled year. The term
t–3 refers to the years to first breeding, three
years being the youngest age of breeding
for ringed chicks at the Punta loma colony
(see results). Estimates of adult and juvenile
survival were not available for the region so
we used survival values estimated for kelp
gull populations in southern Africa (Altwegg

et al., 2007). S(breeders) denotes survival of
birds older than one year of age (0.84, IC95%:
0.77 –0.89, Altwegg et al., 2007). S(recruits)
denotes survival of birds at minimal recruit-
ment age, and is the product of first-year
survival (0.44, IC95%: 0.35–0.54, Altwegg et
al., 2007) times S(breeders)

2. Division by two in
the estimated nests formula converts indi-
vidual estimates into nest estimates, assuming
a 1:1 sex ratio. We estimated mean annual
productivity based on the mean number of
chicks fledged per nest in 2006 and 2007
(0.48 chicks/nest; see results). We assumed
100% philopatry. This assumption together
with that of minimal age at first breeding
was to maximise the estimate of locally born
recruits. We also estimated colony growth
rate considering immigration in the two years
prior to the first possible recruitment of lo-
cally born individuals (2005 and 2006).
Numbers of breeding birds in these two years
were derived from the number of breeding
pairs observed at the colony in each of these
years. Immigration for 2005 and 2006 was
calculated as the difference between the num-
ber of observed breeders in a given year and
surviving breeders from the previous year
(assuming no locally born recruits in those
years). To assess possible variability in sur-
vival, given the lack of information for the
local population, we replicated the analysis
using the minimum and maximum confi-
dence interval values for the previously men-
tioned survival estimates (first year survival
= 0.44 IC95%: 0.35–0.54; >1 year survival =
0.84 IC95%: 0.77–0.89; Altwegg et al., 2007).
Thus, we obtained three nest abundance and
population change estimates for each model.
finally, to assess the relative roles of immi-
gration and local recruitment, we incorpo-
rated into the analysis the possible immigra-
tion of individuals from other colonies into
the Punta loma population. We estimated the
immigration required to support the observed
colony growth during the study period using
the formula: Net migration(t) = Total re-
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cruits(t) – locally-born recruits(t), where Total
recruits(t) = (Nests(t) – (Nests(t – 1) × S(breeders)))
× 2. Values are reported as means ± SE.

rESUlTS

Breeding performance

The first nests were built on 17 Septem-
ber 2006 and 3 October 2007, and the first
eggs were recorded on 20 September 2006
and 5 October 2007. The last eggs were laid
on 16 December 2006 and on 26 Novem-
ber 2007. Thus, the laying periods spanned
~12 weeks in 2006 and 7 weeks in 2007,
resulting in a different laying pattern of first
eggs between seasons (Kolmogorov-Smirnov
test, P < 0.0001). The median laying date
was 31 October in 2006 (N = 116) and 4 No-
vember in 2007 (N = 119). The number of
eggs per nest ranged from 1 to 4, although
only one four-egg clutch was recorded. Mean
clutch sizes were 2.62 ± 0.05 (N = 108) in
2006 and 2.44 ± 0.06 (N = 118) in 2007
(table 1). Clutch-size did not differ between

seasons (Mann-Whitney U-test, U = 6092.5,
P = 0.17). The proportion of nests with eggs
was significantly lower in 2006 than in 2007
(88.5 vs. 97.5%, respectively, c 2

1 = 6.43,
P = 0.01).

The first chicks were recorded between 7
and 8 November in both years, and the last
eggs hatched 54 and 46 days later in 2006
and 2007, respectively. Thus, the pattern of
hatching of first eggs differed between years
(Kolmogorov-Smirnov test, P = 0.036).
However, median hatching dates were simi-
lar, being 29 November in 2006 and 1 De-
cember in 2007 (N = 62 and 75 nests, respec-
tively). Hatching success was 0.60 ± 0.05
(N = 73 nests) in 2006 and 0.64 ± 0.04
(N = 86 nests) in 2007 being similar in both
years (Mann-Whitney U-test, U = 3049.0,
P = 0.76). Breeding pairs hatched on average
1.53 ± 0.14 chicks (N = 72 nests) in 2006 and
1.63 ± 0.11 chicks (N = 87 nests) in 2007.
fledging success was 0.22 ± 0.04 (N = 45
nests) in 2006 and 0.41 ± 0.05 (N = 70) in
2007, being significantly different between
years (Mann-Whitney U-test, U = 1211.0,
P = 0.035). The number of chicks fledged per
nest with eggs laid was 0.30 ± 0.07 (N = 81)
in 2006 and 0.65 ± 0.10 (N = 89) in 2007.
Pairs raised at least one chick in 26.5% of
the nests (N = 68) in 2006, and in 42.7%
of the nests (N = 89) in 2007.

Age at first breeding

first breeding was recorded at four years
of age for birds ringed in 2006 (2 birds, 5.9%
of birds ringed that year), and at three years of
age for birds ringed in 2007 and 2008 (1 bird
of each cohort, 1.5% and 2.4% of birds ringed
in 2007 and 2008, respectively). 

Colony growth

The number of breeding pairs at Punta
loma increased from 13 in 2004 to 233 in
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TABlE 1

Clutch size of kelp gulls at Punta loma (Argenti-
na) during 2006 and 2007.
[Tamaños de puesta de gaviotas cocineras du-
rante 2006 y 2007 en Punta Loma (Argentina).]

2006 2007

1-egg clutches 3 (2.78%) 11 (9.32%)
2-egg clutches 35 (32.41%) 45 (38.14%)
3-egg clutches 70 (64.81%) 61 (51.69%)
4-egg clutches 0 1 (0.85%)
Mean ± s.e. 2.62 ± 0.05 2.44 ± 0.06
N 108 118



2011 (fig. 1), with the rate of growth varying
during the study. The number of breeding
pairs increased at a relatively high rate
during the first three years (2004-2006: l =
2.88), but showed a mean decreasing trend
during the following three years (2006-2009:
l = 0.88). The number of breeding pairs in-
creased again during the last two study years,
although at a lower rate compared to the first
period (2009-2011, l = 1.73; fig. 1).

Model results indicated that the observed
population growth during the seven years

cannot be explained by local recruitment
alone (fig. 2). Assuming that the Punta loma
colony behaved as a closed population, esti-
mated abundances showed a decreasing trend
during the study period (model a: l = 0.92).
Calculations using this closed population
model provided an estimated number of
nests for the last year of our study (2011) that
was 97% lower than that observed. In addi-
tion, the closed population analysis allowing
only two immigration pulses in years prior
to the first possible recruitment of locally
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fIg. 1.—Breeding pairs observed (logarithmic scale) and estimated population growth rate during three
periods in the kelp gull colony at Punta loma (Argentina).
[Parejas observadas que nidificaron (en escala logarítmica) y tasa estimada de crecimiento poblacio-
nal durante tres periodos en la colonia de gaviotas cocineras en Punta Loma (Argentina).]
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born gulls indicated that the estimated num-
ber of nests in the last study year was 72%
lower than actually observed (fig. 2). This
last model indicated an increasing trend
(model b: l = 1.15), but with a lower growth
rate than that observed.

These results were consistent with the
population growth rate estimated by the
models where survival estimates were re-
placed by the lowest and highest values of
the considered parameters confidence inter-
val. Population growth rates (l) considering

just one founder group (model a) were
0.84 and 0.98 for minimum and maximum
survival values, respectively. growth rate
estimates for the model considering two
immigration events in the two years after the
colony was first established (model b) were
1.07 and 1.21 for minimum and maximum
survival values, respectively. In summary,
both models with variable survival estimates
showed that the Punta loma colony could
not have attained the observed growth rate
just by local production.
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fIg. 2.—Observed nest abundance in the colony of kelp gulls at Punta loma (Argentina) (full squares)
and estimated nest abundances considering (a) a closed population without immigration (empty circles)
and (b) two immigration pulses prior to the first possible recruitment event of locally-born individuals
(empty triangles). Dotted lines indicate the estimations considering minimum and maximum survival
values (see text).
[Número de nidos observados en la colonia de gaviotas cocineras en Punta Loma (Argentina) (cuadra-
dos negros) y número estimado de nidos considerando (a) una población cerrada sin inmigración
(círculos vacios) y (b) dos pulsos inmigratorios antes del primer evento de posible reclutamiento de
individuos nacidos localmente (triángulos vacíos). Las líneas de puntos indican estimaciones consi-
derando valores de supervivencia máxima y mínima (véase texto).]
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Local recruitment and immigration

recruitment of breeders was relatively
high, with the exception of 2008 and 2009
when there was no or very low recruitment
(table 2). Model results showed that the mean
number of annual recruits required to sustain
the observed population growth at the Punta
loma colony was 83 ± 28 birds. results for
the same analysis using minimum and maxi-
mum survival values were consistent with
this pattern (94 ± 29 birds and 75 ± 28 birds,
respectively). The mean estimated number of
chicks fledged during our study was 51 ± 11
per year, and the mean estimated number of
locally born recruits (chicks surviving to re-
cruitment age) was 12 ± 3 per year (table 2).
Mean estimated net migration, calculated as
the difference between total and locally-born
recruits, was 76 ± 28 per year, with a median
of 74 birds per year and a peak of up to 192
immigrant birds in 2011. 

DISCUSSION

laying dates, clutch sizes, and hatching
success at the Punta loma colony were
within the ranges of those recorded at two
other long-established colonies in the region
(Malacalza, 1987; yorio et al., 1995; yorio
and garcía Borboroglu, 2002). The onset of
laying was similar to that at the Punta león
colony, one of the largest kelp gull colonies in
the region located 50 km south of Punta loma
(late October to early November; Malacalza,
1987; yorio et al., 1995). Clutch size and
hatching success were similar to those at the
Punta león and Isla Vernacci Sudoeste
colonies, the latter one located 300 km south
of Punta loma (clutch size: 2.3-2.5 eggs per
nest, hatched eggs per nest: 1.70-2.07; yorio
et al., 1995; yorio and garcía-Borboroglu,
2002). However, the number of chicks
fledged per nest was lower at the Punta loma
colony (1.05-1.21 at Punta león and 0.84-
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TABlE 2

Annual number of estimated fledged chicks and recruits at the kelp gull colony of Punta loma (Argenti-
na) (estimates assume 100% philopatry).
[Número anual de volantones y reclutamientos estimados en la colonia de gaviotas cocineras en Punta
Loma (Argentina) (las estimas asumen el 100% de filopatría).]

Years since
Year colony Breeding Fledged Locally-born Net Total

establishment pairs chicks recruits migration recruits

2004 0 13 6 0 26 26
2005 1 63 30 0 104 104
2006 2 108 52 0 110 110
2007 3 114 55 2 45 47
2008 4 88 42 9 –25 –16
2009 5 78 37 16 –8 8
2010 6 155 74 17 162 179
2011 7 233 112 13 192 206



0.86 at Isla Vernacci Sudoeste; yorio et al.,
1995; yorio and garcía-Borboroglu, 2002).
The lower breeding success is consistent with
the individual quality hypothesis (Kildaw et
al., 2005). It proposes that low quality indi-
viduals that are poor competitors in well es-
tablished colonies may benefit by breeding at
new sites. Individual quality may be corre-
lated with age, and several studies in many
bird species have shown that breeding success
is higher in older individuals (see reviews in
Saether, 1990; Hamer et al., 2002). Thus, the
lower productivity at the Punta loma colony,
compared to other old-established colonies,
suggests that it may consist of a higher pro-
portion of young and first-breeders. Studies in
new colonies of gulls, terns, and cormorants
reported that they were mainly composed by
young breeders (Coulson and White, 1956;
Tims et al., 2004; Hénaux et al., 2007).

Previous research on kelp gull populations
in South Africa reported that the age of first
breeding was four years old (Crawford et
al., 2000), although some birds may breed at
three years of age (Whittington, 2007). Our
study provides the first information on the age
of first breeding for kelp gull populations in
South America, and results are consistent with
those from South Africa. Different factors
can affect the age of first breeding in birds,
such as availability of food and mates and the
abundance and density of breeders (Becker
and Bradley, 2007). lower nest densities may
allow younger individuals to hold breeding
territories (lavers et al., 2008). Several
seabird studies have shown that low breeding
densities, such as those resulting from sig-
nificant events of adult mortality (i.e. culling
or oil spills) allow young birds to enter the
breeding population (Duncan, 1978; Coulson
et al., 1982; Porter and Coulson, 1987; Votier
et al., 2008). This compensatory recruitment
is promoted by low competition levels at
colonies with a reduced number of birds.

Several studies of new seabird colonies
have shown high rates of increase in breeding

numbers during the first years after colonies
were established (e.g., Porter and Coulson,
1987; Hénaux et al., 2007; Pyk et al., 2013).
The Punta loma kelp gull colony increased
from 13 to 233 pairs in seven years, a similar
trend to that recorded during the first three
years at the Isla Ezquerra colony established
in northern Patagonia in 2003 (from 12 to 42
pairs; lisnizer et al., 2011). Similarly, a new
kelp gull colony at robben Island, South
Africa, increased from 4 to 480 breeding
pairs during the first 10 years (Calf et al.,
2003; Crawford et al., 2009). Similar and
higher rates of increase have been reported
for new colonies in other gull species. for
example, Oro and ruxton (2001) reported
that a new colony of Audouin’s gull Larus
audouini grew at a rate of 44% during the
first decade, Kildaw et al., (2005) reported
relatively high growth rates (> 30%) in new
kittiwake Rissa tridactyla colonies during
the first years, and Skórka et al. (2005) found
that a new colony of caspian gulls Larus
cachinnans increased by 78% in 10 years.
These high growth rates observed were
mainly explained by immigration from other
breeding locations; other factors influencing
this process were low nesting density, habitat
quality, and low predation (Kildaw et al.,
2005; Skórka et al., 2005; Crawford et al.,
2009). Studies of gannet and gull colonies in-
dicate that both natal and breeding dispersal
can contribute to high growth rates of new
colonies (Oro and ruxton, 2001; Kildaw et
al., 2005; Coulson and Coulson, 2008; Pyk
et al., 2013). future studies should assess
the differential contribution of breeding and
natal dispersal to recruitment processes at
this newly established Punta loma colony.
Three– and four-year old individuals ringed
as chicks at the Punta león colony were ob-
served prospecting at the Punta loma colony,
suggesting that recruitment of first breeders
from other breeding locations is occurring at
our study colony (N. lisnizer, pers. obs.). In
addition, a bird ringed as a breeder in Punta
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loma was recorded in the two following
years breeding at the Punta león colony
(N. lisnizer, pers. obs.). Continuity in the
ringing and resighting efforts of kelp gulls
will allow the unravelling of these processes
in the future. 

Our results suggest that immigration was
important in the growth of the new kelp gull
colony at Punta loma, which is consistent
with other studies of the demographic be-
haviour of new seabird colonies (Oro and
Pradel, 1999; Martínez-Abraín et al., 2001;
Oro and ruxton, 2001; Kildaw et al., 2005;
Skórka et al., 2005; Coulson and Coulson,
2008). When compared to observed results,
models under the assumption of a closed
population predicted a lower population
growth rate and size. furthermore, our analy-
sis suggested that the observed population
growth could not have been attained even
considering two initial immigration pulses in
years prior to the first possible recruitment
event of locally born individuals. Population
growth results were consistent when we per-
formed the same analysis using different
survival values, suggesting that the survival
values used were acceptable for this popula-
tion. further studies using estimated survival
values for the local population and annual
breeding success values should allow a better
understanding of immigration and recruit-
ment processes in the study colony. 

In summary, the kelp gull colony at Punta
loma showed an increase in breeding pairs
since it was first established, but productivity
was low compared with long-established
kelp gull colonies in the region. recruitment
of breeders from other colonies was likely
to be the main factor responsible for the
observed growth, being considerably higher
than local recruitment during most years
of our study. This study contributes to the
understanding of the local dynamics of a
recently established seabird colony, and
highlights the importance of source-sink
processes in its maintenance and growth.
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