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Behavioral response of South American sea lion
Otaria flavescens to tourist disturbance
during the breeding season
Respuesta conductual del lobo marino común Otaria flavescens a
la perturbación por turistas durante la época reproductiva
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Resumen.- Los pinípedos muestran una alta predictibilidad en su distribución, tanto espacial como temporal, y
tienden a congregarse en parches, lo que permite un fácil acceso de turistas. Sin embargo, la presencia de dichos
turistas puede generar un impacto negativo sobre los animales. El objetivo de este estudio fue evaluar, por
primera vez en Chile, el efecto del ecoturismo sobre el comportamiento del lobo marino común Otaria flavescens
durante la época reproductiva. Registramos un total de 44 visitas de embarcaciones a la lobera reproductiva de
Isla Chañaral. La mayoría de los turistas mostró una actitud de calma, seguida por moderada y perturbadora. La
respuesta de los lobos marinos fue mayoritariamente de escape, seguida de inactiva y alerta. La respuesta de los
lobos marinos se relacionó negativamente con la distancia de aproximación de la embarcación a la colonia, pero no
se relacionó ni con el tiempo de permanencia de la embarcación en la colonia ni con la conducta de los turistas.
Nuestros resultados indican que el lobo marino común es afectado negativamente por la presencia de turistas,
especialmente debido al escape de los individuos desde la colonia al mar. Dichos escapes pueden generar efectos
fisiológicos negativos sobre el animal, lo que puede incidir sobre su adecuación biológica. Sugerimos que futuros
estudios evalúen el comportamiento de respuesta de los lobos marinos durante la época reproductiva y en otros
periodos del año, además de analizar posibles diferencias entre clases de edad y sexo, lo que permita contar con
herramientas adecuadas para el manejo del turismo sobre el lobo marino común en Chile.
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Abstract.- Pinnipeds have a high predictability, both spatial and temporal, and tend to be distributed in patches,
which permitting tourists easy access to them. However, the presence of tourists may generate a negative
impact on the animals. The objective of this study was to evaluate, for the first time in Chile, the effect of
ecotourism activities on the behavior of the South American sea lion Otaria flavescens during the reproductive
season. We recorded a total of 44 visiting boats to the reproductive colony of this species on Isla Chañaral. The
attitude of the majority of the tourists was a quiet one; however this was followed by moderate and disturbing
behavior. The response of sea lions was mainly to escape, followed by a period of inactive and alert. The response
of sea lions was negatively related to the distance at which the boats approached the colony, but was not related
to the time boats remained in the colony or the behavior of tourists. Our results show that the South American sea
lion is negatively affected by human presence, shown by the escape of individuals from the colony to the sea.
Escaping from the colony may generate negative physiological effects on an animal physiological effects on an
animal, and ultimately affect the fitness of the individual. We suggest that future studies should evaluate changes
in behavior during the reproductive season and in other periods, and the behavior of sea lions at different ages
and sexes, to provide tools to improve the management of tourist activities on the South American sea lion in
Chile.
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INTRODUCTION
Ecotourism activities have increased exponentially in recent
years all over the world, especially relating to those species
which have a high spatial and/or temporal predictability

(Cassini et al. 2004). This is the case for species inhabiting
coastal areas, in which the distribution of some occurs in
patches, such as nesting areas of marine birds and some
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species of marine mammals, allowing easy access for tourists
(Kirkwood et al. 2003). However, although this activity
generates important economic input for the local
communities, uncontrolled visits may have a negative impact
on the species, both at the individual and population level
(Barton et al. 1998).
A number of pinniped species (seals, walrus and sea
lions) are currently subjected to strong anthropic
perturbation, because of both interactions with fishing
activities (Wickens 1995, Trites et al. 1997) and ecotourism
(Engelhard et al. 2001, Lalas & Bradshaw 2001). Several
responses of sea lions to the presence of tourists have been
described, such as an increase in alert behavior (Engelhard
et al. 2002), decrease in the time mothers spend with their
offspring (Kovacs & Innes 1990), aggressive behavior of
animals towards tourists (Barton et al. 1998, Cassini et al.
2004) and even the escape of animals from the colony
(Born et al. 1999, Cassini et al. 2004), which may lead to
the abandonment of an area as a reproductive or resting
site.
Isla Chañaral is part of an important marine reserve in
the north-central area of Chile, attracting hundreds of
tourists during the year, especially in summer months.
For example, in the summer of 2010 the island was visited
by about 1200 tourists, the majority during the month of
February (CONAF)1. The principal activity of tourists in
the reserve is whale watching, due to the diversity of
cetacean species which are seen in the area, such as minke
whales (Balaenoptera acutorostrata), humpback whales
(Megaptera novaeangliae), fin whales (B. physalus), and
bottlenose dolphins (Tursiops truncatus) (Capella et al.
1999, Pérez et al. 2006). Tourists also observe a diverse
species of birds which nest on the island, such as the
Humboldt penguin (Spheniscus humboldtii), Peruvian
booby (Sula variegata) and Dominican gull (Larus
dominicanus) (Simeone et al. 2003). Additionally, tourists
observe the pinniped colonies which inhabit the island,
principally the South American sea lion (Otaria
flavescens), and to a lesser degree some phocids, such
as the southern elephant seal (Mirounga leonina)
(Sepúlveda et al. 2007, 2009). In particular, the reproductive
colony of the South American sea lion on the island is a
great tourist attraction, due to its easy access and to the
fact that the peak tourism period coincides with the
reproductive period of the species, in which there is a
high animal abundance and newborn pups (Acevedo et

1

al. 2003, Pavés et al. 2005, Sepúlveda et al. 2009). Visitors
are brought in artisanal boats of about 7 m in length; they
observe from the ocean, since landing on the island is
prohibited.
Although in other countries there are laws which limit
the approaching distance and the number of visitors to
animal colonies, in Chile there is no regulation that
restricts tourist visits or a minimum approach distance to
animals. A regulation is currently under discussion
concerning the observation of aquatic mammals, reptiles
and birds which would limit observation distance to a
minimum of 50 m for sea lions; however, it has not yet
been approved. Only an ordinance in a few local
communities limits the access of tourists to wildlife areas,
such as the marine reserve of Punta de Choros in the
north-central area and Puñihuil in the south.
Due to the accelerating increase of ecotourism and its
potential negative impact on pinniped colonies, it is
necessary to quantify the effects of its perturbations on these
species. The objective of this study is to evaluate, for the
first time in Chile, the effect of ecotourism on the behavior
of the South American sea lion.

MATERIALS AND METHODS
Isla Chañaral (29º02’S-71º36’W), part of the Isla Chañaral
Marine Reserve and the National Humboldt Penguin
Reserve, is located in north-central Chile (Fig. 1). The island
is about 10 km from the coast; the sea lion colony is located
in the protected zone which extends from the island to the
continent. During the summer, this colony is composed of
approximately 850 individuals, about 70% of which are
concentrated in the reproductive area of the colony
(Sepúlveda et al. 2009). Most of the individuals in the nonreproductive area are sub-adult males, old males and
juveniles who do not participate in reproduction.
The field study lasted from 07 to 18 February, 2010.
During this period, two observers remained hidden at a
height distance of 10 m above the animals from 0900 to
1800 h. We maintained a daily record of the visiting tourist
boats to the colony. For each visit, we recorded: (1) the
length of time the boat was close to the colony; (2) the
minimum distance between the boat and the colony; (3)
the behavior of the tourists; and (4) the behavior of the
sea lions. The minimum distance between the boat and
the colony was estimated by extrapolating the size of the

Logbook from Corporación Nacional Forestal, Atacama, northern Chile.
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Figure 1. Geographic location
of the South American sea lion
colony on Isla Chañaral /
Ubicación geográfica de la
lobera del lobo marino común en
Isla Chañaral

boat (7 m length) to that distance. The types of behavior
recorded for tourists and sea lions are shown in Tables 1
and 2, respectively; using similar behavior categories
previously described by Cassini et al. (2004). The
behavior categories were grouped in an ascending ordinal
scale from neutral behavior to negative behavior, both
for tourists and for sea lions. The categories for tourists
were (0) quiet, (1) moderate and (2) disturbing (Table 1).
For sea lions, the categories were (0) inactive, (1) alert, (2)
aggressive and (3) escape (Table 2). Categories were
assigned based on the overall behavior of the group, i.e.,
the behavior category which was shown by the majority
of the individuals (both for sea lions and tourists). The
non-parametric Kruskal-Wallis test was used to evaluate
the effects of boat distance and the length of boat stays
on sea lion behavior, since the data did not fulfill the
requisites for parametric statistics (Zar 1996). The relation
between tourist behavior and sea lion behavior was
analyzed using a contingency chi-square test. All
analyses were performed with the software package
Statistica 7.0 (StatSoft Inc. 2004)2.
2

Table 1. Behavior categories for tourists / Categorías conductuales
de los turistas

Table 2. Categories of sea lions responses to tourist visits /
Categorías de respuestas de los lobos marinos a la visita de turistas

StatSoft. 2004. Statistica, Version 7. Statsoft, Inc., Tulsa, OK.
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RESULTS

DISCUSSION

We recorded a total of 44 boat visits to the colony during
the study period; the mean distance of the closest
approach (± SD) was 15.2 ± 9.7 m (range: 6-50 m); they
stayed near the colony for 3.1 ± 1.5 min (range: 1-7 min).
This reproductive colony was visited by 3.9 ± 1.6 boats
per day (range: 2-7 visits).

Along the Chilean coast South American sea lions are
frequently seen, and there are several places where one may
visit these animals, via a tourism company, local fishermen
or privately (Kirkwood et al. 2003). However, there is no
record of the effect of tourist activities on the sea lions. Ours
is the first study in the country which evaluates this effect
on a colony of sea lions during the reproductive season.

The behavior of the tourists was mostly quiet, followed
by moderate and disturbing behavior (Fig. 2a). The response
of the sea lions was mainly that of escape, followed by
inactive and alert (Fig. 2b). We did not record any
instances of aggressive behavior by the sea lions.
The response of the sea lions was not significantly
related with the behavior of the tourists (χ2 = 4.68, g.l. = 2,
P = 0.322) or with the length of time the boat stayed near
the colony (H(2,37) = 1.891, P = 0.388). However, we found
a significant difference between the closest approach of
the boat and the behavior of the sea lions (H(2,37) = 6.40, P
= 0.040) (Fig. 3). When boats approached close to the
colony the animals showed a more negative response,
escaping when boats came closer than 25 m to the colony.

We found that a closer approach of a boat to the colony
caused individuals to escape from the colony to the sea.
Although we did not evaluate if this behavior is negative
to the animals, several studies establish that the escape
of animals to the water may have negative consequences
of a different kind and importance. For example, a direct
effect in reproductive colonies is that animals may
stampede and thus crush and kill newborn pups (Mattlin
1978). Also, the escape of animals to the water produces
an increase in energy expenditure due to loss of body
heat, which may generate physiological stress throughout
flaws in metabolic regulation (Castellini 2002). Finally, the
escape and subsequent abandoning of a site within the
colony may affect the reproductive success of the
individuals. Males of O. flavescens defends territories
where females go to mate (Cappozzo 2002); thus escape
and subsequent abandoning of the territory will have a
direct negative effect on the fitness of these individuals.
Our results coincide with those of other studies which
have shown that a negative behavior of pinnipeds
increases at shorter distances. For example, it has been
shown in harp seals (Pagophilus groenlandicus) that

Figure 2. Frequency distributions of a) tourist behavior and b)
responses of sea lions to tourists / Distribución de frecuencias de
a) conducta de los turistas y b) respuestas de los lobos marinos a
los turistas
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Figure 3. Relationship between the responses of sea lions to
tourists and the distance of boat approaches to the colony /
Relación entre las respuestas de los lobos marinos a los turistas y
la distancia de acercamiento de la embarcación a la colonia

tourist visits produce an increase in the alert state of the
animals, and thus a decrease in the time that mothers care
for their offspring and a consequent reduction in the time
spent nursing them (Kovacs & Innes 1990). These same
authors found that when tourists came closer than 3 m,
females showed aggressive behavior towards their own
offspring. For the New Zealand fur seal (Arctocephalus
forsteri), Barton et al. (1998) found that when tourists
approached within less than 5 m of the animals they
reacted with threatening behavior.

tourists approached and whether the colony is a
reproductive site or a haul-out, may influence the type of
response of animals to human activity. This last factor is
especially relevant, since this study was performed in the
reproductive part of the colony and we did not evaluate
what happened in the non-reproductive area. It would
also be interesting to evaluate the effect of human
perturbation outside the reproductive season, when adult
males do not behave territorially and offspring are more
independent.

Behavioral assessments of the responses to tourists
have been used to determine minimum approaching
distances (Cassini et al. 2004). Previous studies on
pinnipeds underscore the fact that there appears to be a
threshold distance (about 10 m between tourists and
animals) that triggers negative behavioral responses
(Kovacs & Innes 1990, Cassini 2001, Cassini et al. 2004).
This study found that sea lions escaped to the ocean
when boats came closer than 25 m. Since the approach
distance of tourists to pinnipeds is an important variable
in the response of the animals, a number of countries
have established minimum approach distances. For
example, New Zealand law requires a minimum approach
of 20 m to sea lions (Boren et al. 2002); in western Australia
the minimum approach distance is 10 m (Kirkwood et al.
2003), and in the Antarctic a minimum approach distance
of 5-10 m has been suggested for seals (IAATO 2007). In
Chile, at this moment there is no legislation which
establishes an approach limit to the sea lions. However, a
regulation is about to be approved which will establish a
minimum approach distance of 50 m for these species.
Based on our results, it is expected that once this
regulation takes effect, the impact on sea lion populations
could decrease.

In conclusion, we demonstrated a negative impact of
tourist visits to the reproductive colony of Isla Chañaral. We
found that the distance of a boat to the colony was the variable
which produced the greatest impact on the behavior of the
sea lions, generating the escape conduct at shorter distances.
This change in the behavior of the sea lions may have a
potential effect on the fitness of individuals. However,
because this study was done over a short period of time, our
results should be taken with caution. Future studies should
collect more data, and evaluate the physiological effects of
human presence on sea lions, in the reproductive season and
in other seasons and among age and sex classes, in order to
provide tools which contribute to improving the management
of tourist activity in Isla Chañaral.

We consider that future studies should focus on
analyzing the response of different sexes and age classes
to human perturbation, since there may well be differences
among them. For example, Barton et al. (1998) found a
differential response between males and females of the
New Zealand sea lion to human presence; females
responded negatively to perturbation at shorter distances
and for less time. In contrast, males defended their
territories, with more aggressive responses to tourists at
greater distances and for a longer time than females. It is
also important to evaluate other factors that may affect
the behavior of the animals. Boren et al. (2002) indicated
that some specific characteristics of the animals, such as
the sex and previous exposition to a perturbation, and
some specific factors of the place, such as the way the
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