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In the last 30 years, whale watching tours in Patagonia, which are primarily based on viewing pods of Southern
right whale, have become increasingly popular. The aim of this study was to evaluate the impact of whale
watching boat trips on the behavior of whales. Data were analyzed by means of a Generalized Linear Model
using a log-link function for categorical data. The model that best fitted the data had four selected first-order in-
teractions among factors. Whales showed short-term reactions to boats, changing their behavior in response to
the approaching boats. If the boat approached appropriately (i.e. with the engines off), whales reacted positively
by approaching the boat and seeking contact, whereas if the boat approached inappropriately (i.e. with the en-
gines on), whales reacted negatively by moving away from the boat and avoiding contact. The results of this
study may have significant implications for whale watching regulations and their enforcement.
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1. Introduction

Whale watching is one of themost rapidly growing and economically
attractive tourist activities worldwide (Cisneros-Montemayor, Sumaila,
Kaschner, & Pauly, 2010; Hoyt, 2001; Hoyt & Hvenegaard, 2002; Orams,
2002), valued at over US$ 2 billion a year (Bailey, 2012; Chen, 2011;
O'Connor, Campbell, Cortez, & Knowles, 2009). The global industry of
whale watching attracts over 13 million people annually in over 119
countries and whale watching operations around the world now include
3330 operators and employ an estimated 13,200 people (O'Connor et al.,
2009). This activity not only provides employment and economic benefits
formany local communities around theworld, but also is an incentive for
the conservation of whales as it is a non-lethal activity that provides im-
portant information of cetaceans and their environment (IFAW, 1995)
and encourages people to appreciate and protect whales (Wearing,
Cunningham, Schweinsberg, & Jobberns, 2014). Over the last 20 years,
there has been an awakening interest and a general fascination in observ-
ing marine wildlife in their natural environment (Bertellotti, D' Amico, &
Cejuela, 2013; Corkeron, 2004; Curtin, 2003;Muloin, 1998; Neil & Breeze,
1998; Orams, 2000; Schofield, Scott, Katselidis, Mazaris, & Hays, 2015;
Seminiuk, Bourgeon, Smith, & Rothley, 2009; Topelko & Dearden, 2005;
Villanueva, Walker, & Bertellotti, 2014), which may benefit conservation
through changing attitudes towards wild animals and natural habitats
e whales”.

. Argüelles).
(Duffus & Deaden, 1993) and creating a need within people to help pro-
tect them(Lien, 2001). In this sense,whalewatching can act as a platform
from which commercial tour operators can educate tourists about long-
term sustainable benefits of whale watching (Wearing et al., 2014).
Species that live in coastal environments are themost used as a tourist at-
traction because of their easy access (Christiansen & Lusseau, 2014;
Coscarella, Dans, Crespo, & Pedraza, 2003; Lusseau, 2004; Schofield
et al., 2015). Great whale species approach coastal waters during part of
their life cycle activities (i.e. reproduction, nursing, feeding), making
themmore susceptible to human disturbance (Orams, 1997). If conduct-
ed properly, whale watching is relatively benign (Blewitt, 2008; Jensen
et al., 2009; Lusseau, Bain, Williams, & Smith, 2009; Noren, Johnson,
Rehder, & Larson, 2009). However, uncontrolled whale watching may
disturb whales, causing changes in their natural behavior, which could
in turn modify their distribution, reproduction and survival (Berrow &
Holmes, 1999; Constantine & Baker, 1997; Heckel, Reilly, & Sumich,
2001; IFAW, 1995; Lusseau, Lusseau, Bejder, & Williams, 2006; Williams,
Bain, Ford, & Trites, 2002). Governments andNGOs have attempted to re-
duce the impact of this activity worldwide by developing Guidelines and
Codes of Conduct that aim both to reduce the negative effects of this
activity and to give an educational opportunity to visitors (Cole, 2007;
Garrod & Fennell, 2004; Orams, 1997). When educational objectives
are met, contrary to what can be expected, close-range observation of
whales does not influence the satisfaction level of tourists (Orams, 2000).

In Argentina, whale watching has developed on the observation of
Southern right whales (Eubalaena australis) around Península Valdés,
Chubut Province, and this has promoted a growing ecotourism industry
for more than 30 years (Coscarella et al., 2003; Rivarola, Campagna, &

http://crossmark.crossref.org/dialog/?doi=10.1016/j.tmp.2016.02.002&domain=pdf
mailto:arguelles@cenpat-conicet.gob.ar
http://dx.doi.org/10.1016/j.tmp.2016.02.002
www.elsevier.com/locate/tmp


119M.B. Argüelles et al. / Tourism Management Perspectives 18 (2016) 118–124
Tagliorette, 2001). This activity, which generated total revenues of over
US$ 42.6 million in 2006 (US$ 2.1 million in direct expenditure and US$
40.5 million in indirect expenditure) (Hoyt & Iñíguez, 2008), is currently
one of the fastest growing sources of income and employment for the
province after oil exploitation and fisheries (Argüelles & Bertellotti,
2008).

Southern rightwhales come to Península Valdés coast inmid-May to
mate and give birth to their calves, remaining in the area until mid-
December. Península Valdés is internationally known as one of the
most important breeding areas for this species in the southwestern
Atlantic Ocean (Bastida, Rodríguez, Secchi, &Da Silva, 2007). In addition,
it is considered one of the best places in the world to watch Southern
right whales, due to the large number of animals as well as to their pre-
dictability and proximity to the coast (Fazio et al., 2015, in press). The
annual population growth rate is around 4–6% (Crespo et al., 2014)
and the breeding population of Península Valdés is estimated in around
4000whales (Cooke, 2012). The number of whales peaks in September,
with up to 1000 individuals (Crespo et al., 2015).

The whale watching season in Península Valdés extends from June
to December and, like other wildlife tourism destinations, this touristic
place has also experienced a rapid growth (Secretaría de Turismo y
Áreas Protegidas, 2015). The number of tourists that visit Península
Valdés to see whales at close range from boats has increased from
70,462 in 2002 to more than 120,000 in 2015 (Ruiz Diaz & Ganduglia,
2013; Secretaría de Turismo y Áreas Protegidas, 2015). During each sea-
son, the number of tourists peaks in October (Ruiz Diaz & Ganduglia,
2013), coinciding with the peak of whale abundance (Crespo et al.,
2014). Whale watching in Península Valdés started in the 1970's but it
was not until 1983 that it was commercially established (Rivarola
et al., 2001). The activity began in Puerto Pirámides with only two
small companies working with three boats. Since the early 1990's,
six companies operate one boat at a time, but under exceptional circum-
stances up to 12 boats can be simultaneously operated (Tagliorette
et al., 2008). Whale watching was first regulated in 1984 by Provincial
Fig. 1. Geographical location of the whale-watching area in Península Valdés, Chubut,
Argentina.
Law N° 2381, which was made taking into account the laws of other
countries. In 2008, the Government Tourism Office of Chubut Province
implemented a new whale-watching Law N° 5714, and Decree 167, in-
cluding the “Patagonian whale-watching technique”, which is a set of
rules, codes of conduct and maneuvers developed throughout the
years to interact correctly with Southern right whales. Although this
technique was developed mainly by experienced whale-watchers, a
few studies have also referred to the boat's approach (Argüelles, 2008;
Carribero, Berrier, & Lindner, 2006; Fazio, Marino, & Bertellotti, 2006;
Rivarola et al., 2001) and to the short-term effects of this approach on
the behavior of whales (Alvarez Colombo, Arias, & Garciarena, 1990;
Argüelles, 2008; Arias, Alvarez Colombo, & Garciarena, 1992; Garciarena,
1988; Rivarola et al., 2001). Although these studies have provided recom-
mendations to improve whale-watching management, it is unknown
how the sound of the engines and maneuvers made by the vessel
operators at Península Valdés affect whale behavior. The question on
the convenience of keeping engines turned on or off during the sighting
has been a controversial themewithin the community ofwhalewatchers
and the government for at least two decades.

The main objective of this study was to evaluate the impact of whale
watching through observable reactions of Southern right whales to this
activity in Península Valdés, and thus obtain new impact indicators that
may be relevant for the design of future research protocols and
management.

2. Methods

2.1. Study area, survey procedure and data collection

This study was carried out during the breeding season of Southern
right whales, between August and December 2006. The area surveyed
corresponded to the surroundings of Puerto Pirámides (42°.56 S,
64°.28 W), between Punta Piaggio (42°.32 S, 64°.28 W) and Punta Alt
(42°.41 S, 64°.16 W) (Fig. 1). This area is the only licensed by the gov-
ernment for whale watching operations.

A total of 611 whale watching commercial trips were undertaken to
observewhales, obtaining 186 h of direct observation. Between one and
four trips were made each day depending on the weather conditions.
Patagonia is a windy region and therefore navigation during days with
strongwind is restricted.With southwinds ofmore than 35 km·h−1 in-
tensity, coast guard authorities close the port and prohibit all navigation
(Fazio et al., 2015, in press). All observations were carried out with
Beaufort sea level below four (Beaufort scale is an empirical measure
that relates wind speed to observed conditions at sea and ranges from
0 to 12, increasing in a non-linear manner). Trips were made with
three of the six whale watching companies currently operating in
Puerto Pirámides, on different types of boats, including one catamaran,
four rigid-hull boats and one zodiac. All boats sailed from Puerto
Pirámides and the number of passengers ranged from 19 to 70, depend-
ing on the size of the boat. Large boats usually have more than one out-
board engine, while small boats have only one, and these engines had
between 150 and 300 hp each. For every trip, the date, trip duration
and weather conditions were recorded. During each trip, a “sighting”
was consideredwhen the boat stopped and stayed for at least 1min ob-
serving one or more whales. Several sightings could be performed dur-
ing the same trip. On each sighting, the following variables were
recorded: the onset and finishing time, theweather condition, the num-
ber of whales observed, the group type and the behavior.

Whale groups were classified according to their composition as:
mother with calf (a mother and a calf born in the current season -
MC), solitary individual (a young or lonely adult — SI) and mating
groups (one female and up to six males — MG). In a given sighting,
more than one group could be seen. However, if a MC was seen
interacting with a SI, the group was classified as MC. For analysis pur-
poses, group types were grouped as MC/J (mother and calves plus
juveniles or solitary individuals) as opposed to MG. The behavior of
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whales in response to the approach of boats during whale watching
were classified into three mutually exclusive categories (Fig. 2): “ap-
proach behavior” when the whale's initial behavior changed to ap-
proach the craft, “neutral behavior” when the whale was indifferent to
the boat, continuing its activity, and “avoidance behavior” when the
whale's initial behavior changed to actively moving away from the
boat. The whale's initial behavior was measured at a distance N150 m
from the boat. The boat maneuvers to approach the whales during
each sighting as well as the whale's behavior before and during each
sighting were recorded. The boat maneuvers to approach and interact
with whales during a sighting were classified as “appropriate” or “inap-
propriate” regarding the law that regulates whale watching in Chubut
Province (Fig. 3). The most appropriate way of approaching a whale
(Fig. 3 above) was doing so from behind and remaining parallel to
the animal and placing the boat at one side so as avoid interfering
with the whale's movements. Finally, either the whale or the boat
approached the other slowly. Following that described by Rivarola
et al. (2001), maneuvers considered inappropriate were (Fig. 3
below): direct approach (the boat moved from some point at the sea
in a straight line (directly) towards a whale, changing speed and direc-
tion), chasing (the boat moved behind the whale or parallel to it, in-
creasing its speed and chasing the whale when the distance between
both increased), encircling (the boat moved around the whale describ-
ing a semicircle or a whole circle), and drifting towards the whale (the
boat moved windward, considering the position of the observed
whale).We also recorded if the engines of the boatwere onor off during
the sightings and the distance between whales and boats to compare
whales' behavior in response to appropriate and inappropriate boat ap-
proaching. The distance between whales and boats was measured with
a digital telemeter (Bushnell, mod. Yardage Pro Legend Scout Laser
Rangefinder, range: 15–930 yards, 6 × 23 mm).
2.2. Data analysis

Data were analyzed by means of a General Linear Model using a log-
link function for categorical data, also known as log-linear model, con-
structing multi-way frequency tables. The null model was constructed
considering the independence between the behavioral reaction of the
whales (approaching, neutral and avoidance behaviors) and the type of
group (mother with calf or mating group), maneuvers (appropriate and
inappropriate), and engines (on and off) as factors. Models were tested
using the GLM package of the R software for the Poisson family, and a
plot of deviation from the independence model was created using the
loglm package (R Core Team, 2008). Models incorporate factors sequen-
tially, starting with first-order interactions (factors are considered in
pairs), and then second-order interactions (trios of factors are included
sequentially into themodels and so on). The bestmodel fit was evaluated
using differences in Akaike information criterion (ΔAIC) and the weight
of the model (Burnham & Anderson, 2002). The best fit model is the
model that minimizes the number of parameters while increasing
the ability to predict the observed frequencies. The r2 for the best fit
model was calculated as 1- (residual deviance/null deviance).
Fig. 2.Whales' behavior in response to the approach of boats during wha
3. Results

The models were sequentially tested including all interactions
among variables. The interactions between the engines (E) and type of
group (TG) and between maneuver (M) and type of group (TG) were
the only ones that were not significant.

Models including all significant factors were selected using ΔAIC
(Table 1). The first-order interaction (product term of the main effects
variables) present in the first six models (B TG), indicates that the be-
havior observed is conditioned by the type of group. The presence of
this term in most models points out that the reaction is very different
between MC/J and MG. None of the models considering two first-
order interactions was able to improve the preceding model, unless it
included the interaction between behavior and type of group. Among
these, themodel including the conditional dependence of themaneuver
on the engines was the onewith the best fit (EM BTG). Themodels con-
sidering three of the selected first-order interactions again showed the
influence of the type of group on the behavior and the conditional de-
pendence of the maneuvers on the position of the engine, but added
one important feature: the dependence of the observed behavior on
the engine (BE EM BTG). Lastly, the model that held the four selected
first-order interactions among factors was the best fit model, taking
into consideration the dependence of the behavior on the engine, ma-
neuver and type of group and also the dependence of the maneuver
on the engine (BE EM BTG BM).

Deviations of the observed frequencies from the independence
model showed a positive trend in the number of whales performing
“approaching” behaviors during an appropriate approachwhen engines
were off, and a negative trendwhen the engineswere on (Fig. 4). During
an inappropriate approach,whales tended to performmore “avoidance”
behaviors when the engines were on and fewer “avoidance” behaviors
when the engines were off (Fig. 4). Also, whales tended to display neu-
tral behaviors more often than expected by chance when the approach
was inappropriate and the engines were on and to display less neutral
behaviors when the approach was inappropriate and the engines were
off (Fig. 4). The deviations describedwere recorded only in the category
motherwith calf, as therewas no significant elicited response to the fac-
tors considered for the mating groups.

When maneuvers were inappropriate (n = 209, Fig. 5 above), dis-
tance decreased slightly, being practically constant during the sighting.
In contrast, when maneuvers were appropriate (n = 138, Fig. 5 below),
the distance decreased, reaching a close approach between whales and
boats.

4. Discussion

Wild animals react in response to human activities in three different
ways: positively, negatively or neutrally (Whittaker & Knight, 1998). As
it has been observed inmany species of whales (Watkins, 1986), South-
ern right whales change their behavior in response to the approach of
whale-watching boats, reacting negatively (moving away from the
boat and avoiding contact), positively (approaching the boat and seek-
ing contact) or neutrally (being indifferent).
le watching: approach (right), neutral (middle) and avoidance (left).



Fig. 3. Boat maneuvers to approach the whales during a sighting. Appropriate maneuvers above and inappropriate maneuvers below.
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This is the first work carried out in Southern right whales in
Península Valdés in which several factors affecting the behavior of
whales during a whale-watching operation are considered simulta-
neously and from onboard the boats that perform the sighting trips.
This work corroborates that the behavior of whales is differentially af-
fected depending on the type of group that is being sighted. Most
importantly, it also demonstrates not only that an inappropriate
approach has a negative impact on the response of whales but also
that whether the boat engine is on or off affects their behavior. Themat-
ing groups, which are composed of a female and several (up to six)
males, present high activity level of surface behaviors. These whales
Table 1
Summary of the ten best AIC-ranked log-linear models fitted to evaluate the influence of
selected variables on the response behavior of Southern right whales. B = Behavior. E =
Engine, TG=Type of Group.M=Maneuver. AIC=Akaike Information Criterion.ΔAIC=

Differences in AICc. wi = Akaike weight.

MODEL AIC ΔAIC Wi

BE EM BTG BM 96.32 0.00 0.81
BE EM BTG 99.26 2.94 0.18
EM BTG 117.73 21.41 1.8E−05
BE BM BTG 151.47 55.15 8.5E−13
BTG BM 197.55 101.23 8.4E−23
BTG 455.03 358.71 1.04E−78
BE BM EM 709.04 612.72 7.23E−134
BE EM 711.92 615.60 1.75E−134
BE BTG 711.92 615.60 1.71E−134
BE BM 746.14 649.82 6.36E−142
EM BM 764.14 667.82 7.85E−146
focus on reproductive activities, and therefore the presence of boats
usually does not affect them. Although during this work we witnessed
the dissolution of mating groups in two opportunities due to the ap-
proach of vessels, the observed frequency of behaviors for this kind of
groups did not differ from the expected one. On the other hand, the
whale watching area is used mainly by mother with calves/juveniles
groups, and so, the number of occasions when the boat operator de-
cided to approach a mating group was small in relation to the total
number of interactions. Most observations were performed on
mother with calf groups. These groups were the ones most affected
by the factors considered. They tended to come closer to the boat
during sightings when the approach was appropriate and tended to
perform more “avoidance” behaviors when the approach was inap-
propriate. In addition, when the maneuver was inappropriate and
the engines remained on, whales displayed fewer “approaching” be-
haviors, were more neutral and displayed much more “avoidance”
behaviors. Instead, when the engines were turned off, whales
displayed more “approaching” behaviors. This also reflects the fact
that boat operators are more prone to perform wrong maneuvers
when they have the engines on. A growing number of studies have
investigated the impact of the vessel noise on cetaceans (Jensen et al.,
2009; Lusseau et al., 2009; Noren et al., 2009;Sousa-Lima & Clark,
2008; Weinrich & Corbelli, 2009). Stamation, Croft, Shaughnessy,
Waples, and Briggs (2010) found that the humpback whale mother
with calf was the most sensitive group to vessel noise.

Regulations for Southern right whales of Península Valdés were de-
veloped during a 5-year period in which all stakeholders, including the
government, NGOs, academia, tour operators and most importantly,



Fig. 4.Mosaic display showing the Pearson's residuals between the independencemodel and the observed frequencies. The levels of the variables are: Behavior (avoid, neutral, approach);
Engine (on, off);Maneuver (appropriate— appr, inappropriate— inappr); Type of Group (MC/J,MG). The black panels indicate a positive deviation from that expected if the variableswere
independent. The white panels indicate a negative deviation from independence. The gray panels indicate no significant differences from that expected.
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whale watchers, participated. These regulations encouraged the Whale
Watching Sustainable Tourism Workshop carried out in Puerto
Pirámides in 2004 and the International Workshop on Management
and Non-Lethal Use of Cetaceans conducted in Puerto Pirámides in
2005 (Fazio et al., 2015, in press). The results of the present study indi-
cate that regulations have workedwell, and that when the sightings are
made following these regulations, whales are not disturbed. In fact, the
interaction between Southern right whales and whale-watching boats
at the breeding area of Península Valdés could be relatively positive
since whales tend to approach to the boat by themselves when approx-
imations are done properly. This is supported by the distance records,
which showed that when the boat approached whales doing inappro-
priate maneuvers, whales maintained a constant distance, and that
when the maneuvers were appropriate and the engines were off,
whales approached the boats by themselves. This is particularly
important considering that most sightings are made with animals in
the main stages of their life cycles (mother with calf and mating
groups).
Fig. 5. Average initial distance between whales and boats during a sighting when
maneuvers were inappropriate (above) and appropriate (below).
It seems that if whale watching is developed with environmental
responsibility, it could be a sustainable activity that supports local
economies and can promote the generation of awareness on environ-
ment and species conservation. The whale watching industry has
grown at an average rate of 3.7% per year (O'Connor et al., 2009). Howev-
er, it may not be possible to ensure that all stakeholders operate within
the parameters of sustainable practice (Wearing et al., 2014). In South
America, the average annual growth has exceeded tourism growth rates
in 10% per year (O'Connor et al., 2009). In Argentina, whale watching
has increased since its origin but since 2005, the activity in Puerto
Pirámides seems to have reached its carrying capacity (Fazio et al. 2015,
in press). In recent years, whale watching has spread to a nearby area,
in the neighboring province of Río Negro. Although there is a regulation
for the activity, the tour operators in Río Negro do not have the same
experience as those of Península Valdés regarding the way they need to
approach the whales. Chubut Province is in the forefront of protection
of its wildlife resources, counting on specific legislation and application
authorities that have inference on the development of the activity
(Coscarella, 2005). Besides, most whale watchers in Puerto Pirámides
have 30 years of experience with the species, and have developed a con-
duct code that includes their day-to-day experiences. It has been previ-
ously suggested that, in the last 30 years, there has been a positive
evolution in the way whale watching is performed; particularly due to
the expertise whale watchers have gained on how to approach the
whales (Argüelles, 2008).

On the other hand, although whale watching is part of the global
tourism trade, it is really a community level industry that offers commu-
nities a sense of identity and cultural pride (Wearing et al., 2014).Whale
watching also is viewed positively by tourists who are likely to visit
countrieswith a strong commitment towhale and dolphin conservation
(Parsons & Draheim, 2009; Wearing et al., 2014). However, human and
ecological dimension of whale watching must be understood and bal-
anced at all stages of management (Duffus & Deaden, 1993). This is
the case of Southern right whales at Península Valdés where whales
not only represent one of the most profitable touristic resources for
Chubut Province but also are a historical and cultural reference in the re-
gion. The community involved in whale watching is also a great pro-
moter of solving local problems with the animals they live and work
with (Fazio et al., 2015, in press). The people of Puerto Pirámides have
taken part in many meetings to start some actions against kelp gulls,
which peck skin and blubber from the backs of Southern right whales,
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causing them serious injuries (Fazio, Bertellotti, & Villanueva, 2012; Fazio
et al., 2015). This is a problem that occurs only in Península Valdés and is
the consequence of poor waste management, which has led to an over-
population of kelp gulls (Fazio et al., 2012, 2015). After many meetings,
the government of Chubut Province has implemented a management
action plan to reduce kelp gull attacks to Southern right whales.
Stefanski and Villasante (2014) interviewed tourists to find out about
their willingness to pay to manage gulls versus to pay to manage waste;
the results showed that tourists preferred to pay to manage waste.

Puerto Pirámides has been recently considered by National
Geographic as the best place in the world to perform whale watching.
Whale watching in Puerto Pirámides is a good example to be taken
into account by other countries. The experience gathered in the last
years by whale watchers, the implementation of a Code of Conduct
and a Patagonian whale watching technique, the constant revision of
the law that regulates the activity, and the commitment of both the
local community and tourists are all signs thatwhalewatching in Puerto
Pirámides is carried out with environmental responsibility.

4.1. Management implications

The results obtained may have immediate application to the whale
watching regulations. The safety of the tourists is a key aspect to be
taken into account during these trips and the maneuverability of the
boat should be maintained at all times. The area where the whale
watching activities are carried out is a closed bay, inside a gulf (Fig. 1),
and the sightings are performed close to the shore, which, depending
on theweather conditions, allows turning the engine off and experienc-
ing the silence of the Patagonian sea and hear nothing but the breaching
whales.When these conditions aremet, whales aremore prone to come
closer to the boat, and even swim under it. Regulations should encour-
age whale-watching boat operators to turn off the engine whenever
possible to improve the quality of the tourists' experience.

This work illustrate that if whale watching is carried out with envi-
ronmental responsibility, it could be sustainable along the time. It dem-
onstrates that an inappropriate approach has a negative impact on the
behavior of whales and corroborates that when the sightings are
made following regulations, whales are not disturbed. The regulations
were in part proposed by the whale-watchers themselves, and thus
the guidelines were created including first-hand experience. Even
though, regulations for Southern right whales of Península Valdés
works fine, part of the regulations are in need on “tough” information
as the evaluation done in this work on the engine affecting whale's be-
havior. So, future studies should evaluate the possibility of implement
other kinds of engines that reduce noise and hence the impact on the
whales. Additionally, there is a need to understand the energetic costs
for the breeding whales of whale watching and to evaluate the socio-
economic impacts of the activity on the region.

Acknowledgments

We thank Administración del Área Natural Protegida Península Val-
dés, Dirección de Fauna y Flora Silvestre and Secretaría de Turismo for
the permits to work in the protected area. We thank the whale watching
agencies Hydrosport,Whales Argentina, Tito Bottazzi, Punta Ballena, Peke
Sosa, Moby Dick, for logistic support. Special thanks to Dra. Georgina Da-
vies Sala by her assistance in drawing Fig. 3. During the writing of this
paperM.B.A. had a doctoral fellowship fromCONICET and SCTeIP Chubut.

References

Alvarez Colombo, G., Arias, A., & Garciarena, D. (1990). A possible effect of whale
watching on right whales (Eubalaena australis). IV Reunión de Especialistas en
Mamíferos Acuáticos de América del Sur, Valdivia, Chile.

Argüelles, M. B. (2008). Características del avistaje de ballenas francas Eubalaena australis
en Península Valdés, Argentina. (Tesis de Licenciatura) Puerto Madryn, Chubut,
Argentina: Universidad Nacional de la Patagonia San Juan Bosco (43 pp.).
Argüelles, M. B., & Bertellotti, M. (2008). Impacto del avistaje de ballenas francas australes
(Eubalaena australis) en Península Valdés, Argentina. XIII Reunión de Trabajo de
Especialistas en Mamíferos Acuáticos de América del Sur — 7o SOLAMAC. Uruguay:
Montevideo.

Arias, A., Alvarez Colombo, G., & Garciarena, D. (1992). Observaciones de reacciones a
corto plazo en ballenas francas, Eubalaena australis, ante el acercamiento de
embarcaciones. V Reunión de Especialistas en Mamíferos Acuáticos de América del Sur,
Buenos Aires, Argentina.

Bailey, J. L. (2012). Whale watching, the Buenos Aires Group and the politics of the Inter-
national Whaling Commission. Marine Policy, 36(2), 489–494. http://dx.doi.org/10.
1016/j.marpol.2011.09.002.

Bastida, R., Rodríguez, D., Secchi, E., & Da Silva, V. (2007). In Vázquez Mazzini (Ed.),
Mamíferos acuáticos de Sudamérica y Antártida (Buenos Aires, 368 pp.).

Berrow, S., & Holmes, B. (1999). Tour boats and dolphins: A note on quantifying the activ-
ities of whalewatching boats in the Shannon Estuary, Ireland. Journal of Cetacean
Research and Management, 12, 199–204.

Bertellotti, M., D' Amico, V., & Cejuela, E. (2013). Tourist activities focusing on Antarctic
penguins. Annals of Tourism Research, 42, 428–431. http://dx.doi.org/10.1016/j.
annals.2013.02.017.

Blewitt, M. (2008). Dolphin–human interactions in Australianwaters. Australian Zoologist,
34(Special Issue), 197–210. http://dx.doi.org/10.7882/FS.2008.024.

Burnham, K. P., & Anderson, D. R. (2002). Model selection and multi-model inference. A
practical information-theoretic approach (2nd ed.).

Carribero, A., Berrier, E., & Lindner, S. (2006). Embarcaciones turísticas y ballenas en
Península Valdés. VI Jornadas Nacionales de Ciencias del Mar, Puerto Madryn.

Chen, C. L. (2011). From catching to watching: moving towards quality assurance of
whale/dolphin watching tourism in Taiwan. Marine Policy, 35(1), 10–17. http://dx.
doi.org/10.1016/j.marpol.2010.07.002.

Christiansen, F., & Lusseau, D. (2014). Understanding the ecological effects of whale-
watching on cetaceans. In J. Higham, L. Bejder, & R. Williams (Eds.), Whale-
watching: Sustainable tourism and ecologicalmanagement (pp. 177–192). Cambridge:
Cambridge University Press. http://dx.doi.org/10.1017/CBO9781139018166.016.

Cisneros-Montemayor, A. M., Sumaila, U. R., Kaschner, K., & Pauly, D. (2010). The global
potential for whale watching. Marine Policy, 34(6), 1273–1278. http://dx.doi.org/10.
1016/j.marpol.2010.05.005.

Cole, S. (2007). Implementing and evaluating a code of conduct for visitors. Tourism
Management, 28, 443–451. http://dx.doi.org/10.1016/j.tourman.2006.03.010.

Constantine, R., & Baker, C. (1997). Monitoring the commercial swim-with-dolphins opera-
tion in the Bay of Island. Wellington, New Zeland: Departament of Conservation.

Cooke, J. (2012). Southwest Atlantic right whales: Updated population assessment from
photo-id collected at Península Valdés, Argentina. IWC/64/rep 1 annex F.

Corkeron, P. J. (2004). Whalewatching, iconography andmarine conservation. Conservation
Biology, 18(3), 847–849. http://dx.doi.org/10.1111/j.1523-1739.2004.00255.x.

Coscarella, M. (2005). Ecología, Comportamiento y Evaluación del Impacto de Embarcaciones
sobre Manadas de Tonina Overa, Cephalorhynchus commersonii, en Bahía Engaño,
Chubut. (Tesis Doctoral) Buenos Aires, Argentina: Universidad de Buenos Aires.

Coscarella, M., Dans, S., Crespo, E., & Pedraza, S. (2003). Potential impact of unregulated
dolphin watching activities in Patagonia. Journal of Cetacean Research and
Management, 5(1), 77–84.

Crespo, E. A., Pedraza, S. N., Coscarella, M. A., Svendsen, G. M., Degrati, M., Pedraza, J. C., &
Schiavini, A. (2015). More whales Eubalaena australis and decreasing trend. Scientific
Committee of the International Whaling Commission SC66, San Diego, California (pp. 20).

Crespo, E. A., Pedraza, S. N., Dans, S. L., Coscarella, M. A., Svendsen, G. M., & Degrati, M.
(2014). Number of Southern right whales Eubalaena australis and population trend
in the neighbourhood of Península Valdés during the period 1999–2013 by means
of aerial and boat surveys. Paper submitted to the 65b IWC Scientific Committee, Bled,
Slovenia. SC/65b/BRG07.

Curtin, S. (2003). Whale-watching in Kaikoura: Sustainable destination development?
Journal of Ecotourism, 2(3), 173–195. http://dx.doi.org/10.1080/14724040308668143.

Duffus, D. A., & Deaden, P. (1993). Recreational use, valuation and management of killer
whales (Orcinus orca) on Canada's Pacific coast. Environmental Conservation, 20(2),
149–156. http://dx.doi.org/10.1017/S0376892900037656.

Fazio, A., Argüelles, M. B., & Bertellotti, M. (2015a). Change in Southern right whale
breathing behavior in response to gull attacks. Marine Biology, 162(2), 267–273.
http://dx.doi.org/10.1007/s00227-014-2576-6.

Fazio, A., Argüelles, M. B., & Bertellotti, M. (2015b). Spatial and temporal dynamic of
whale watching in Península Valdés, Patagonia, Argentina. Journal of Cetacean
Research and Management (in press).

Fazio, A., Bertellotti, M., & Villanueva, C. (2012). Kelp gulls attack Southern right whales: a
conservation concern? Marine Biology, 159, 1981–1990. http://dx.doi.org/10.1007/
s00227-012-1985-7.

Fazio, A., Marino, A., & Bertellotti, M. (2006). Caracterización de los avistajes de ballenas
en Península Valdés. VI Jornadas Nacionales de Ciencias del Mar, Puerto Madryn.

Garciarena, D. (1988). The effects of whale watching on right whales in Argentina.
Whalewatcher, 22(3), 3–5.

Garrod, B., & Fennell, D. A. (2004). An analysis of whalewatching codes of conduct. Annals
of Tourism Research, 31(2), 334–352. http://dx.doi.org/10.1016/j.annals.2003.12.003.

Heckel, D. G., Reilly, S. B., & Sumich, J. L. (2001). The influence of whalewatching on the
behaviour of migrating gray whales (Eschrichtius robustus) in Todos Santos Bay and
surrounding waters, Baja California, Mexico. Journal of Cetacean Research and
Management, 3(3), 227–237.

Hoyt, E. (2001). Whale Watching 2001. Worldwide tourism numbers, expenditures and
expanding socioeconomic benefits. Yarmouth Port, Massachusetts, USA: IFAW.

Hoyt, E., & Hvenegaard, G. T. (2002). A review of whale-watching andwhaling with appli-
cations for the Caribbean. Coastal Management, 30(4), 381–399. http://dx.doi.org/10.
1080/089207502900273.

http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0005
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0005
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0005
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0010
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0010
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0010
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0015
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0015
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0015
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0015
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0020
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0020
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0020
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0020
http://dx.doi.org/10.1016/j.marpol.2011.09.002
http://dx.doi.org/10.1016/j.marpol.2011.09.002
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0030
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0030
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0035
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0035
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0035
http://dx.doi.org/10.1016/j.annals.2013.02.017
http://dx.doi.org/10.1016/j.annals.2013.02.017
http://dx.doi.org/10.7882/FS.2008.024
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0050
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0050
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0055
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0055
http://dx.doi.org/10.1016/j.marpol.2010.07.002
http://dx.doi.org/10.1017/CBO9781139018166.016
http://dx.doi.org/10.1016/j.marpol.2010.05.005
http://dx.doi.org/10.1016/j.marpol.2010.05.005
http://dx.doi.org/10.1016/j.tourman.2006.03.010
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0080
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0080
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0085
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0085
http://dx.doi.org/10.1111/j.1523-1739.2004.00255.x
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0095
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0095
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0095
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0100
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0100
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0100
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0105
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0105
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0110
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0110
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0110
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0110
http://dx.doi.org/10.1080/14724040308668143
http://dx.doi.org/10.1017/S0376892900037656
http://dx.doi.org/10.1007/s00227-014-2576-6
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0130
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0130
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0130
http://dx.doi.org/10.1007/s00227-012-1985-7
http://dx.doi.org/10.1007/s00227-012-1985-7
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0140
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0140
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0145
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0145
http://dx.doi.org/10.1016/j.annals.2003.12.003
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0155
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0155
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0155
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0155
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0160
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0160
http://dx.doi.org/10.1080/089207502900273
http://dx.doi.org/10.1080/089207502900273


124 M.B. Argüelles et al. / Tourism Management Perspectives 18 (2016) 118–124
Hoyt, E., & Iñíguez, M. (2008). Estado del avistamiento de cetáceos en América Latina.
Chippenham, UK:WDCS (IFAW, East Falmouth, USA, and Global Ocean, London 60 pp.).

IFAWTethys and Europe Conservation (30Marzo-4 Abril 1995). Report of the workshop on
the scientific aspects of managing whale watching. (Montecastello Di Vibio, Italy.1995.
40 pp).

Jensen, F. H., Bejder, L., Wahlberg, M., Soto, N. A., Johnson, M., & Madsen, P. T. (2009).
Vessel noise effects on delphinid communication. Marine Ecology Progress Series,
395, 161–175. http://dx.doi.org/10.3354/meps08204.

Lien, J. (2001). The conservation basis for the regulation of whale watching in Canada by
the Department of Fisheries and Oceans: A precautionary approach. Canadian techni-
cal report of fisheries and aquatic sciences, no. 2363.

Lusseau, D. (2004). The hidden cost of tourism: Detecting long-term effects of tourism
using behavioural information. Ecological Society, 9, 2–16.

Lusseau, D., Bain, D. E., Williams, R., & Smith, J. C. (2009). Vessel traffic disrupts the
foraging behavior of southern resident killer whales Orcinus orca. Endangered
Species Research, 6(3), 211–221. http://dx.doi.org/10.3354/esr00154.

Lusseau, D., Lusseau, S. M., Bejder, L., & Williams, R. (2006). An individual-based model to
infer the impact of whalewatching on cetacean population dynamics. SC/58/WW7. In
International Whaling Commission meeting, St Kitts.

Muloin, S. (1998). Wildlife tourism: The psychological benefits of whale watching. Pacific
Tourism Review, 2, 199–213.

Neil, D. T., & Breeze, L. (1998). Topics of interest to participants in human-marine
mammal interactions: A preliminary report. In RoamsM.B., & D. T. Neil (Eds.), Dolphin
and Whale Research at Tangalooma1989–1998 (pp. 167–171). Auckland: Massey
University.

Noren, D. P., Johnson, A. H., Rehder, D., & Larson, A. (2009). Close approaches by vessels
elicit surface active behaviors by southern resident killer whales. Endangered
Species Research, 8(3), 179–192. http://dx.doi.org/10.3354/esr00205.

O'Connor, S., Campbell, R., Cortez, H., & Knowles, T. (2009). Whale watching worldwide:
tourism numbers, expenditures and expanding economic benefits, a special report from
the International Fund for Animal Welfare. (Yarmouth MA, USA, prepared by Econo-
mists at Large).

Orams, M. B. (1997). Historical accounts of human dolphin interaction and recent
developments in wild dolphin based tourism in Australasia. Tourism Management,
18(5), 317–326. http://dx.doi.org/10.1016/S0261-5177(96)00022–2.

Orams, M. B. (2000). Tourists getting close to whales, is it what whale-watching is all
about? Tourism Management, 21, 561–569. http://dx.doi.org/10.1016/S0261-
5177(00)00006–6.

Orams, M. B. (2002). Humpback whales in Tonga: An economic resource for tourism.
Coastal Management, 30(4), 361–380. http://dx.doi.org/10.1080/089207502900264.

Parsons, E. C. M., & Draheim, M. (2009). A reason not to support whaling— A tourism im-
pact case study from the Dominican Republic. Current Issues in Tourism, 12(4),
397–403. http://dx.doi.org/10.1080/13683500902730460.

R Core Team (2008). R development core team: An introduction to R: Notes on R, A program-
ming environment for data analysis and graphics (electronic edition, 2008), also byW. N.
Venables and D. M. Smith.

Rivarola, M., Campagna, C., & Tagliorette, A. (2001). Demand-driven commercial
whalewatching in Península Valdés (Patagonia): Conservation implications for right
whales. Journal of Cetacean Research and Management(Special Issue 2), 145–151.

Ruiz Diaz, P., & Ganduglia, G. (2013). Anuario estadístico de turismo Chubut 2012–2013.
(Rawson, 79 pp.).

Schofield, G., Scott, R., Katselidis, K. A., Mazaris, A., & Hays, G. C. (2015). Quantifying wild-
life watching ecotourism intensity on an endangered marine vertebrate. Animal
Conservation, 18(6), 517–528. http://dx.doi.org/10.1111/acv.12202.

Secretaría de Turismo y Áreas Protegidas (2015). Anuario Estadístico de Turismo 2013/14.
(75 pp., https://trelewturismo.wordpress.com/informes-estadisticos).

Seminiuk, C. A. D., Bourgeon, S., Smith, S. L., & Rothley, K. D. (2009). Hematological differ-
ences between stingrays at tourist and non-visited sites suggest physiological costs of
wildlife tourism. Biological Conservation, 142, 1818–1829. http://dx.doi.org/10.1016/j.
biocon.2009.03.022.

Sousa-Lima, R. S., & Clark, C. W. (2008). Modeling the effect of boat traffic on the fluctu-
ation of humpback whale singing activity in the Abrolhos National Marine Park,
Brazil. Canadian Acoustics — AcoustiqueCanadienne, 36(1), 174–181.

Stamation, K. A., Croft, D. B., Shaughnessy, P. B., Waples, K. A., & Briggs, S. V. (2010).
Behavioral responses of humpback whales (Megaptera novaeangliae) to whale-
watching vessels on the southeastern coast of Australia. Marine Mammal Science,
26(1), 98–122. http://dx.doi.org/10.1111/j.1748-7692.2009.00320.x.

Stefanski, S. F., & Villasante, S. (2014). Whales vs. gulls: Assessing trade-offs in wildlife
and waste management in Patagonia, Argentina. Ecosystem Services. http://dx.doi.
org/10.1016/j.ecoser.2014.11.012.

Tagliorette, A., Janeiro, C., Fernández Ajó, A., Harris, G., Bandieri, L., & Giese, C. (2008).
Monitoreo de avistaje de ballenas embarcado y costero en Puerto Pirámides y El
Doradillo, Chubut. Proyecto “Consolidación e Implementación del Plan de Manejo de la
Zona Costera Patagónica para la Conservación de la Biodiversidad” – ARG/02/G31 GEF
– PNUD. Chubut: Fundación Patagonia Natural Puerto Madryn (60 pp.).

Topelko, K. N., & Dearden, P. (2005). The shark watching industry and its potential contri-
bution to shark conservation. Journal of Ecotourism, 4(2), 108–128. http://dx.doi.org/
10.1080/14724040409480343.

Villanueva, C., Walker, B. G., & Bertellotti, M. (2014). Seasonal variation in the physiolog-
ical and behavioral responses to tourist visitation in Magellanic penguins. The Journal
of Wildlife Management, 78(8), 1466–1476. http://dx.doi.org/10.1002/jwmg.791.

Watkins, W. (1986). Whale reactions to human activities in Cape Cod waters. Marine
Mammal Science, 2(4), 251–262. http://dx.doi.org/10.1111/j.1748-7692.1986.
tb00134.x.
Wearing, S. L., Cunningham, P. A., Schweinsberg, S., & Jobberns, C. (2014). Whale
watching as ecotourism: How sustainable is it? Cosmopolitan Civil Societies Journal,,
6(1), 38–55. http://dx.doi.org/10.5130/ccs.v6i1.3714 (ISSN: 1837–5391).

Weinrich,M. T., & Corbelli, C. (2009). Doeswhalewatching in SouthernNewEngland impact
humpback whale (Megaptera novaeangliae) calf production or calf survival? Biological
Conservation, 142, 2931–2940. http://dx.doi.org/10.1016/j.biocon.2009.07.018.

Whittaker, D., & Knight, R. (1998). Understanding wildlife responses to humans. Wildlife
Society Bulletin, 26(2), 312–317.

Williams, R., Bain, D. E., Ford, J. K. B., & Trites, A. W. (2002). Behavioral responses of male
killer whales to a ‘leapfrogging’ vessel. Journal of Cetacean Research and Management,
4(3), 305–310.

María Belén Argüelles Licentiate in Biological Sciences spe-
cialized in Conservation of Natural Resourceswithmore than
ten years of experience in fieldwork especially involvingma-
rine mammals. She has experience in studies of impact of
whale watching in Península Valdés, Patagonia Argentina.
Actually she has a doctoral position in the National Council
for Scientific and Technical Research (CONICET), with work-
place at the Centro Nacional Patagónico (Patagonian Nation-
al Centre, CENPAT). She is studying the risks of collision
between whales and ships in a traffic maritime area.
Mariano Alberto Coscarella Doctor in Biology, specialized in
Conservation of Natural Resources with more than fifteen
years of experience in environmental consulting and project
management. He has provided specialized technical assistance
to various public and private entities including the govern-
ment offices of Tourism and Wildlife of Chubut Province Re-
searcher of the National Council for Scientific and Technical
Research (CONICET), with workplace at the Centro Nacional
Patagónico (Patagonian National Centre, CENPAT). Professor
of Conservation Biology and postgraduate Statistics courses at
the Universidad Nacional de la Patagonia. He has experience
in developing management plans and scientific projects ap-

plied to tourism. He directed applied projects as the impact
study for whale watching for Commerson's, dusky dolphins

andSouthern rightwhales. He acted as senior researcher studying the impact of touristic scu-
ba divewith southern sea lion near a resting rockery. Hewas also appointed as GeneralMan-
ager of all the Wildlife Reverses of the Chubut Province under the management of the
Tourism Secretariat and was part of the Director of the Peninsula Valdés Administration
Board.

Ana Fazio Doctor in Biology, specialized in Conservation of
Natural Resources with more than ten years of experience
in fieldwork especially involving marine mammals and sea-
birds. She participated in the several studies of impact of
tourism on Southern right whales (Eubalaena australis) en
Península Valdés, Patagonia Argentina. She has provided spe-
cialized technical assistance to various public and private en-
tities including the government offices of Tourism and
Wildlife of Chubut Province. Actually she has a postdoctoral
position in the National Council for Scientific and Technical
Research (CONICET), with workplace at the Centro Nacional
Patagónico (Patagonian National Centre, CENPAT).
Marcelo Bertellotti Doctor in Biology, specialized in
Conservation of Natural Resources with more than ten years
of experience in environmental consulting and project man-
agement. He has provided specialized technical assistance to
various public and private entities including the government
offices of Tourism andWildlife of Chubut Province. Research-
er of the National Council for Scientific and Technical Re-
search (CONICET), with workplace at the Centro Nacional
Patagónico (Patagonian National Centre, CENPAT). He has
experience in developing management plans and scientific
projects applied to tourism. He directed applied projects as
monitoring the impact of tourism activities in the colony of
Magellanic penguins and the impact of whale watching in

Península Valdés. He has participated as a consultant for

the development of the document “Antarctica & Tourism: Study of adaptation to respond
to the effects of climate change on penguin populations in areas of sightseeing” (WWF).
Also as a Senior consultant for study of touristic carrying capacity for Punta Tombo (the
main Magellanic penguin colony with touristic use of Chubut Province).

http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0170
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0170
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0175
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0175
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0175
http://dx.doi.org/10.3354/meps08204
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0185
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0185
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0185
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0190
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0190
http://dx.doi.org/10.3354/esr00154
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0200
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0200
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0200
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0205
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0205
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0210
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0210
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0210
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0210
http://dx.doi.org/10.3354/esr00205
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0220
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0220
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0220
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0220
http://dx.doi.org/10.1016/S0261-5177(96)00022�2
http://dx.doi.org/10.1016/S0261-5177(00)00006�6
http://dx.doi.org/10.1016/S0261-5177(00)00006�6
http://dx.doi.org/10.1080/089207502900264
http://dx.doi.org/10.1080/13683500902730460
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0245
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0245
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0245
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0250
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0250
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0250
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0255
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0255
http://dx.doi.org/10.1111/acv.12202
https://trelewturismo.wordpress.com/informes-estadisticos
http://dx.doi.org/10.1016/j.biocon.2009.03.022
http://dx.doi.org/10.1016/j.biocon.2009.03.022
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0275
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0275
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0275
http://dx.doi.org/10.1111/j.1748-7692.2009.00320.x
http://dx.doi.org/10.1016/j.ecoser.2014.11.012
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0290
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0290
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0290
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0290
http://dx.doi.org/10.1080/14724040409480343
http://dx.doi.org/10.1002/jwmg.791
http://dx.doi.org/10.1111/j.1748-7692.1986.tb00134.x
http://dx.doi.org/10.1111/j.1748-7692.1986.tb00134.x
http://dx.doi.org/10.5130/ccs.v6i1.3714
http://dx.doi.org/10.1016/j.biocon.2009.07.018
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0320
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0320
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0325
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0325
http://refhub.elsevier.com/S2211-9736(16)30012-5/rf0325

	Impact of whale-�watching on the short-�term behavior of Southern right whales (Eubalaena australis) in Patagonia, Argentina
	1. Introduction
	2. Methods
	2.1. Study area, survey procedure and data collection
	2.2. Data analysis

	3. Results
	4. Discussion
	4.1. Management implications

	Acknowledgments
	References


