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A total of 313 individual common bottlenose dolphins Tursiops truncatus was photo-identified in four Special
Areas of Conservation (SACs) in the western Canary Islands, Spain (El Hierro, La Palma, La Gomera and Tenerife),
over a 10-year period (2001–2011). Of these, 36 individuals were resighted subsequently off two or more different
islands, determined using online and conventional photo-identification catalogues. This study provides the first
evidence of regular, long-distance movements undertaken by common bottlenose dolphins in the Canary Islands.
Distances travelled ranged from 30 to 130 km between islands, demonstrating that the species is highly mobile
within the archipelago. These results have important implications for the conservation and management of this
species in this region and highlight the need to evaluate the efficiency of existing SACs and to further explore
residency patterns.
Keywords: marine protected area, photo-identification, SAC, site fidelity

Introduction
The common bottlenose dolphin Tursiops truncatus is
a cosmopolitan species distributed in all oceans of the
world (Rice 1989; Jefferson et al. 1994; Wells and Scott
2002). Despite the fact that this is one of the most-studied
cetacean species, information about its movements and
home ranges around oceanic islands remains scarce.
The bottlenose dolphin has been recorded in waters off all
the Canary Islands. Twelve Special Areas of Conservation
(SACs) have been designated under the European
Habitat Directive to protect the species and its habitat
in the archipelago. Despite several studies on cetacean
abundance and distribution in the islands (Martín et al.
2000; Mayr and Ritter 2005; Pérez-Vallazza et al. 2008),
few data are available from photo-identification (photo-ID)
studies. This technique is a powerful tool for monitoring the
movements and home ranges of cetaceans (e.g. Würsig and
Würsig 1977; Hammond et al. 1990; Dufault and Whitehead
1995) as well as sharks (e.g. Delaney et al. 2012). Photo-ID
studies have shown that range patterns of individual
bottlenose dolphins can vary from small (25–65 km; Ballance
1992) to large displacements (165–4 200 km; Wells and
Scott 1990; Wells et al. 1999; Silva et al. 2008; O’Brien et
al. 2009; Robinson et al. 2012), depending on a variety of
factors that include food availability, reproductive cycle,
season, calf care (Würsig and Würsig 1977; Würsig et al.
1991; Bearzi et al. 1999) and species ecotype (Hersh and

Duffield 1990; Kenney 1990; Mead and Potter 1995; Walker
et al. 1999). Presently there is insufficient information to
identify any ecotype(s) present in the Canary Islands. Also,
there are few data about the home range of bottlenose
dolphins in the archipelago.
This study describes for the first time inter-island
movements of bottlenose dolphins in the Canary Islands,
based on photo-ID data collected by several local research
groups over a period of more than 10 years. Also, we
present a new, public, online catalogue for Canary Island
bottlenose dolphins and discuss its potential use as a tool
for the management of this species within marine protected
areas.
Material and methods
Bottlenose dolphin movements between islands were
recorded using standard photo-ID methods. Photographs
were taken over the period 2000 to 2011 off El Hierro, La
Palma, Tenerife and La Gomera (Figure 1). Sources of the
images and related sightings data are presented in Table 1.
Using a 10-year subset of the data, from 2001 to 2011,
individual dolphins were identified from natural markings
visible from photographs of the dorsal fin, and only those
with clear and permanent marks were compared (Würsig
and Würsig 1977; Hammond et al. 1990; Wilson et al. 1999).
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Dorsal fin images were entered into a digital database
using the software Darwin 2.0 (Eckerd College), which was
used to assist the matching of individual dolphins (Figure 2).
All individuals from El Hierro, La Palma and La Gomera were
combined in the same catalogue. Photographs archived at
the University of La Laguna and MEER were included in
the ‘Cetaceans sighting database’ (www.cetabase.info),
the first online photo-ID catalogue for the Canary Islands.
This tool allows the sharing of images that are stored in a
database that includes information about species, sighting
location and area, number of animals, image quality categories and natural markings on individual animals. Individuals
resighted off more than one island were classified as
‘travellers’.
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Results
A total of 313 dolphins was identified: 166 individuals were
photographed off El Hierro, 70 off La Palma and 87 off La
Gomera. In an earlier study off Tenerife, 30 animals were
catalogued by Verme and Iannacone (2011), and these
data were included in our study. Sampling period and effort
by location are detailed in Table 1.
In all, 36 individuals were classified as travellers, constituting 10.2% of all identified animals. Of these, five were
females, identified by their close association with calves (as
defined by Grellier et al. 2003), and 31 were of unknown
gender (Table 2). Traveller dolphins showed different
degrees of site fidelity. Three dolphins were photographed
in consecutive years off El Hierro: two of them were
documented over three years (Tt110IC and Tt083IC) and
the other was observed over four years (Tt036IC) (Table 2).
Other dolphins showed less site fidelity, with 17 individuals resighted over two non-consecutive years at the same
island and 16 sighted only once.
The degree of movement between islands also varied
among travellers. Of the 36 individuals, 32 were observed
at two islands and only four were recorded at three islands.
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La Palma
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La Gomera

La Gomera, April 2010
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Figure 1: Study area in the western Canary Islands. Common
bottlenose dolphins were photographed in four Special Areas of
Conservation (shaded): Mar de las Calmas (ES7020057) off El
Hierro; Franja marina Santiago-Valle Gran Rey (ES7020123) off La
Gomera; Franja marina de Fuencaliente (ES7020122) off La Palma
and Franja marina Teno-Rasca (ES7020017) off Tenerife

La Gomera, April 2010

La Palma, September 2010

Figure 2: Dorsal fins of two identified bottlenose dolphins (Tt052IC
and Tt060IC) resighted at different islands (La Palma and La
Gomera)

Table 1: Sighting effort, number of marked dolphins and observed travellers for each island
Parameter
Special Area of Conservation
Study period
Photo-ID effort (days)
Photographs selected (no.)
Identifiable dolphins (no.)
Travellers (no.)
Source

El Hierro
ES7020057
2004–2011
67
14 000–15 000
166
30
ULL

La Palma
ES7020122
2010–2011
20
1 500–2 000
70
26
ULL

MEER: Mammals, Encounters, Education and Research, Berlin
ULL: Department of Animal Biology, University of La Laguna, Tenerife

La Gomera
ES7020123
2000–2011
43
1 000–1 500
87
12
MEER

Tenerife
ES7020017
2005–2006
161
3 000
30
6
Verme and Iannacone (2011)
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Of these four, one (Tt035IC) was recorded off La Palma, La
Gomera and Tenerife, and three were seen off El Hierro,
La Palma and La Gomera. Two of these dolphins (Tt002IC
and Tt044IC) were sighted together in three consecutive
years (2008, 2009 and 2010; Table 2) off different islands,
indicating long-term associations between the individuals.
The same two animals were also resighted together with
two other travellers (Tt007IC and Tt032IC) off El Hierro and
La Palma. All travellers identified in our study were associated with others.
The distance between resightings of traveller dolphins
ranged from 30 km (between Tenerife and La Gomera) to
130 km (between Tenerife and El Hierro), with an average
of 65 km (SD 36). Within the total of 53 months analysed
during the study period, travellers were detected in 39
months (74%). The average interval between first and last
sightings of travellers was 36 months (SD 0.93). Intervals
between consecutive resightings of the same individual
off different islands varied between one and 84 months, at
distances of 80–130 km apart.

Discussion
Cetaceans can travel long distances for feeding and
reproductive purposes (Hoelzel 1998). There may be
intraspecific differences in movement patterns and home
range sizes, reflecting adaptations to specific habitats
(Botsford and Lawrence 2002; Chivers et al. 2006; Klaassen
et al. 2012). Hence the study of movement patterns and
home ranges of individuals is important in understanding the
ecology of cetacean populations, especially for protected
species that require conservation and management (Austin
et al. 2004). However, monitoring movement patterns in
cetacean species that have extended home ranges is difficult
and costly. Cooperative studies among research groups
at different locations, using tools such as online photo-ID
catalogues, can help to overcome these challenges. For
example, a combination of conventional catalogues of
coastal bottlenose dolphins and an online catalogue assisted
O’Brien et al. (2009) to elucidate dolphin movements around
Ireland. All of these movements were outside the SACs

Table 2: Resighting locations of 36 bottlenose dolphins photo-identified off four of the Canary Islands (El Hierro [EH], La Palma [LP],
La Gomera [LG] and Tenerife [TF]), 2002–2011
Individual
2002
2003
2004
2005
2006
2007
2008
2009
2010
Tt002IC
EH
LG
LP
Tt007IC
EH
LP
Tt016IC
EH
LP
EH
EH
LP
Tt017IC ♀
Tt018IC
EH
LP
Tt027IC
EH
LP
Tt031IC
LP
Tt032IC
EH
EH
LP
Tt033IC
LP
Tt034IC
EH
LP
Tt035IC
TF*
TF*
LP, LG
Tt036IC ♀
EH
EH
EH
EH
LP
Tt039IC
EH
LP
Tt040IC
LG
EH
LP
Tt044IC
EH
LG
LP
Tt049IC
EH
EH
LP
Tt050IC ♀
EH
EH
LP
Tt052IC
LP, LG
Tt056IC
LP, LG
Tt060IC
LP, LG
Tt062IC ♀
EH
EH, LP
Tt064IC
TF*
TF*
EH
Tt074IC
EH
EH
Tt082IC
EH
LP
Tt083IC
EH
EH, LG
Tt093IC
EH
EH
LP
Tt110IC
LG
EH
EH
Tt114IC
EH
EH
Tt118IC
TF*
TF*
EH
EH, LP
Tt141IC ♀
Tt148IC
TF*
TF*
EH
Tt165IC
TF*, EH
TF*, EH
Tt188IC
EH
LP
Tt216IC
EH
LG
Tt243IC
LP
Tt258IC
TF*
TF*
* Data for Tenerife from Verme and Iannacone (2011). Sightings data combined for two-year period 2005–2006
♀ Individuals Tt017IC, Tt036IC, Tt050IC, Tt062IC and Tt141IC were classified as females. The rest were of unknown gender

2011
EH
EH

EH
EH
EH

EH

LG
EH
EH
EH
LG

EH
LG
LG

Downloaded by [b-on: Biblioteca do conhecimento online UAC] at 08:30 10 March 2014

4

designated for the species, and hence the research had
the potential to inform management decisions. Similarly, the
comparison of the three photo-ID catalogues carried out in
the present study led to the detection of dolphin movements
between four islands of the Canary Islands archipelago.
Hence the technique can be used to study the distribution,
home range and connectivity of bottlenose dolphins in the
archipelago and neighbouring areas.
Our study demonstrated that a minimum of 36 individuals
travelled between islands in the western Canary Islands.
This constituted 10.2% of the 313 catalogued individuals,
which is similar to the 7% of 966 individuals sighted in the
Azores archipelago (Silva et al. 2008). Site fidelity was
apparently higher off the Hawaiian Islands (<1% of 336
individuals were travellers; Baird et al. 2009) and off Abaco
Island in the Bahamas (2% of 247 individuals; Parsons et
al. 2006). Individuals classified as travellers may, however,
show some degree of site fidelity to an island. In our study,
three individuals (Tt110IC, Tt083IC and Tt036IC; Table
2) were associated with El Hierro. Similarly, in the Greek
Mediterranean Sea, nine bottlenose dolphins were sighted
at two sites that were 200 km apart, yet showed high fidelity
to one of these sites (Bearzi et al. 2010).
Reasons for inter-island movements may include the
search for food, or reproduction (Hooker and Gerber 2004).
In some locations the movements of bottlenose dolphins
have been shown to be strongly related to enhanced prey
abundance as a result of high primary productivity (Würsig
and Würsig 1977; Würsig et al. 1991; Silva et al. 2008;
Berens McCabe et al. 2010). The oligotrophic waters of the
Azores and Canary Island archipelagos (Braun 1980) may
explain the high mobility of bottlenose dolphins compared
with those from the Hawaiian Islands, where primary
productivity in shallow coastal waters is higher (Hooker and
Gerber 2004; Silva et al. 2008; Baird et al. 2009). Dolphin
prey in the western Canary Islands may have a more
patchy distribution and may be of lower density.
To be protected effectively, these highly mobile animals
require large marine protected areas (MPAs) that would
include parts of their oceanic (offshore) habitat (Game et al.
2009). Currently, there are 12 SACs that are designated for
conservation of the bottlenose dolphin and the loggerhead
sea turtle Caretta caretta in the Canary Islands. However,
they cover only relatively small coastal areas. In the Azores,
Silva et al. (2012) showed that the boundaries of a local
inter-island MPA should be extended in order to be ecologically meaningful with regard to the protection of bottlenose
dolphins. Likewise, our results show that the distribution of
bottlenose dolphins may exceed the limits of the existing
SACs in the study area, and that home ranges of the
species may include more than one island. The offshore
areas between the islands appear to be an important –
perhaps even essential – part of their habitat, a fact that
should be taken into consideration in the amendment of the
management plans and revisions of the boundaries of SACs.
Our findings are also of relevance as input into population abundance estimates for the archipelago. Most data,
however, were from a single island, El Hierro. Potentially,
with greater research effort at other islands, or with more
users of the online database and greater collaboration
between them, the proportion of travellers in the population
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may be shown to be higher than suggested by our study. If
so, simple summation of the number of animals observed
at each island would result in an overestimation of the total
population size.
The results presented here should be regarded as preliminary. They demonstrate that further studies are required in
order to investigate bottlenose dolphin residency and the
frequency of inter-island movements in the Canary Islands
archipelago, and also to investigate the importance of interisland offshore habitats.
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