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Abstract
Bottlenose dolphin stock structure in the northeast Atlantic remains poorly understood.

However, fine scale photo-id data have shown that populations can comprise multiple over-

lapping social communities. These social communities form structural elements of bottle-

nose dolphin (Tursiops truncatus) populations, reflecting specific ecological and

behavioural adaptations to local habitats. We investigated the social structure of bottlenose

dolphins in the waters of northwest Ireland and present evidence for distinct inshore and off-

shore social communities. Individuals of the inshore community had a coastal distribution

restricted to waters within 3 km from shore. These animals exhibited a cohesive, fission-

fusion social organisation, with repeated resightings within the research area, within a larger

coastal home range. The offshore community comprised one or more distinct groups, found

significantly further offshore (>4 km) than the inshore animals. In addition, dorsal fin scar-

ring patterns differed significantly between inshore and offshore communities with individu-

als of the offshore community having more distinctly marked dorsal fins. Specifically, almost

half of the individuals in the offshore community (48%) had characteristic stereotyped dam-

age to the tip of the dorsal fin, rarely recorded in the inshore community (7%). We propose

that this characteristic is likely due to interactions with pelagic fisheries. Social segregation

and scarring differences found here indicate that the distinct communities are likely to be

spatially and behaviourally segregated. Together with recent genetic evidence of distinct

offshore and coastal population structures, this provides evidence for bottlenose dolphin in-

shore/offshore community differentiation in the northeast Atlantic. We recommend that so-

cial communities should be considered as fundamental units for the management and

conservation of bottlenose dolphins and their habitat specialisations.
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Introduction
Bottlenose dolphins (Tursiops truncatus) inhabit a wide range of habitats throughout their
worldwide distribution [1]. The ecological plasticity of this highly mobile species facilitates in-
teraction and gene flow over large distances [2–4]. However, bottlenose dolphin populations
commonly consist of distinct social communities that display fine-scale behavioural differenti-
ation, resulting from localised adaptations on small spatial scales [5–8] resulting in fine scale
genetic structuring [9,10]. A community can be defined as a set of individuals that is behaviou-
rally self-contained and within which most individuals interact with most others [11], and is
formed when a subgroup of a population develops group-specific adaptations or behavioural
specialisations [8,12–14], or forms an isolated social unit [15]. In restricted coastal habitats,
bottlenose dolphin communities are generally dominated by small but highly fluid schools,
constricted movement patterns and high site-fidelity [16–18]. In contrast, bottlenose dolphins
inhabiting open, exposed habitat occur in large groups, with low site-fidelity and extensive
movement patterns [19,20]. In the northwest Atlantic and the northeast Pacific, inshore and
offshore ecotypes of bottlenose dolphins have been identified based on morphological [21,22],
ecological [23,25] and genetic [9,26,27] differences.

In Ireland, bottlenose dolphins are found in estuarine, coastal, continental shelf and oceanic
waters [28–31]. To date, at least three genetically distinct populations have been identified
[10]: a resident population inhabiting the Shannon estuary, a population inhabiting the coastal
waters of western Ireland and a population identified genetically from stranding records of un-
known origin, possibly representing an oceanic population [10]. Individuals of the coastal pop-
ulation have been documented making large-scale movements, around Ireland [30], and
between Atlantic coastal waters and the North Sea [32]. It remains uncertain whether these
large scale movements represent individual or population-wide ranging patterns. Despite their
use of adjacent habitats, there is currently no evidence of interactions between bottlenose dol-
phins inhabiting the Shannon estuary and those using other Irish areas and offshore waters
[30] and these communities appear to represent different breeding populations.

Here, we investigate the community structure of bottlenose dolphins around northwest Ire-
land in coastal and offshore habitats. Using social network analysis, encounter locations and
fin scarring patterns, we test whether bottlenose dolphins using coastal and continental shelf
waters belong to a single or multiple communities.

Materials and Methods

Study area
Vessel-based surveys were conducted using a variety of small boats in offshore and inshore
areas off northwest Ireland in order to collect photographic identification data of encountered
bottlenose dolphins for individual identification (Fig. 1). Inshore surveys were conducted in
two coastal areas, referred to as ‘Mayo’ around the Mullet Peninsula Co. Mayo (N 54,10° E
10,06°) and ‘Connemara’ around northwest Connemara, Co. Galway (N 53,60° E 10,10°).
Three surveys covered oceanic waters (>200m water depth) near the continental shelf edge,
northwest of the Mullet peninsula, Co. Mayo.

Survey observations
All surveys were conducted between March and October 2008–2012 during fair weather condi-
tions with sea states<4 on the Beaufort scale. For each encounter, the geographical location
was recorded at first sighting of the group. A group was defined as all dolphins within a 100 m
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Fig 1. Survey effort and sighting locations of bottlenose dolphin group encounters. The black lines indicate survey effort in the two research areas off
northwest Ireland, Mayo and Connemara. Sighting locations of bottlenose dolphin groups in inshore waters are indicated by red circles, encounters in
offshore waters are indicated by green circles. The geological map of Ireland has been reproduced under an open-access license from the DECRN, and the
Intellectual Property Right and Copyright of the Geological Service Ireland. The bathymetry is reproduced from GEBCO, and extracted from the GEBCO
Digital Atlas published by the British Oceanographic Data Centre on behalf of the IOC and IHO, 2003.

doi:10.1371/journal.pone.0122668.g001
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radius of each other, showing coordinated movement patterns and behaviour during the en-
counter [33].

Photo identification of individuals
Dedicated effort was made to photograph all individuals in the group using digital DSLR cam-
eras with telephoto lenses. We used standard photo-identification techniques to identify indi-
vidual dolphins [34,35]. Photograph quality was classified based on focus, angle, light and
distance to the subject [36]. Each individual was assigned one of three marking grades based on
the severity of scarring of the dorsal fin: permanently, temporarily or superficially marked
(mark severity; Fig. 2A-C). Permanently marked animals had deep and/or large scars and cuts
on the dorsal fin that enabled individual identification over the duration of the project [36,37].
Temporarily marked animals had small cuts, light scars and/or tooth rakes on the dorsal fin,
which may fade and heal within a single year [36]. Superficially marked animals had only su-
perficial rakes and lesions on the dorsal fin. Photographs from each encounter were matched
against a catalogue consisting of the best left and right photos of dolphins identified during pre-
vious encounters, each assigned a unique identification number. If photos of an individual did
not match with animals in the catalogue, a new entry was added to the catalogue and a new
unique identification number assigned to the individual.

Analysis of social structure
We used identification data in a network analysis to investigate social structure, and con-
structed a social network diagram [38]. Individual dolphins were considered associated if they
were identified within the same group (gambit of the group [39]). Only permanently marked
individuals were included in the network analysis enabling matching between years and

Fig 2. Grades of severity of dorsal fin scarification. Examples of the mark severity grades of dorsal fin scarification as applied in this study. (A)
Permanently marked, (B) Temporarily marked, (C) Superficially marked, (D1-3) Permanently marked with damage to the tip of the dorsal fin. Pictures
represent images cropped using Irfanview software.

doi:10.1371/journal.pone.0122668.g002
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research areas. Since the aim of this study was to analyse social interactions at the level of the
community, and not between dyads, we included all individuals regardless of sighting frequen-
cy. We constructed a sighting database to analyse social affiliation patterns and calculate the as-
sociation strength between permanently marked individuals by computing pair-wise
association indices, using the half-weight association index (HWI) [40]. The HWI is defined
as: HWI = X / (X + 0.5 (Ya + Yb)), where X is the number of groups in which individual a and
individual b were seen together, Ya is the number of groups in which individual a was sighted
but not individual b, and Yb is the number of groups in which individual b was sighted but not
individual a. Values of the HWI range from 0 (never associated) to 1 (always associated) [39].
The HWI is frequently used in social studies of cetaceans as it reduces bias due to incomplete
identification within encounters [40]. The social network analysis was conducted using SOC-
PROG version 2.4 [41]. We used the pair-wise association indices to visualize the social net-
work analysis in Netdraw 2.118 [42].

As a second step, we investigated the community membership of the temporarily and super-
ficially marked individuals. This was done by scoring the network membership of the perma-
nently marked individuals with which it was associated. A temporarily/superficially marked
individual was assigned to a network if all its permanently marked associates belonged to
that network.

Ethical statement
The National Parks and Wildlife Service, a division of the Irish governmental Department of
Arts, Heritage and the Gaeltacht is responsible for the protection and management of Irish
wildlife, and the designation and protection of Special Areas of Conservation. No specific per-
mission or permit was required for the fieldwork/data collection, which was conducted in Irish
coastal waters in county Mayo (N 54,10° E 10,06°), and in Connemara, county Galway (N
53,60° E 10,10°). Shore-based effort was conducted from public beaches and roads, and did not
access private land. All wildlife in Ireland, including the bottlenose dolphin, are protected
under the Wildlife Act, 1976. In addition, the bottlenose dolphin is listed under Annex II of the
EC Habitats Directive. The current status of the species is Least Concern (IUCN Red List
2012). The study did not involve the handling or management of dolphins.

All research effort complied with the Marine Notice No. 15 of 2005 "Guidelines For Correct
Procedures When Encountering Whales And Dolphins In Irish Coastal Waters", published by
the Department of Communication, Marine and Natural Resources [43].

During data collection at sea the following protocols were followed to minimize disturbance:
maintain minimal vessel speed and minimal number of directional changes of the vessel

Table 1. Survey effort and photo identification analysis.

Year 2008 2009 2010 2011 2012 Total

No. of surveys 33 43 24 5 12 117

No. of group encounters 12 18 12 14 4 60

No. of identifications 105 422 374 310 97 1308

No. of unique dolphins identified 84 122 172 133 61 286

% of the catalogue identified 29% 43% 60% 47% 21% 100%

The number of surveys, group encounters, total number of dolphins recorded each year, the number of individuals in the catalogue identified per year, and

the percentage of the catalogued individuals identified per year.

doi:10.1371/journal.pone.0122668.t001
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course. The behaviour of dolphins around the survey vessel was constantly monitored. If strong
behavioural responses were observed (e.g., continued loud exhalations or tail slaps), the survey
protocol was suspended and the encounter was terminated.

Results

Survey effort
A total of 117 surveys were conducted between 2008 and 2012 (Fig. 1, Table 1). Survey effort
was not distributed uniformly between the two study areas, with higher survey effort recorded
in Mayo. More survey effort was conducted in coastal waters<10km from shore. Offshore sur-
veys covering continental shelf edge waters>200m depth were limited to three survey days in
Mayo, while no offshore surveys were conducted from Connemara.

Bottlenose dolphin identifications
In total we had 51 encounters with bottlenose dolphin groups in Mayo and 9 encounters in
Connemara (Table 1). The number of individuals identified per group ranged from 1–74 indi-
viduals, with a mean (±SD) of 21.8 ± 19.3. Group size did not differ significantly between the
two research areas (MannWhitney U test, U = 204, N = 60, P = 0.60).

During the study, a total of 286 individual dolphins were catalogued and the number of
sightings of individual dolphins ranged from 1 to 23 (Fig. 3). In total, 163 individuals (57%)
were recorded during two or more encounters of which 139 individuals (49%) were recorded
in multiple years (Fig. 3, Table 1). More individuals were recorded in Mayo than in Connema-
ra, 279 vs. 86 individuals. 79 individuals were sighted in both coastal areas representing 28%
and 92% of all dolphins identified in Mayo and Connemara respectively. 152 individuals (53%)

Fig 3. The number of sightings of individuals comprising network A and network B-E.

doi:10.1371/journal.pone.0122668.g003
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of the dolphins identified had permanently marked dorsal fins, whereas 29% and 19% were
temporarily or superficially marked, respectively (Table 2).

Social networks
The network analysis of the association indices of 152 permanently marked individuals identi-
fied five clusters: one large network (A) and four smaller networks (B-E) (Fig. 4). Network A
comprised 72 individuals, identified during 56 encounters (mean group size (±SD) =
10.4 ± 11.1). This network incorporated all 42 permanently marked individuals recorded in

Table 2. Statistic descriptive of mark severity, dorsal tip damage and sighting record for network A
and network B-E.

Network A B–E Total

Superficial 46 6 52

Temporal 74 8 82

Permanent 72 80 152

Total 192 94 286

% dorsal tip scarring 7% 48% 20%

% sighted once 15% 100% 43%

% sighted >1 85% 0% 57%

The number of individual dolphins for each mark severity, the percentage of dolphins with scarring to the tip

of the dorsal fin, individuals sighted once, and resighted, for network A (inshore) and network B–E

(offshore) communities.

doi:10.1371/journal.pone.0122668.t002

Fig 4. Social network analysis: sociogram of permanently marked individuals. Five social clusters
(A-E), as identified by the social network analysis of associations of permanently marked bottlenose dolphins.
Each symbol represents one individual, with the size of the symbols corresponding to the number of sightings
of each individual (range: 1–18 sightings per individual). Blue squares represent individuals with typical
scarring to the tip of the dorsal fin. Individuals without dorsal fin tip damage are represented by red squares.
Black lines represent associations between individuals. The network composition has been manually
adjusted to enhance the visualization of the separate clusters.

doi:10.1371/journal.pone.0122668.g004
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Connemara and Mayo, with an additional 30 individuals recorded in Mayo. Almost all individ-
uals in network A were sighted more than once (96%, N = 69), and over half the individuals
(56%) were recorded in 3 or more years during the 5 year study (Table 2). In total, 83 perma-
nently marked individuals were sighted only once, of which only three individuals were as-
signed to network A. The four smaller networks comprised 80 permanently marked
individuals (network B-E). These individuals were recorded in Mayo during 4 separate group
encounters (group size = 8, 9, 30 and 33). None of these individuals were resighted and thus
did not share any associations with other groups, or with network A (Fig. 4). This strongly con-
trasted with the 96% of network A individuals that were sighted at least twice. The majority of
the temporarily and superficially scarred individuals, 74 out of 82 and 46 out of 52, respectively,
were assigned to network A, based on shared associations with permanently marked individu-
als comprising this network (Table 2).

Dorsal fin marking severity
The majority of individuals, 152 (53%), identified had permanently marked dorsal fins, where-
as 29% and 19% were temporarily or superficially marked (Table 2). The proportion of perma-
nently marked individuals differed significantly between the five network clusters (Chi square
test, χ = 60.6, N = 286, df = 4, P< 0.001). Networks B-E predominantly consisted of perma-
nently marked individuals (85%; N = 80), whereas less than half of the individuals of network
A (38%; N = 72), were permanently marked. Pair-wise Chi square tests between the networks
identified differences in proportion of permanently marked individuals between the small net-
works and the large network A individuals, but not among any of the smaller networks
(Table 3).

Additionally, photographic analysis identified a characteristic type of damage to the tip of
the dorsal fin (Fig. 2D1-3) which was observed in a significantly higher proportion of individu-
als belonging to networks B-E, than network A, (48% and 7% of the dolphins in networks B-E
and network A respectively) (Chi square test, χ = 23.4, N = 152, df = 1, P< 0.01; Table 2).

Spatial distribution of dolphin groups
Encounters with dolphin groups ranged between 50 m and 40.5 km from shore (Figs. 1 & 5).
Encounters with animals from network A were significantly closer to shore (mean
distance ± SD = 0.61 ± 0.61 km), than encounters with animals belonging to network B-E
(23.2 ± 19.0 km; Mann-Whitney U: U = 224, N = 60, P< 0.05; Figs. 1 & 5). All 56 encounters
with groups comprised of network A dolphins were within 3 km from shore. In contrast the
four groups representing networks B-E were recorded between 4.6 and 40.5 km from
the mainland.

Table 3. Chi square pair-wise comparison of the proportion of permanently marked individuals for social networks A-E.

Network A (72–120) B (33–9) C (8–3) D (30–1) E (9–1)

B χ = 23.5 P<0.005

C χ = 5.4 P = 0.201 χ = 0.17 P = 0.680

D χ = 37.8 P<0.005 χ = 4.9 p = 0.253 χ = 5.4 p = 0.196

E χ = 10.9 P<0.005 χ = 0.67 P = 0.410 χ = 1.0 P = 0.314 χ = 0.75 P = 0.387 -

Chi square pair-wise comparison between the networks (A-E) for the proportion of permanent marked individuals. Significant differences between

networks are shown in bold for (P-value 0.0050 (0.05/9). Degrees of freedom = 1 for all comparisons, between brackets (number of permanent—non-

permanent marked individuals).

doi:10.1371/journal.pone.0122668.t003

Bottlenose Dolphin Community Structure in the North East Atlantic

PLOS ONE | DOI:10.1371/journal.pone.0122668 April 8, 2015 8 / 15



Discussion
Our results indicate that bottlenose dolphins in the waters off the northwest Irish coast are seg-
regated into one distinct inshore and one or multiple offshore social communities. Inshore
community group encounters were restricted to coastal waters within 3 km from shore. Off-
shore community groups were found significantly further from shore (4.5–41km). Dolphins of
the two communities also differed significantly in their degree of dorsal fin damage. Signifi-
cantly more individuals in the offshore community were heavily scarred. They were also typi-
fied by characteristic dorsal fin tip damage, which was rarely observed in dolphins in the
inshore community. Furthermore, inshore community dolphins showed inter-annual site fidel-
ity to the coastal zone sites and the distribution of their encounters fits a linear coastal distribu-
tion consistent with the genetic haplotype patterns [10]. In contrast, dolphins in offshore
waters were never observed more than once. This may reflect limited survey effort and/or a rel-
atively low number of sightings in the offshore area. However, all of the recorded inshore
groups formed a single network cluster and thus interacted, while none of the individuals in
these groups showed an association with any of the offshore dolphins. These differences pro-
vide evidence that these inshore and offshore social communities are also spatially and beha-
viourally segregated, which may extend to genetic differentiation, but requires
additional study.

The inshore community
The social network analysis showed that the bottlenose dolphins encountered in inshore waters
of Mayo and Connemara form a single cohesive social community whose movements appear
to be restricted to a 3 km strip of coastal habitat. Dolphins belonging to this community display

Fig 5. Distance from shore. The distance from shore for bottlenose dolphin groups that comprised network
A (left) and networks B-E (right). The boxplot displays the mean and the 1st and 3rd quartile of the distance
from shore. Whiskers indicate one standard deviation from the mean. Note the logarithmic scale of the Y-axis.

doi:10.1371/journal.pone.0122668.g005

Bottlenose Dolphin Community Structure in the North East Atlantic

PLOS ONE | DOI:10.1371/journal.pone.0122668 April 8, 2015 9 / 15



a fission-fusion interaction typical for coastal bottlenose dolphin communities around the
world, whereby individuals associate and dis-associate at varying time-scales [44]. These find-
ings are consistent with genetic evidence showing that individuals in the Connemara-Mayo
coastal waters belong to a single breeding population, which is genetically distinct from the
Shannon estuary population, and a third unidentified population identified in Irish waters
[10]. Interestingly, inshore community groups were mostly observed very close to the coast,
often within a few hundred meters from shore. Distribution patterns confined to this narrow
band are further supported by the movement of groups which were tracked for periods up to 8
hours [30; M. Oudejans, unpublished data], and indicate that this community utilises the shal-
low, intertidal areas along the beaches and rocky areas which typify this coastal region.

The offshore community
The existence of an oceanic population was suggested by Mirimin and colleagues [10], based
on high levels of genetic diversity in samples of stranded dolphins, which were genetically dis-
tinct from animals biopsied in Irish coastal waters. We recorded four groups that shared no as-
sociations with the inshore community. Individuals in these groups were distinguished by their
offshore distribution (> 4 km), low sighting rates and high degree of dorsal fin damage. While
based on a limited number of encounters, low re-sighting rates would be consistent with a larg-
er offshore population with animals displaying a more extensive ranging behaviour, and wide
scale movement patterns [20,23]. Hereby, our findings support evidence for a distinct offshore
population, and show this population to be socially and ecologically discrete from the
coastal population.

Evidence for ecotype differentiation
Noticeable similarities in distribution and sighting frequency exist between the inshore and off-
shore communities in Ireland, and coastal and offshore ecotypes in the western Atlantic and
eastern Pacific, where the coastal ecotype inhabits the inshore waters within 7.5 km and 1 km
from shore, respectively [24,45]. Within this narrow band, individual dolphins move extensive-
ly but remain close to shore [46]. The offshore ecotype is distributed further offshore, and its
distribution is largely associated with the continental shelf edge [23–25]. Here, all inshore com-
munity members were recorded within coastal waters, moving between research areas, and
likely beyond [30]. Moreover, members of groups encountered in waters further offshore were
all seen on single occasions, possibly reflecting a more transient nature of these individuals.
The distinct social partition between communities and the parallels in distribution pattern and
differences in sighting frequency with northeast Atlantic and northwest Pacific ecotypes sug-
gests that these two Irish communities may also represent two ecotypes, an inshore and an off-
shore ecotype. Recent genetic studies have identified the presence of inshore and offshore
ecotypes on a regional scale in the northeast Atlantic [9]. Here our data focus on a smaller
scale, and provide evidence from populations in an understudied area, in which offshore dol-
phins have not yet been sampled. Hence, further research, including genetic sampling of the
two social communities, is needed to determine whether the spatial, social and behavioural seg-
regation has also led to different breeding populations.

Methods involving the use of marking characteristics of the dorsal fin are widely used in
identification of individual cetaceans, in particular for the bottlenose dolphin. Yet, few studies
have studied differences of variation in markings at a community or population level. Baird
and colleagues [47,48] found significant differences in dorsal fin disfigurements resulting from
interactions with fisheries between three populations of false killer whales (Pseudorca crassi-
dens) in Hawaii. Interestingly, a three-fold difference in injury rate between social clusters of
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false killer whales was observed, which suggest social groups have different interaction rates
with fisheries [47]. A similar disparity in the proportion of marked individuals was found for
transient and resident groups of short-finned pilot whales (Globicephala macrorhynchus) off
Madeira [49]. Offshore bottlenose dolphins in our study showed a typical type of damage at
the tip of the dorsal fin that was rarely recorded in the inshore community. Markings on the
dorsal fin result from interactions with conspecifics [50], predators or prey [51] and human ac-
tivities including boat strikes, fishing gear or propeller wounds [52,53]. Dorsal fin injuries from
sharks appear to be relatively uncommon for bottlenose dolphins and are typically jagged
shaped [54], unlike the dorsal fin damage observed here (Fig. 2).

While interactions with fisheries provide foraging opportunities, they also present risks of
injury and mortality through entanglement in fishing gear. Fishing interactions were found to
be the most common cause of injuries to dolphins in Aruban waters [53]. Subsurface video of
interactions between bottlenose dolphins and demersal trawl fisheries off western Australia
showed dolphins commonly foraging inside, and physically in contact with trawling nets [55].
Such interactions are likely to result in damage to the dorsal fin and other parts of the body, as
indicated by the high number of bycatch of ~40 dolphins annually for these fisheries [56]. The
observed differences in marking severity and proportion of atypical damage to the tip of the
dorsal fin between dolphins in inshore (<3km) and offshore waters, can reflect different habi-
tat related foraging behaviours. Moreover, fisheries interactions may potentially lead to the de-
velopment of a characteristic scar. The continental shelf edge and oceanic waters west of
Ireland are important fishing grounds for the European commercial pelagic and demersal fish-
eries [57]. Bottlenose dolphins interact with, and are occasionally caught in nets of mid-water
trawlers [58], and driftnet fisheries [59]. In contrast, commercial fishing effort is relatively low
in coastal waters, and mainly involves small-scale crab and lobster fisheries that use static gear,
and gill net fisheries [57]. Accordingly, dolphins in neritic and oceanic waters are more likely
to interact with commercial fisheries than dolphins in inshore waters, which will increase the
likelihood of damage to the dorsal fin.

Community overlap
We cannot exclude the possibility that inshore and offshore communities have overlapping
ranges. Resident inshore dolphins in Galicia, Spain conducted offshore foraging trips [60], and
a small number of coastal ecotype bottlenose dolphins off California have been recorded in off-
shore waters, outside their general home-range [25]. The close proximity of the continental
shelf edge, located 75 km from shore in this region, facilitates oceanic species to occasionally
venture into coastal waters, as illustrated by occasional sightings of oceanic species in these wa-
ters, such as the sei whale (Balaenoptera borealis; [61] and long-finned pilot whales (Globice-
phala melas; Oudejans unpublished data). It is possible that offshore animals encountered
during this study are a nearshore component of a larger shelf edge and neritic stock. Future
studies to evaluate this coastal and offshore region will be important to answer this question.

Conservation and management implications
This study contributes to a growing body of evidence that inshore coastal communities of bot-
tlenose dolphins in European waters should be managed separately from offshore communi-
ties. Genetic diversity between coastal and pelagic populations in the Atlantic Ocean indicate
that coastal populations originate from historic founder events of pelagic source populations
[3,9,27]. Many coastal populations became highly specialized to their environment, mediated
by behavioural specializations to local habitat [62]. Community membership of these coastal
populations of bottlenose dolphins can be largely stable across multiple generations [16].
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Consequently, with coastal ecosystems under increasing anthropogenic pressure, inshore com-
munities with restricted ranges and relatively narrow ecological niches adapted to local habitat,
face significant risks [63]. Our study shows that the Mayo-Connemara area likely forms a key
part of the home range of the inshore community of bottlenose dolphins in Irish waters. This
implies that degradation, or loss of this habitat can have consequences at the population level
[64]. In 2013, a significant part of the coastal Mayo and Connemara research area was designat-
ed as the West Connaught Coast candidate Special Area of Conservation (cSAC) for the bottle-
nose dolphin, designated under the EU Habitat Directive 92/42/EEC. The SACs are key
elements of the Habitat Directive, which was developed to maintain and restore natural habi-
tats and species of wild fauna and flora at a favourable conservation status. Further research
into population status, habitat-use and movement patterns is necessary in order to monitor
and maintain the status of this population adequately.

For offshore cetacean populations, injuries through interactions with fisheries form one of
the greatest conservation concerns [65]. Here, individuals of the offshore community were dis-
tinguished by pronounced scarring and characteristic dorsal fin damage. This suggests frequent
fisheries interactions in offshore waters, and may indicate an undetected or underreported
threat to bottlenose dolphins in offshore, shelf edge and oceanic habitats. Further genetic stud-
ies are required to elucidate if the networks found in this study represent genetically distinct
populations, and if the animals seen in offshore waters represent a single population or com-
prise multiple populations. Identification of genetically and/or socially distinct communities
form a fundamental aspect in the successful long-term management and monitoring of bottle-
nose dolphin communities and populations, allowing for targeted management measures, tai-
lored to the behavioural and habitat specialisations.
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