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Background

Bottlenose dolphins (Tursiops truncatus) require conservation action in response to the
EU Habitats Directive, the Agreement on the Conservation of Small Cetaceans of the
Baltic and North Seas (ASCOBANS) and the UK Biodiversity Action Plan for Small
Cetaceans. The Moray Firth Special Area of Conservation (SAC) has provided an
important focus for conservation efforts but protection of Scottish bottlenose dolphins
requires management of threatening activities in other areas where our knowledge of
their distribution, abundance and population structure is poor.

In October 2005, the Scottish Government and Scottish Natural Heritage commissioned
a collaborative project to review existing data on the occurrence of bottlenose dolphins
in Scottish waters, and to conduct surveys to assess the current distribution, abundance
and population structure of this species in Scottish coastal waters. Additional survey
work was also commissioned to better understand the winter distribution of dolphins
using the Moray Firth SAC. The project was carried out as a collaboration between the
University of St Andrews’ Sea Mammal Research Unit, the Scottish Association for
Marine Science, the Hebridean Whale and Dolphin Trust and the University of
Aberdeen’s Lighthouse Field Station.

Main findings

¢ Most of the bottlenose dolphins using Scottish coastal waters occur around the
west and east coasts. There are relatively few records of bottlenose dolphins on
the north coast of mainland Scotland or around Orkney and Shetland.

¢ Photo-identification studies indicate that around 200-300 individual dolphins
occur regularly in Scottish coastal waters, with numbers on the east coast being
approximately five times higher than those on the west coast. Re-sightings of
identifiable individuals demonstrate that the animals recorded during our
surveys in 2006 and 2007 have used these coastal waters since studies began
in 1989 on the east coast and 1995 on the west coast.

o Estimates of the abundance of bottlenose dolphins on the east coast were
higher than previous estimates for this population. This could be because survey
design in the earlier studies resulted in an estimate that was negatively biased,
or because of differences in the mark-recapture models used for the two
estimates, or because the population has increased over the last two decades.



evidence of historic and contemporary exchange between Scottish and Irish
waters.

A high proportion of dolphins using the Moray Firth SAC in summer were also
detected within east coast waters during winter. Passive acoustic monitoring
highlighted that core areas within the SAC continued to be used during much of
the winter, although at a lower level than that observed during the summer
months.

The following conclusions were reached:

Photo-identification can provide a robust method for estimating the abundance
of bottlenose dolphins throughout Scottish coastal waters. However, in areas
such as the west coast, where animals are sparsely and unpredictably
distributed, research surveys are best targeted through close collaboration with
public reporting schemes.

Only low numbers of bottlenose dolphins occur in Scottish coastal waters.
Consequently, broad-scale systematic surveys provide limited power for
detecting core-habitats either in winter or summer. However, this study has
demonstrated that a combination of Passive Acoustic Monitoring and targeted
photo-identification surveys can provide robust data on seasonal and inter-
annual patterns of occurrence in particular coastal areas of interest.

For further information on this project contact:
Fiona Manson, Scottish Natural Heritage, Battleby, Redgorton, Perth, PH1 3EW
Tel: 01738 458 641 or fiona.manson@snh.gov.uk
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1 INTRODUCTION

Bottlenose dolphins (Tursiops truncatus) are one of the most regularly sighted cetaceans
around the Scottish coast, and require conservation action in response to the EU Habitats
Directive, the Agreement on the Conservation of Small Cetaceans of the Baltic and North
Seas (ASCOBANS) and the UK Biodiversity Action Plan for Small Cetaceans. Since it was
submitted to the European Commission as a candidate site, the Moray Firth Special Area of
Conservation (SAC) has provided an important focus for efforts to protect bottlenose
dolphins in Scottish waters. Research on this species in Scottish waters has also focussed
on the population that uses the Moray Firth SAC and adjacent waters along the east coast.
However, broad-scale surveys, short-term projects and anecdotal reports all indicate that
bottlenose dolphins also use inshore waters along the north and west coasts of Scotland.
Protection of Scottish bottlenose dolphins requires management of threatening activities in
these other areas as well as in the Moray Firth SAC, but our knowledge of their broader-
scale distribution, abundance and population structure is poor.

Consequently, the Scottish Government and Scottish Natural Heritage (SNH) recognised
that there was a need for better data on the distribution and activity of bottlenose dolphins
outside the Moray Firth SAC. In turn, these data would then help assess potential risks from
the diverse range of human activities that occur around our coast.

In response to this need, the Scottish Government and Scottish Natural Heritage
commissioned a research project to determine the distribution, abundance and population
structure of bottlenose dolphins around the Scottish coast (Figure 1.1), with the purpose of
answering conservation policy questions. This collaborative project has been carried out by
the University of St Andrews’ Sea Mammal Research Unit (SMRU), the Scottish Association
for Marine Science (SAMS), the Hebridean Whale and Dolphin Trust (HWDT) and the
University of Aberdeen’s Lighthouse Field Station (AULFS), with additional support from a
wide range of individuals and bodies.

The objectives of the project were to:

1. Review historic records from scientific surveys, wildlife tour operators and other voluntary
sources, to provide information on the distribution of sightings of bottlenose dolphins around
the entire Scottish coast.

2. Develop, and train, a voluntary reporting network that will allow the project to target
focussed research surveys around Scotland’s remoter coasts and build capacity for future
photo-identification research in these areas.

3. Determine the distribution and abundance of bottlenose dolphins in Scottish coastal
waters, using ongoing photo-identification studies in the SAC and east coast, and boat-
based photo-identification surveys of dolphin groups in western and northern coastal waters.

4. Provide estimates of abundance and movement rates between different sampling areas
using multi-site mark-recapture analyses.

5. Determine the potential for molecular analysis of DNA from stranded bottlenose dolphins
that will complement photo-identification studies and assess relationships between dolphins
using the SAC and those found along other Scottish coasts.

6. Identify winter feeding areas used by the bottlenose dolphin population that uses the
Moray Firth SAC.



This report outlines the work carried out to address each of these objectives and presents
the overall conclusions and recommendation from the study in the final section.
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Figure 1.1. Map of Scotland showing the key locations mentioned in the report.



2 REVIEW OF HISTORIC RECORDS OF BOTTLENOSE
DOLPHINS IN SCOTTISH WATERS

Authors: Cheney, B., Evans, P.G.H., Ingram, S, Mandleberg, L., Reid, R.J., Stevick, P.,
& Thompson, P.M.

2.1 Introduction

Although bottlenose dolphins have become an iconic species in Scottish waters, little
information existed on their distribution or abundance around Scotland prior to the 1990s.
Since then, research has focussed on bottlenose dolphins using waters off the east coast of
Scotland, but sightings of this species also occur in other areas around our coasts. The vast
size, remote nature and uneven distribution of dolphins in Scottish territorial waters mean
that it would not be feasible to reliably estimate the density of bottlenose dolphins using a
systematic survey of this area. However, bottlenose dolphins typically bear natural marks
that can be used to recognise individuals. This, in turn, allows us to apply mark-recapture
models to photographic data and estimate abundance. These photo-identification studies
must be based on surveys that adequately sample the population of interest. The approach
taken in this study has therefore been to target our surveys in those areas, and time-periods,
where there is a high probability that bottlenose dolphins are present. At the same time, we
needed to maximise the likelihood that these surveys sampled all components of the
population. The first two objectives of the study were therefore developed to support these
photo-identification surveys, by allowing us to target boat-based surveys such that they were
most likely to sample all components of the population.

In this section we report on the first of these objectives, in which we collated records from all
available sources and reviewed the historic distribution of sightings of bottlenose dolphins
around the Scottish coast.

2.2 Data sources

Historical records of bottlenose dolphins around Scotland were collated from a wide variety
of sources. These included searches of antiquarian books on Scottish fauna and flora, the
collation of data from the reporting scheme established to record cetacean strandings, and
reports of sightings of cetaceans held by the Joint Nature Conservation Committee (JNCC),
Sea Watch and the Hebridean Whale and Dolphin Trust (HWDT). Sightings from Marine
Mammal Observers (MMOs) aboard seismic survey vessels were also available through the
JNCC, and data from the SCANS-II survey (SCANS-II, 2008) were supplied through SMRU.

The earliest confirmed records of bottlenose dolphins round the Scottish coast come from
specimens in the National Museums of Scotland. Two specimens were known to have
stranded in the late 1800s (Herman, 1992). Since 1913, the Natural History Museum of
London has recorded the stranding of over 8,000 cetaceans, including bottlenose dolphins,
around the coasts of England, Scotland and Wales (Harmer, 1927; Fraser, 1934, 1946,
1953, 1974; Sheldrick, 1989; Sheldrick et al., 1994). The National Stranded Whale
Recording Scheme was set up in April 1990 for a co-ordinated investigation of the ecology
and biology of cetaceans around Britain (http://www.nhm.ac.uk/research-
curation/research/projects/strandings/). Since 1992, this scheme’s work within Scotland has
been carried out by the Scottish Agricultural College (SAC) Veterinary Services Inverness
through their Scottish Marine Mammal Strandings Project.



JNCC have integrated data from three main sources to produce an atlas of cetacean
distribution (Reid et al., 2003). Firstly, this draws upon the European Seabirds at Sea
(ESAS) database which contains 13,000 year round cetacean records collected by JNCC
and sister organisations in other European countries (Reid et al., 2003). ESAS surveys were
carried out on ships of opportunity, using standard line transect methodology. Although
designed for the detection of seabirds, they also collected information on cetaceans at
approximately 10 minute intervals. Further details on the methods used are presented in
Reid et al. (2003). A limited number of aerial surveys were also carried out as part of these
studies, and all cetacean sightings were recorded (for methods see Pollock et al., 2000).
Secondly, the JNCC atlas also draws upon effort-based data collected by the Sea Watch
Foundation (see below). The majority of these data are from the late 1980s onwards, as
most sightings in their database were opportunistic prior to this. Finally, the JNCC atlas uses
data from the Small Cetacean Abundance in the North Sea (SCANS) surveys (Hammond et
al., 2002). These line-transect surveys were conducted in June and July 1994, over a
20,000km area that included the North Sea, Skagerrak and Kattegat, the Western Baltic,
English Channel and Celtic Sea (Hammond et al., 2002). To create each of the distribution
maps in the JNCC atlas, all data from 1979 to 1997 were converted to a common format and
only sightings which were related to effort were included (Reid et al., 2003).

The Sea Watch Foundation (formerly the UK Mammal Society Cetacean Group) was
founded in 1991 and has been collecting marine mammal sightings in UK and Irish waters,
from their network of over 2000 observers (http://www.seawatchfoundation.org.uk/). From
the 1960s to the late 1980s most of these sightings were opportunistic. Since then the
majority of sightings have been effort based. Sea Watch members have conducted land-
based watches at a number of different sites in periods of one to three hours, in a variety of
intervals (daily, weekly, monthly). These have mainly been carried out between April and
September but some sites have also been surveyed in the winter. Offshore watches have
also been made from a variety of platforms of opportunity (e.g. research vessels, whale
watching boats, seismic boats, fishery protection vessels, etc.) (Reid et al., 2003). All
sightings were entered into the Sea Watch National Database, which currently has over
60,000 records (http://www.seawatchfoundation.org.uk/).

The Hebridean Whale and Dolphin Trust (HWDT) have been collecting bottlenose dolphin
sightings from members of the public since 1989. In the early years, effort concentrated on
the Mull coast, but in 1997 the HWDT launched a co-ordinated programme of cetacean
sightings throughout the Hebrides, involving a network of observers (Jeewoonarain et al.,
1999). The network expanded in 2001 with the creation of the Hebridean Bottlenose Dolphin
Project (HBDP), set up in part to collect and collate sightings and photo-identification data
from members of the public and local marine users. Finally, in 2004 a dedicated fieldworker
was employed to travel around the Hebrides informing locals of the project and encouraging
them to report sightings. The HWDT sightings database includes casual sightings data that
were collected from a number of different sources. Incidental sightings were encouraged
from the general public and from a variety of marine operators including fishermen, fish
farmers, coastguards, ferry personnel, local wildlife ecotourism operators and birdwatchers.
Contributors were encouraged to use standard forms which recorded information relating to
each sighting including location, date and time, species, group size and direction of travel.
The recorders were also asked to give a score of the confidence of their species
identification to allow post hoc sorting according to data quality. Sightings forms, posted to
the HWDT office usually at the end of each summer season, were entered onto a central
database (Mandleberg, 2006).

In 2005, the SCANS-II survey was a carried out to repeat and extend the SCANS survey
conducted in 1994. This survey provided coverage of more offshore areas around Scotland.
Additional data on offshore sightings were available from JNCC through the Marine Mammal



Observer (MMO) programme that has been conducted since 1997 during seismic operations
(Stone, 2003).

2.3 Results

2.3.1 Historical literature

In recent decades, a high proportion of sightings have been reported from the Moray Firth,
but historical records suggest that bottlenose dolphins have not always been common in this
area. Thomas Edward, a naturalist who lived in Banff in the mid-nineteenth century, listed
the fauna recorded in that area in his biography (Smiles, 1876). He lists four cetacean
species, including the bottlenose dolphin. But, while harbour porpoises are described as
“frequently seen”, he merely states that the bottlenose dolphin “is said to have been taken
here, though there are some doubts as to the fact”. Similarly, eight cetacean species were
listed by Harvie-Brown & Buckley in their 1895 “A Vertebrate Fauna of the Moray Basin”.
Harbour porpoises were described as being “very abundant more especially during the
summer and autumn when the herrings visit the coasts of the Moray Firth”, but bottlenose
dolphins were not mentioned. The relative scarcity of bottlenose dolphins compared to
harbour porpoises is also highlighted by Taylor (1898). In 1897, he reported that four
bottlenose dolphins were stranded and shot in the inner Moray Firth, near Delny (Taylor,
1898). Taylor mentioned that harbour porpoises were “the only common cetaceans in the
Moray Firth” (Taylor, 1899) and believed that this stranding was the first description of
bottlenose dolphins in the Moray Firth. Taylor also reported a later stranding of six
bottlenose dolphins in 1901 in Munlochy Bay, also in the inner Moray Firth (Taylor, 1902).

Early reports of bottlenose dolphins elsewhere on the east coast are also rare. For example,
in his “The Vertebrate Fauna of Dee”, Sim (1903) describes a humpbacked whale in the
mouth of the Tay, a fin whale entangled in salmon nets in Aberdeen Bay, killer whales
stranded at Pennan Head and highlights that porpoises are abundant, but he makes no
mention of bottlenose dolphins.

Victorian naturalists describing the fauna of other Scottish coastal regions also provide
limited evidence of bottlenose dolphins in recent historic times. In Orkney and Shetland, pilot
whales, porpoises and killer whales were recorded regularly, but there is no mention of
bottlenose dolphins in accounts of Shetland fauna (Venables & Venables, 1955; Evans &
Buckley, 1899) and in Orkney, Buckley & Harvie-Brown (1891) only describe one stranding
of two probable bottlenose dolphins in Scapa Flow in 1888.

In the Outer Hebrides (Harvie-Brown & Buckley, 1888) and along the Caithness coasts
(Harvie-Brown & Buckley, 1887), bottlenose dolphins are included in a list of mammals
occurring in these areas, but the authors provide no additional details or comment. Similarly
in the Inner Hebrides, the only mention of bottlenose dolphins is a reference to a bottlenose
dolphin recorded in Kintyre in the New Statistical Account (Harvie-Brown & Buckley, 1892).
Cetaceans are relatively poorly reported in these areas compared with the Northern Isles
and east coast, although porpoises are recorded as commonly occurring in both the Outer
Hebrides and Caithness coasts (Harvie-Brown & Buckley, 1888; Harvie-Brown & Buckley,
1887).

2.3.2 Strandings

The first records of stranded bottlenose dolphins around Scotland are from Loch Long in
1879, and the 1897 record from Delny that was reported by Taylor (Herman, 1992). Since
regular records have been kept by the Natural History Museum of London, there have been
72 bottlenose dolphins reported stranded around the coast of Scotland between 1929 and



2008 (Figure 2.1). Most of these animals were reported in the Moray Firth and the Hebrides,
and the majority of these (78%) were in the 1990s and 2000s. Only 16 strandings of
bottlenose dolphins were recorded between 1929 and 1989 (Figure 2.2). Stranded
bottlenose dolphins were found throughout the year although most were found in July and
August. Of all strandings, 38% were male and 30% were female, with the sex of the
remainder unidentified.

2.3.3 Sightings

The JNCC cetacean atlas shows the distribution of bottlenose dolphins in north west Europe
from 1979 to 1997. In Scotland, the largest numbers have been seen in the north-east,
specifically around the Moray Firth (Figure 2.3). However, there are also sightings on the
west coast (especially the Outer Hebrides) and south of Shetland.

Three sightings of bottlenose dolphins were recorded in Scottish waters during SCANS-II.
One of these was in the Firth of Forth, the second was 20 miles west of the Outer Hebrides,
and the third was over 100 miles east of Shetland (Figure 2.4). Marine Mammal Observers
have also observed bottlenose dolphins in more offshore waters to both the west and east of
Scotland during seismic operations (Figure 2.4).

The Sea Watch Foundation provided 9,856 sightings of bottlenose dolphins around the
Scottish coast from July 1966 to September 2007 (Figure 2.5). Group sizes ranged from 1 to
150 dolphins (the latter being seen north of Portpatrick, Dumfries and Galloway in 1997) with
an average group size of 8, and median of 6. However, nearly 94% of groups consisted of
20 or fewer animals and nearly half the groups contained a maximum of five individuals. The
highest number of sightings, 1043, were reported in 1992, with other peaks of approximately
800 sightings in 1991, 1993, 2001, 2002 and 2006 (Figure 2.6). Sightings were reported in
every month although the majority, 77%, were between April and September and the fewest
sightings, 228 (2%), were in December.

There were 1043 sightings of bottlenose dolphins around the coast of Scotland reported to
the HWDT sightings network between 1989 and 2007, with the majority of sightings around
the Inner Hebrides (Figure 2.7). Group sizes ranged from 1 to 40 dolphins, with nearly half
the groups having five or fewer individuals and the majority of groups, 91%, consisting of 15
or fewer individuals. The average group size was 7, with a median of 6. The peak of
sightings was in 2001, with 193 sightings reported, but there were also over 100 sightings in
2002 to 2004 and 2007 (Figure 2.8). Sightings were reported every month but most sightings
were during the summer, May to August, and the fewest sightings were in December.
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Figure 2.1. Strandings of bottlenose dolphins around Scotland from 1929 to 2008 from the
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Figure 2.2. Strandings of bottlenose dolphins around Scotland from 1929 to 2008 from the

Scottish Agricultural College in Inverness and the Natural History Museum.
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Figure 2.5. Distribution of sightings of bottlenose dolphins around Scotland from 1966 to
2007, from the Sea Watch Foundation.

1200 +

1000 -

800 -

600 -

Number of Sightings

400 -

200 +

1966
1968
1970
1972
1974
1976
1978
1980
1982
1984

986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006

Figure 2.6. Number of sightings of bottlenose dolphins around Scotland from 1966 to 2007,
from the Sea Watch Foundation.
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Figure 2.7. Distribution of sightings of bottlenose dolphins around Scotland from
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Figure 2.8. Number of sightings of bottlenose dolphins around Scotland from 1989 to 2007,
from the Hebridean Whale and Dolphin Trust.
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2.4 Discussion

Historic and contemporary sightings from naturalists and members of the public can provide
a useful indication of the broad scale distribution of bottlenose dolphins around the Scottish
coast. However, inferences from these data are constrained both by uncertainty over the
reliability of species identification, and spatial and temporal variation in sightings effort. Data
on strandings are generally less vulnerable to misidentification issues, but are also
potentially biased due to the lower likelihood of reporting on remote coasts and the
relevance of location of death/stranding relative to living distribution.

Historical literature sources provide little evidence of the occurrence of bottlenose dolphins in
Scottish waters. There are no known archaeological sites, and all reports from Victorian
Naturalists suggest that their occurrence in the late 1800s was sporadic compared with other
species such as harbour porpoises, killer whales and pilot whales. Nevertheless, it is clear
from our review of more recent strandings and sightings that bottlenose dolphins may now
be encountered both in offshore waters and throughout most Scottish inshore waters. Reid
et al. (2003) provide the most robust effort-corrected dataset for comparing density in
different areas, although this analysis is restricted to data collected before 1998. These data
(Figure 2.3) highlight the high densities of sightings along the east coast of Scotland and the
occurrence of dolphins further offshore along the shelf edge. Sightings on the west coast of
Scotland were rare in this dataset (Figure 2.3), but search effort both here and along the
north coast were also relatively low. Additional sightings from the Sea Watch Foundation
(Figure 2.5) and the HWDT (Figure 2.7), many of them reported since 1997 (Figures 2.6 and
2.8), provide evidence of widespread occurrence of bottlenose dolphins in the inner
Hebrides, and more sporadic occurrence along the north-west and north coasts of Scotland.

Variation in the effort underpinning these sightings constrains the extent to which these data
truly indicate geographical variation in the density of dolphins, resulting in the need to further
develop the sightings network under Objective 2 of this study (see section 3). Similarly,
temporal variation in sighting effort makes it difficult to assess how the occurrence of
dolphins in different areas may have changed over time. Over the last two or three decades,
sightings have been consistently reported from just two areas: the east coast of Scotland
(Wilson et al., 2004) and the Sound of Barra (Grellier & Wilson, 2003). Interestingly, these
represent one of the most human-populated areas and one of the most remote areas of the
Scottish coast. This provides some support for the assumption that the regular occurrence of
dolphins in any part of the Scottish coast is unlikely to remain undetected (see Section 3).
Bottlenose dolphins have also been reported in many other remoter areas of Scotland (see
Figures 2.5 and 2.7), but the temporal pattern of sightings appeared much more patchy, with
no evidence of predictable sightings at the same location either within or between years.
Consequently, the project’s photo-identification studies required the development of a more
intensive reporting scheme that provided near real-time reports of sightings. The
development of this scheme is described in Section 3 and the survey work resulting from it is
described in Section 4.
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3 DEVELOPMENT OF A DOLPHIN SIGHTING NETWORK
Authors: Ingram, S., Cheney, B., Culloch, R., Elwen, S., Mandleberg, L. & Stevick, P.

3.1 Introduction

Photo-identification studies of abundance and movements are most powerful where sighting
probabilities and recapture rates are high. On the east coast of Scotland, high human
population densities and prior knowledge of the dolphins’ tendency to return to predictable
core areas meant that it was straightforward to design appropriate boat-based photo-
identification surveys when work started there in the late 1980s. In contrast, collecting
suitable photo-identification data from dolphins using the much larger, complex and remote
western and northern coasts of Scotland was a more challenging task.

The review of historic data in Section 2 indicated that most inshore sightings of bottlenose
dolphins were reported from around the inner Hebrides and the Sound of Barra, but that
animals sometimes occurred further north up the west coast and along the north coast of
Scotland. However, whilst sightings in Barra Sound appear to have been relatively
predictable over a period of several years (Grellier & Wilson, 2003), the occurrence of
bottlenose dolphins in other parts of the Hebrides was much more variable, even in areas
such as Islay and Mull where sighting effort was relatively high.

At the start of the current project, it was clear that success of our boat-based photo-
identification surveys would require the support of a larger scale network of marine users.
Our second major objective was therefore to develop, and train, a voluntary reporting
network that would allow the project to target focussed research surveys around Scotland’s
remoter coasts and build capacity for future photo-identification research in these areas.

This section reports on the work undertaken to address this second objective, which involved
collaboration with the Hebridean Whale and Dolphin Trust (HWDT) and the further
development of their existing cetacean sightings network (www.whaledolphintrust.co.uk).

3.2 Methods

The HWDT is a marine awareness and research charity who established a regional
cetacean sightings reporting network in association with the national scheme organised by
the Sea Watch Foundation (www.seawatchfoundation.org.uk). This scheme aimed to raise
public awareness of cetaceans and marine conservation, and to collate opportunistic and
public sightings of all cetacean species in the Hebrides. This information from the public was
used to supplement dedicated survey data collected from the HWDT research yacht Silurian.

The HWDT have been collecting bottlenose dolphin sightings from members of the public
since 1989, first as the Mull Cetacean Project, and from 1994 under its own auspices.
Cetacean sightings were minimal at first and concentrated on the Mull coast, but in 1997 the
Operation Sightings scheme was launched, establishing a co-ordinated programme of
cetacean sightings throughout the Hebrides and the development of a network of observers
(Jeewoonarain et al., 1999). The network expanded in 2001 with the creation of the
Hebridean Bottlenose Dolphin Project (HBDP), set up to collect and collate sightings and
photo-identification data from members of the public and local marine users. Finally, in 2004
a dedicated field agent was employed to travel around the Hebrides informing locals of the
project and encouraging them to report sightings.
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The existing HWDT sightings network database included casual sightings data that were
collected from a number of different sources. Incidental sightings were encouraged from the
general public and from a variety of marine operators including fishermen, fish farmers,
coastguards, ferry personnel, local wildlife ecotourism operators and birdwatchers.
Contributors were encouraged to use standard forms and record set information relating to
each sighting including location, date and time, species, group size and direction of travel.
The recorders were also asked to give a score of the confidence of their species
identification to allow post hoc sorting according to data quality. Sightings forms were
entered into a central database annually. However, sightings were reported throughout the
year (Mandleberg, 2006).

During this study, our aim was to expand the HWDT sightings network, not only to increase
the number of sightings but also to help direct field effort. A review of historic sightings
highlighted those areas where sightings were more probable, but also indicated that
encounters in these areas were unpredictable and often of relatively short duration. Thus, if
this project’s dedicated boat-based photo-identification surveys were to be conducted in
response to casual sightings reports, the scheme needed to be adapted to provide real-time
information. To achieve this, we first worked with the HWDT to encourage rapid reporting of
sightings by the public via a freephone ‘hotline’. In turn, this project provided additional staff
time that allowed the HWDT Sightings Officer to feed this information directly to the project
field team. Dedicated boat-based photo-identification field efforts were then directed by this
sighting reporting structure (Section 4). All sightings were entered onto the central HWDT
database.

Secondly, the project was highlighted to all the members of the HWDT mailing list who were
based around the west coast of Scotland. Researchers from the project contacted the
existing HWDT sightings network either by e-mail, telephone or in person to inform them of
this new project and encourage immediate reporting of any bottlenose dolphin sightings.
Whenever possible, all these individuals were also encouraged to submit any photographs
that they had taken during these sightings to incorporate into the photo-identification studies.
A dedicated project website http://www.scottishdolphins.info/ was set up and promoted. This
was regularly updated to disseminate information and encourage continual public
involvement.

Thirdly, business cards (Figure 3.1) and leaflets (Figure 3.2) outlining the project were
printed and distributed both through the HWDT sightings network and by the project field
team who visited key ports and tourist hotspots around the north and west coasts. The field
team also proactively contacted and encouraged key individuals and organisations such as
ecotourism operators, local ferry services, fishermen, harbour masters, and any other people
that may be on or near the water to report sightings of marine mammals to the HWDT office
either through the hotline or online.

seattish Matural Heritage aims to examine the distribution and
abundance of bottlenose dolphins in Scottish coastal waters.
vour sightings will help usto locate and photo-identify individual
bottlenaose dolphins around our coasts.

Please report your sightings to our hotline:

ieepnone 0800 0838110

& fallows the projectat  wiww.scottishdolphins.info

Sightinys I'Ellll"_:_ill! hotline [IB["] [Iaﬁ 311 [l This collaborative projed funded by the Scottish Executive and
-

sy scottishdolphins info

-

i o =

- Scottish Bottienose Dolphin Project | <. .. i =

Figure 3.1. The business card designed to promote the Scottish Bottlenose Dolphin Project
and encourage sightings to the HWDT freephone hotline.

14



_;L-_ . " W -~ ]

Please mmrt your SI!IlltIII!IS to our hotline:

freephone 080 0 085 311"

This collaborative project funded by the Scottish Executive and Scottish
Matural Heritage aims to examine the distribution and abundance of
bottlenose dolphins in Scottish coastal waters. Bottlenose dolphins are large,
dark grey dolphins often seen near shore. They are active and social animals
often seen leaping and splashing and typically travel in small groups. By
immediately calling in your sightings you will help us to locate and phutugraph
dolphins and identify marked individuals around our coasts.

followthe project at www.scottishdolphins.info

SCOTTISH . o
PN ASSOCIATION %y A Hebridean Whale
@\__J sciencei and Dolphin Trust

Figure 3.2. The leaflet designed to promote the Scottish Bottlenose Dolphin Project and
encourage sightings to the HWDT freephone hotline.
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At the end of HWDT’s 2006 field season (which runs from approximately April to
September), few reports had been received from the north and north-west coasts.
Recognising that these areas were outside the HWDT’s normal area of operation, and that
few regular reporters lived or worked in these areas, extra effort was made prior to the 2007
field season to develop contacts in these areas. Members of the research team gave a
series of public talks to promote both this project and parallel studies of killer whales in these
areas. These talks provided an overview of the project’s aims, background on bottlenose
dolphin ecology, and clear guidelines on how to identify different species and submit reports
to the HWDT sightings network.

3.3 Results

3.3.1 Sightings network

The original HWDT voluntary sightings network included 90 contacts, covering areas from
South Argyll to Wester Ross (Figure 3.3). However, there were no contacts on the north
coast and in the southern Outer Hebrides. As a result of the recruitment drive by project
staff, by the end of 2007, the sightings network was increased by nearly 70% to 152
contacts, with seven new contacts along the north coast. This new network of reporters
provided good coverage of coastal areas from the Kintyre Peninsula and Firth of Clyde to
Wick and John O’Groats and the Hebridean Islands (Figure 3.3).

A A A A
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Figure 3.3. The locations of sightings reporters that contributed to the HWDT sightings
network during 2006 (empty triangles) and additional reporters recruited for 2007 (filled
triangles) and 2008 (filled squares).
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During 2006 and 2007, 114 contacts were sent leaflets and/or business cards, 112 people
contacted via email and 35 regular reporters were contacted personally to promote the
project and ask for additional information. Updates on the success of sightings provided by
reporters were reported to them routinely, either by telephone or e-mail to encourage their
continual involvement. The website was regularly updated and reporters were encouraged to
check this for up-to-date sightings information.

In 2007, members of the project team also toured the most remote areas of the north coasts
to give public talks promoting the project and reporting network. Along the north section of
the coast, talks were given in Thurso, Bettyhill, Dunnet and Lochinver. Given their location,
all these talks were relatively well attended with 30, 12, 14 and 20 people respectively (Table
3.1). In other areas where numbers of residents were low, and talks were predicted to have
a very low attendance, project members met with key individuals and organisations (Table
3.2). These formal and informal talks provided worthwhile new contacts. Also, feedback from
people attending these talks indicated that bottlenose dolphins are not at all common along
the north coast and sightings over the last four years have been sparse, despite regular
sightings of other species, such as harbour porpoise, minke whales and white-beaked
dolphins. As the team moved further south along the west coast, they found that bottlenose
dolphin sightings became more regular, particularly around Gairloch and areas closer to
Skye. Furthermore, some organisations and people that were contacted at that point were
also able to provide photographs of bottlenose dolphins that could be matched with the
project catalogue.

Table 3.1. Public talks undertaken to promote the HWDT sightings network in 2007.

Location Venue Date Attendance
Thurso Environmental Research Institute 29/04/2007 > 30
Bettyhill Farr School 01/05/2007 12
Dunnet Rangers Centre 02/05/2007 14

Lochinver Village Hall 03/05/2007 20

Due to the success of this approach we subsequently developed a similar network to support
our winter field effort on the east coast, south of the Moray Firth, during January-April 2008.
The aim was to recruit regular reliable reporters to report sightings immediately and directly
to the field team for immediate response. A total of 16 reporters were recruited and assisted
in directing the field team during the field season. Here, the network built upon strong local
Sea Watch groups and the presence of other research groups (Figure 3.3).

3.3.2 Sightings data

During our study, dedicated boat-based field efforts were directed by the sighting reporting
structure, particularly through the use of the new telephone ‘hotline’. This proved invaluable,
especially in 2007 where the majority of surveys were made in response to a confirmed
sighting from members of the public. This approach followed the low encounter rate
achieved when most survey routes focussed in those areas in which dolphins had been
sighted most regularly in previous years. The advantage of targeting surveys in response to
near real-time sightings of dolphins is illustrated by the increase in encounters, from five
encounters in 2006 to 16 in 2007 (see Section 4).

Previous promotion of the HWDT sightings network resulted in a peak number of sightings in
2001 of 193, but this fell to 91 in 2005 (Figure 3.4). After promotion and publicity in 2006 the
network resulted in 99 sightings reports. However, with more effort during 2007, reports
increased by nearly 80% to 177 (Figure 3.4).
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Table 3.2. Additional leaflet drops, informal talks and contacts to promote the sightings

network in 2007.

Location Date Leaflet Informal Contact
Drop Talk

Helmsdale Harbour Master 01/05/2007 N N N

Bettyhill Rangers Centre 01/05/2007 \ V v

Scrabster Harbour Master 02/05/2007 v N v

Wick Harbour Café 02/05/2007 v

RNLI Wick 02/05/2007 \ \

John O’Groats Post Office 02/05/2007 v

John O’Groats Ferry 02/05/2007 \ \ \

John O’Groats Ecotour 02/05/2007 \ \

John O’Groats Tourist Info 02/05/2007 v

Dunnet Rangers Centre 02/05/2007 \/ \ \

BDMLR Dunnet area 02/05/2007 v N \

Tongue Coffee Shop 03/05/2007 \ \

Durness Youth Hostel 03/05/2007 v

Durness Ferry 03/05/2007 d v \

Durness Rangers Centre 03/05/2007 \ \ \

Kinlochbervie Harbour Master 03/05/2007 v \

Kinlochbervie Fisherman’s Mission 03/05/2007 v N

Handa Island Staff 03/05/2007 N v \

Scourie Caravan Park 03/05/2007 v v

Dunbeag Village Shop 03/05/2007 \

Lochinver Rangers Centre 03/05/2007 \/ \ \

Barra Ferry Terminal 22/05/2007 \

Barra Harbour 22/05/2007 v

Barra Tourist Information 22/05/2007 v N

Barra Clearwater Paddlers 22/05/2007 \ \

Barra CalMac Ferry 23/05/2007 \ \

Eriskay Fishermen 23/05/2007 \ \

South Uist Fishermen 23/05/2007 v v

Loch Boisdale Tourist Information 23/05/2007 v \

Loch Boisdale Marine Harvest 23/05/2007 v N N

Altandhu Smokehouse 29/05/2007 v v

Polbain Stores 29/05/2007 v \ \

Achiltibue MOP 29/05/2007 v \ \

Ullapool Skipper 29/05/2007 v \ \

Ullapool Ferry Office 29/05/2007 \ \

Laide Camp Site 29/05/2007 v \ \

Poolewe Camp Site 29/05/2007 \ \

Gairloch Boat Club 29/05/2007 v

Gairloch Marine Wildlife Centre 29/05/2007 v

Gairloch Ecotour 29/05/2007 \ \ \

Loch Linnhe Marine Harvest 04/07/2007 v N \

Skipness Fishermen 05/08/2007 \ \

SNH, Islay 01/08/2007 \ \

Skye Ferry Service, Kyle 14/08/2007 \ \
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Figure 3.4. Number of public bottlenose dolphin sightings from the HWDT sightings network
per area.
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Figure 3.5. Locations of public bottlenose dolphin sightings from the HWDT sightings
network from 1989 to 2005.

19



Sightings that were reported to the network between 1989 and 2005 were distributed
throughout the west coast with only two sightings reported from the north coast, both in
2004. In most early years the sightings reported in the Mull area were generally higher, apart
from in 2001 where 64% of the sightings were from Islay (Figures 3.4 and 3.5). From 2004
onwards the majority of sightings were in other areas with fewer sightings in Islay than in the
previous three years.

During 2006 and 2007, sightings were again distributed throughout the west coast and
concentrated around HWDT’s core region of Mull and Argyll (Figure 3.6 and 3.7). However,
in 2007, with additional reporters recruited, there were sightings further north and south of
this region. This included one ad hoc sighting provided during the north coast talks in May
2007, when the British Divers Marine Life Rescue (BDMLR) in the Dunnet area reported a
sighting in Thurso Bay of 3 bottlenose dolphins in April 2007 (Figure 3.7). The southernmost
sighting, in Ayrshire, was also recorded in 2007.

3.3.4 Public photo-identification

Photographs were provided to the HWDT by members of the public and wildlife tour
operators between 2001 and 2005. During this period, a total of 12 public sightings produced
photographs in which individual dolphins could be recognised. These resulted in 29
identifications of 11 individuals. Therefore, in 2006 and 2007, in addition to the dedicated
boat-based photo-identification effort, members of the sightings network, the public and
other organisations were encouraged to send their photographs to the HWDT.

In 2006 and 2007, 33 incidental sightings provided identifiable photographs (Table 3.3).
These public photographs resulted in 123 identifications. The majority, over two thirds, of
these identifications resulted from photographs taken during the 2007 season. In total, 33
individual dolphins were identified from these public identifications, 21 during 2006 and 29 in
2007. With the exception of one calf photographed in June 2006, all of the animals identified
from public photographs were also recorded during the dedicated photo-identification
surveys (Table 3.3). Other pictures were provided by the public but could only confirm
species as individual identifications were not possible. These were added to the sightings
database.

From 2001 to 2007, the public photographs allowed us to identify 38 dolphins regularly seen
on the west coast. This is 83% of the animals identified over the same time period in
dedicated photo-identification surveys. However, the majority of public photographs were of
a poorer quality (see section 4 for information on photographic grading). If only the top
quality pictures are included then a total of 21 individuals were identified. Of the 11
individuals identified in public photographs between 2001 and 2005, six were subsequently
seen in 2006 and/or 2007 (Table 3.4). The number of photographs submitted by the public
increased dramatically in 2006 and 2007 with a corresponding increase in the number of
individual dolphins identified (Table 3.3). The public photographs also covered a wide
geographical area from Gairloch to Islay, although most were concentrated around Mull
(Figure 3.8).

Table 3.3. Summary of public photographs from the HWDT sightings network.

2001 2002 2003 2004 2005 2006 2007

Public sightings with identifiable photos 5 2 0 4 1 13 20
Dolphins identified 2 6 0 9 2 21 29
Dolphins identified in Q3 photos 0 0 0 1 0 6 19
Dolphins only identified from public photos 2 6 0 0 0 1 0
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Figure 3.6. Locations of sightings of bottlenose dolphin schools reported to the HWDT
sightings network during 2006.
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Figure 3.7. Locations of sightings of bottlenose dolphin schools reported to the HWDT
sightings network during 2007.
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Table 3.4. Sightings histories of individually recognisable dolphins recorded by the public
along the west coast of Scotland, showing which years different individuals were recorded.
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Figure 3.8. The locations of public photographs of bottlenose dolphin schools from 2001 to
2007 (black circles), additional 2008 photographs (white circles) and east coast (black
squares).

At the end of 2008, photographs of bottlenose dolphins seen on the north coast were
provided by a member of the public that had attended the Bettyhill talk in May 2007. These
confirmed that two individuals, previously seen on the west coast, were seen in Talmine Bay,
by the Kyle of Tongue, in August 2008. Coincidentally, on the same day, photographs were
taken by another member of the public of approximately 30 animals seen around the Isle of
Skye. These photographs were forwarded by the Whale and Dolphin Conservation Society
(WDCS) and enabled the confirmation of 12 individuals previously seen in that area. Finally,
a Sea Watch sighting of approximately 30 animals near Lochinver at the end of August 2008
resulted in the identification of four known individuals.

3.3.5 East coast public photo-identification

Through existing contacts with WDCS, two unusual sightings were also reported by
members of the public on the east coast of Scotland in 2007 and 2008. In 2007 a group of
20-25 bottlenose dolphins were reported off Whitley Bay and travelled south into the Tyne
river mouth. Photographs were taken at Tynemouth Pier, forwarded to Aberdeen University
Lighthouse Field Station (AULFS) and six individuals were identified as belonging to the east
coast bottlenose dolphin population. This is the most southerly confirmed sighting of
individuals from this population. In addition, in 2008, pictures were received of bottlenose
dolphins sighted in Milsey Bay, North Berwick. Only one individual was identified on this
occasion, but again it was of a dolphin well known in the east coast population (Figure 3.8).
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3.4 Discussion

As a basis for research on the distribution and abundance of bottlenose dolphins around
Scotland, a broad spatial coverage of all areas was needed. On the remoter north and west
coasts, this could best be provided by a voluntary sightings network. While public sightings
data are liable to spatial and temporal variation in sightings effort and uncertainty over the
reliability of species identification, they nevertheless provide useful information on dolphin
distribution in otherwise data-poor areas. Long-term studies have shown site fidelity around
the north-east coast of Scotland but, in these remoter coasts, bottlenose dolphins appear to
range over a larger area and have a less predictable and more ephemeral distribution.
Dedicated photo-identification surveys in 2006 confirmed that the chance of encountering
animals around these coasts were small without the aid of the public sightings.

Raising public awareness and support was key to the success of the sightings network.
During 2006 and 2007, sightings reporters were contacted periodically by the HWDT
Sightings Officer and the field team to enquire whether sightings had been made but not
reported, and to encourage increased vigilance during the summer months. Particular effort
was put into making enquiries in areas with few or no sightings. New contacts were made
wherever suitable and, in the spring of 2007, public talks were given around the north coast
to increase the profile and public awareness of the project. This resulted in an increase of
70% in the number of contacts in the HWDT sightings network and coastal coverage ranging
from Wick and John O’Groats to the Kintyre Peninsula and Firth of Clyde. This personal
contact was also essential in gathering vital information on previous bottlenose dolphin
sightings (or lack of) in the area. The success of this proactive approach to developing a
sightings network, through public talks and personal contact, is reflected in the addition of
photographs and sightings of animals from the north coast.

The telephone hotline also provided an invaluable aid to the project, sightings reports were
passed to the HWDT office more rapidly and up-to-date sightings information was phoned
through to the project field team by the HWDT staff. More bottlenose dolphins were reported
by the public and encountered during directed boat surveys during 2007 than 2006.
However, it is unlikely that this increase in sightings represents an increase in abundance or
an increase in use of the area by bottlenose dolphins since almost the same numbers of
dolphins were photo-identified during each year and all but one of the new individuals seen
by the public in 2007 were previously identified in dedicated photo-identification surveys
(Section 4). It is more likely that the profile of the project and the communication and
response to sightings were more effective in the second year of this study. Initially we had
little idea how many dolphins used the waters around the west coast and effort was made to
survey areas in the absence of sightings reports. In 2007 it became apparent that a relatively
low number of individual dolphins were ranging widely over a large coastal area. As a result,
survey effort was targeted on those areas and occasions where there were recent sightings
of dolphins. This approach was only possible as a result of the timely reporting of sightings
through the HWDT, and the efficient collaboration between research scientists, the public
and NGOs.

During 2006, public sightings were distributed throughout the west coast but concentrated
around Mull and Argyll. Reports from the far north-west were rare and there were no reports
from the north coast during 2006. However, it was unclear whether this reflected a genuine
scarcity of bottlenose dolphins or was a result of the HWDT'’s previous focus on the Hebrides
and Argyll region. Additional reporters were recruited in the north-west and north coasts in
2007 to address this issue. However, the general distribution of reports was similar in both
years indicating that the paucity of sightings from the far north-west and north coasts
represented a genuine low level of use of these coastal areas. Also, anecdotal evidence
provided during these talks suggested the lack of bottlenose dolphins on the north coast is
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genuine. A number of contacts from Scrabster, Wick and John O’Groats reported other
cetacean sightings, especially minke whales, killer whales and porpoises, in this area but
only one report of bottlenose dolphins around Thurso in 2007. Most contacts suggested that
they had not been seen in the area for a number of years. All the sightings from the network
were integrated into the HWDT database which was shared with the project team and used
to examine the distribution of dolphins around the west and north coasts of Scotland (see
Section 4).

With little or no dedicated research in the past, the public sightings and photographs have
enabled us to see the change in ranging patterns of the dolphins over time. For example,
sightings were frequently reported around Islay between 2001 and 2003 (Mandleberg, 2006)
but no sightings in this area were reported during 2006 and only a few in 2007. Small scale
range shifts such as this are not unlikely with such a widely ranging group of animals and
may be due to changes in prey distribution between years for example. Five well-marked
dolphins, which were identified in previous years from public photographs, were not
identified during 2006 or 2007. Due to the high number of resightings, the small size of the
population using the area and the fact that no other individuals were identified in our
dedicated photo-identification surveys (Section 4), it is unlikely that these dolphins were
missed. Whilst it is possible that these animals may have died, it is more likely that at least
some of them moved out of the area, at least for the duration of this study. In addition to
range shifts, it is likely that that there has been some degree of emigration and immigration
into the Hebridean region since the earliest identifications of animals were made.
Nevertheless, there were repeat sightings of six animals between 2001 and 2007 suggesting
some site fidelity to the region. During 2006 and 2007, only one additional animal was
observed in the public photographs, increasing our understanding of bottlenose dolphin
distribution and reinforcing the conclusion that no groups of animals were missed during the
dedicated photo-identification surveys. Photographs from the public have even provided
additional information on the distribution of the relatively well known population of bottlenose
dolphins on the east coast of Scotland.

In areas where little is known about the ecology of the animals being researched and where
the area is extensive or the study animals are unpredictable, public involvement can be
essential in directing research to suitable areas and times and providing valuable additional
information. However, engaging and encouraging continual involvement of individuals is
resource intensive, as is organising and effectively utilising the data provided.
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4 USING PHOTO-IDENTIFICATION TO DETERMINE THE
DISTRIBUTION AND ABUNDANCE OF BOTTLENOSE
DOLPHINS IN SCOTTISH COASTAL WATERS

Authors: Ingram, S., Barton, T.R., Cheney, B., Culloch, R., Elwen, S., Hammond, P.S.,
Mandleberg, L., Stevick, P., Thompson, P.M. & Wilson, B.

4.1 Introduction

Bottlenose dolphins can be identified from their naturally occurring marks, and individual-
based photo-identification studies have underpinned ecological studies of this species in
coastal regions across the world. In turn, the information on distribution, movements and
abundance resulting from these studies has supported regional and local conservation and
environmental education programmes.

In Europe, recent efforts have generally focussed on understanding the ecology of this
species in and around those areas designated as Special Areas of Conservation (SAC)
under the Habitats Directive (92/43/EEC) (Ingram & Rogan, 2002; Wilson et al., 2004). In
Scotland, a single SAC in the inner Moray Firth on the north-east coast has been established
to protect this species, but it is clear that many of the individuals using this area range well
beyond the SAC boundary (Wilson et al., 2004; Stockin et al., 2006; Culloch & Robinson,
2008). Furthermore, bottlenose dolphins are sighted regularly in coastal waters off the west
coast of Scotland, and in offshore areas (Section 2). However, the abundance of dolphins in
these other areas, and their relationship with the population that uses the Moray Firth SAC,
remains uncertain.

The third objective of this study was to determine the distribution and abundance of
bottlenose dolphins throughout the coastal waters off Scotland. This section describes the
work carried out to address this objective, involving the continuation of ongoing photo-
identification studies within the Moray Firth SAC, and the development of dedicated boat-
based photo-identification surveys on other Scottish coasts to assess the abundance,
ranging patterns and distribution of bottlenose dolphins during the summers of 2006 and
2007.

4.2 Methods
4.2.1 Study sites

Scotland, bounded on the east by the North Sea and on the west by the Atlantic Ocean, has
a long and convoluted coastline and over 750 islands, including the Hebrides to the west
and Orkney and Shetland to the north. There have been historic sightings of bottlenose
dolphins throughout this complex coastline (see Section 2). However, the majority of regular
sightings have been within the Moray Firth, a large triangular embayment of the North Sea
off the north-east coast covering approximately 5230 km?, and the west coast, specifically
around the Inner and Outer Hebrides, an archipelago of over 50 islands (Figure 4.1).

4.2.2 Survey protocols
All surveys were carried out on one of two near identical Maritime and Coastguard Agency

(MCA) certified 5.8 m Rigid Inflatable Boats (RIB) with twin 40 hp outboard engines (Figure
4.2). Survey effort was spread through the period May to September in 2006 and 2007, but
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restricted to days with low sea state (< Beaufort 3) to maximise sighting probability, and
good light conditions to maximise photographic quality. While searching for dolphins, boat
speeds were typically 25-30 km h™'. On the east coast, the RIB was launched from Cromarty
and survey routes were chosen to maximise sighting probability whilst also providing
reasonably wide coverage of the dolphins’ known core-area (Thompson et al., 2006). In
other areas, survey effort was directed by historic sightings and, especially in 2007, by
reports to the HWDT sightings network (see Section 3). The field team, comprising
researchers from SAMS and AULFS, were able to mobilise at short notice and tow and
deploy the RIB close to the location of current or recent sightings reports. Surveys were
made with a minimum crew of two, including an appropriately qualified skipper and at least
one of the personnel named on the Animal Scientific Licence granted to the University of
Aberdeen by SNH.
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Figure 4.1. Map of Scotland showing the key locations mentioned in the text.

27



Figure 4.2. One of the RIBs used for photo-identification surveys.

The aim of all surveys was to photographically identify individual bottlenose dolphins and to
match these animals with existing photo-identification catalogues. Throughout each survey,
the survey route was recorded automatically from the boat’'s GPS, and later downloaded to a
GIS. Whenever a group of dolphins was encountered, the position and time was noted, a
waypoint entered on the GPS log, and an estimate made of the size of the group (Wilson et
al., 1997; Lusseau et al., 2006). A group of dolphins was defined as an aggregation of
individuals within 100 m of each other, engaged in similar activities and, if moving, heading
in the same direction (Wells et al.,1987). The boat was carefully manoeuvred at slow speed
around the dolphins to allow dorsal fin photographs to be taken with a Canon 20D or 30D
and a 200 mm or 70-200 mm lens. In doing so, every effort was made to minimise
disturbance to the group and to obtain pictures that were of sufficient quality for subsequent
mark-recapture analyses. In particular, it was important to ensure that: dorsal fins were
parallel to the camera; the whole fin was in the picture; the height of the fin image was >10%
of the field of view; and that each picture was taken such that there was an equal probability
of photographing different members of the group. The encounter was ended either when all
dolphins had been photographed or when the survey vessel lost contact with the group. At
this point, the end time and location were noted and another GPS waypoint taken.

4.2.3 Photographic analysis

Following the survey, the survey and each encounter within it were allocated unique “Trip”
and “Encounter” numbers. Photographs were downloaded to a PC and the pictures from
each encounter were stored in individual folders. All pictures were then backed up to CD
before renaming the original image files with a name that included the trip number (e.g. the
first photograph on trip 951 in 2007 was named AU07-951-001).

All the pictures taken on each encounter were then graded for photographic quality
according to the criteria adapted from Wilson et al. (1999) (Figure 4.3). The unique
combination of nicks, tooth rake scars and pigmentation patterns on each dolphin were used
to identify individuals (Wirsig & Wirsig, 1977). Each of these dorsal fin pictures was initially
matched against the existing catalogues of known individuals by a single experienced
researcher. A catalogue of individuals seen on the east coast of Scotland, from the Moray
Firth to Tyneside, has been maintained for nearly 20 years by AULFS and SMRU. Between
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2001 and 2005 the HWDT also maintained a bottlenose dolphin photo-identification
catalogue using images taken during 27 encounters throughout the Inner Hebridean coastal
region (Mandleberg, 2006). The best pictures of the 22 individuals recorded in this catalogue
were reviewed. Only individuals seen in the highest quality pictures (Grade 3.1, 3.2 or 3.3),
or individuals that had either nicks in their dorsal fin or had numerous clear rakes were kept
for matching to more recent pictures obtained during the present study. This resulted in a
catalogue of 17 individually marked bottlenose dolphins. Using the same procedure, five
individuals were identified in photos taken during three surveys conducted in the Sound of
Barra by Grellier & Wilson (2003) in 1995 and 1998. These were added to the HWDT
catalogue. The catalogues were compared and no matches were found in these archive
images from the three different areas. At the end of the season, each match was confirmed
by a second experienced team member.

Confirmed sightings of different well