The Irish Sea Risso’s Dolphin PhotoIdentification Project
By Tom Felce

Introduction:
Although widespread throughout Europe, being found from the West coast of
North Africa up to the Shetland isles, Risso’s dolphins are relatively uncommon. They
tend to favour deep, offshore waters, beyond the continental shelf. At present, only
one inshore population of Risso’s dolphins has been described in Europe, in the
Azores (Hartman et al., 2008). Very little is known about Risso’s dolphins in British
waters, in terms of abundance, population status and structure, individual ranges,
residency to particular areas or social dynamics.
The Irish Sea photo-identification catalogue is a collaborative project between
Manx Whale and Dolphin Watch (MWDW), Sea Watch Foundation (SWF), Whale
and Dolphin Conservation Society (WDCS), Hebridean Whale and Dolphin Trust
(HWDT), Janet Baxter of Friends of Cardigan Bay and Colin Speedie (independent).
It was conceived as an attempt to try to gain some understanding of Risso’s dolphins
in British and Irish waters, which in turn may help conservationists and managers to
make correct decisions on how to conserve Risso’s dolphins in British waters.
Risso’s dolphin individuals show much variety in terms of colouration patterns,
with individuals being recognisable from different scarring patterns and fin shape.
Although fairly dark grey as sub-adults, individuals become paler as they age,
sometimes becoming almost completely white. Much of this is due to high levels of
scarring in mature individuals and may also be a function of loss of pigment.
Scarification comes from one of two sources, either from the teeth of other Risso’s
dolphins or from the beaks of their cephalopod prey (MacLeod, 1998). These factors
make Risso’s dolphins suitable for study using the technique of photo-identification.
On the west coast of the British Isles, Risso’s dolphins are seen relatively
regularly in the inner Hebrides, between Mull and Skye, in the Isle of Man, mainly on
the east coast and off Anglesey and Bardsey island in North Wales. Risso’s dolphins
are seen less commonly off the coast of Pembrokeshire, South Wales, in the Celtic
Deep and off the coast of Cornwall. Catalogues or at least encounters with Risso’s
dolphins were acquired from all of these areas, dating from 1997 to the end of 2010.
The identification of an individual can reveal a lot of information about the
natural history of an individual. The most commonly used information is that relating
to group composition and the fidelity of one individual to another (Wursig and
Jefferson, 1990). Identification of individuals can also reveal geographic information

about individuals, such as distribution within an area, short term movement patterns,
the level of residency to an area and even seasonal migration patterns, if images can
be obtained from different locations. Over time, this may reveal the range of an
individual or even be used to define the range of a population.
Estimates of population size are also possible using Mark-Recapture techniques,
although this does require individuals to be recognisable over time. The longevity of
scars and nicks on Risso’s dolphins is unknown, although individuals in the Azores
were re-sighted three years in a row due to the original scarring patterns remaining
over the three year study period (Hartman et al., 2008). Life history information can
be greatly enhanced if an individual can be re-sighted over a number of years,
particularly if they are first seen when immature. Life history traits such as age at
sexual maturity, calving rates, birth success rates and mortality rates can all be
ascertained (Wursig and Jefferson, 1990).
For this project, there are two aspects that will be particularly looked at; firstly
information on the range of individuals and whether individuals show residency to an
area and also social dynamics, whether individuals tend to show fidelity to one
another.
Typically, grading of images is undertaken, to remove the possibility of
individuals being included in the catalogue that will never be re-sighted due to the
lack of image quality. For this project, the grading criteria created by WDCS were
used (Appendix 1). Normally, only images of grade 3 would be used for a catalogue.
However, the lack of good quality images and lack of encounters, meant that images
of grade 2 or above were included. This was considered necessary to gain as much
information as possible from the catalogue, in a research area for which there is
currently no knowledge.

Results:
The catalogue currently contains 89 well marked individuals (those
recognisable from either side of the dorsal fin), 52 left individuals (those recognisable
from the left hand side only) and 63 right individuals (those recognisable from the
right hand side only). This equates to a minimum catalogue size of 152 individuals, as
some of the individuals that are in the left side catalogue may be the same as
individuals in the right side catalogue.
The catalogue was created from 64 encounters, from 1997 to the present day.
The breakdown of encounters per region is as follows:

Table 1: Number of encounters per region

Region
Isle of Man
Hebrides
Cornwall
Pembrokeshire
North Wales
North Wales

Research
group
MWDW
HWDT
Colin Speedie
Janet Baxter
SWF
WDCS

No. of
encounters
29
10
1
5
8
11

The Isle of Man not only has the highest number of encounters contributing to
the catalogue, but also the shortest time period over which the encounters were
accumulated (2007 to 2010). Encounters in the Hebrides were between 2003 and 2010,
the encounters in north Wales between 1997 and 2010.

The number of positive identifications refers to the number of individuals that
had images taken of good enough quality that the individual could be recognised from
another and that the image was good enough to be included in the catalogue. The
number of positive identifications per region can be seen in Table 2 below:

Table 2: Number of individuals positively identified per region
Region

Research
group

Total
identifications

Isle of Man
Hebrides
Cornwall
Pembrokeshire
North Wales
North Wales

MWDW
HWDT
Colin Speedie
Janet Baxter
SWF
WDCS

108
40
5
14
49
59

Average
per
encounter
5.1
5.0
4.0
3.7
2.8
5.4

The overall average number of positive identifications per encounter is 4.2
individuals. This is compared to an average group size of 6.28 individuals. Therefore,
an average of 66.8% of each group of Risso’s dolphins encountered is positively
identified. The percentage of the number of animals per group that have been
positively identified is as follows:

Table 3: The average percentage of total group size positively identified per
region

Region

Research
group

Isle of Man
Hebrides
Cornwall
Pembrokeshire
North Wales
North Wales

MWDW
HWDT
Colin Speedie
Janet Baxter
SWF
WDCS

% per group
positively
identified
72.9
86.9
83.3
60.9
70.5
54.1

There is quite a lot of variation between regions in terms of the number of
individuals in a group that have been identified, between 87% in the Hebrides to only
54% in north Wales, by WDCS. This may be affected by a number of factors that are
not mutually exclusive including group size, the distance of the animals from the boat
and group composition.

The percentage of individuals that had been positively identified that were well
marked can also be looked at:

Table 4: % of identified dolphins that are well marked per region

Region

Research
group

Isle of Man
Hebrides
Cornwall
Pembrokeshire
North Wales
North Wales

MWDW
HWDT
Colin Speedie
Janet Baxter
SWF
WDCS

% of ID's
that are well
marked
68.5
62.5
20
21.4
42.4
47.9

There seems to be a definite north to south divide in terms of the number of
identified dolphins that are well marked, with Isle of Man and the Hebrides having a
significantly higher percentage than the other regions combined (Χ² = 18.96, p≤0.001).
Group size varies between 1 individual to 25 individuals, the average group size
being 6.28 individuals. The most common group size is between 1 and 10 individuals
(66.7%). There is a significant difference in the average group size between five of
the regions (Cornwall not used as only had one encounter; Kruskal Wallis H=14.68,
0.001≤ p ≤0.01). The group size is on average higher in north Wales than in any other
geographical region.

Table 5: Average group size per encounter per region
Region

Research
group

Isle of Man
Hebrides
Cornwall
Pembrokeshire
North Wales
North Wales

MWDW
HWDT
Colin Speedie
Janet Baxter
SWF
WDCS

Average
group
size
5.1
4.6
6
4.6
7.4
10.1

Matches between MWDW and other regions:
In total there have been 11 matches between individuals photographed in Manx
waters and individuals photographed in north Wales, either off Anglesey or near
Bardsey Island (SWF and WDCS). Each individual will be listed by catalogue
number:
Individual 005:

005 has been seen on two occasions, 15th of May 2007 and 5th of July 2009. This
individual was seen in groups containing 12 and 9 individuals and on both occasions,
was seen with individual R001. Calves were not present in either encounter.

Individual 015:

Individual 015 has been seen on three occasions, twice in 2007 in Manx waters
and once off the coast of Anglesey. On both occasions, this individual was seen
closely associating with a calf. The presence of foetal folds in the first encounter in
which the calf was seen suggests the calf was born in Manx waters. A calf was also
present in the third encounter in which 015 was seen, although probably not the same
calf as 015 was closely associating with in Manx waters.

015 has been seen in groups containing 7, 6 and 12 individuals respectively. On
all three occasions, this dolphin has been seen with different individuals. However,
015 was seen with individual 045 in Manx waters in one encounter, a dolphin which
has also been seen in north Welsh waters.

Individual 018:

Individual 018 has been seen on two occasions, once in July 2007 and also in
August 2007. In the first encounter, the group contained only 2 individuals, whereas
the group size in the second encounter was much larger, containing 14 individuals.
018 has been seen with individual 085, an individual which has also been seen
in Manx waters and north Wales. 018 has also been seen with an individual
photographed in Pembrokeshire. No calves have been present on either occasion this
dolphin has been encountered.

Individual 045:

Individual 045 has been seen three times, firstly in 1997 and subsequently in
2006 and 2009, making this individual the longest known of any in the catalogue.

During this time, the nicks in the dorsal fin are unchanged and a large white mark on
the leading edge of the fin also remains unchanged.
The group size in the three encounters has been 11, 6 and 25 respectively. 045
has been seen with individual 015, an individual also seen in both Manx waters and
north Welsh waters and who is likely to be a female. 045 has been seen twice with
R051, in 1997 and then again in 2006. Again the markings on R051 have remained
unchanged over the nine year period. On two of the encounters, there have been
young calves present.

Individual 063:

Individual 063 has been seen in three encounters, once in 2008 and twice in
2010. The group size in these encounters has always been large, between 13 and 22
individuals. Calves and juveniles have been present each time 063 has been
encountered.
063 has been seen with two individuals, 064 and L004, which have also been
seen in Manx waters and north Welsh waters.

Individual 064:

064 has been seen on two occasions, once in 2007 and once in 2009. The group
sizes of each encounter were two and 13 individuals respectively. Calves were present
in the second encounter in which this individual was seen.
064 has been seen with two individuals, 063 and L004, that have also been seen
in Manx waters and north Welsh waters, but only on one occasion of the two
encounters.

Individual L002:

Isle of Man June 2007

Bardsey island September 2007

L002 has been seen twice, three months apart in 2007. The group sizes were 4
and 9 individuals respectively. This individual was seen 3 kilometres south-west of
the Calf of Man and off Bardsey Island, a distance of ~140 kilometres.
A calf was present in both encounters. None of the other individuals seen with
L002, in either encounter, have been seen in both Manx and north Welsh waters.

Individual L004:

Isle of Man, July 2007

Anglesey, October 2008

L004 has been seen on two occasions, once in 2007 and then in 2008. The group
sizes were both higher than average, with 7 and 13 individual respectively. On both
occasions, at least two calves were present.
This individual has been photographed with three individuals also photographed
in Manx waters and north Welsh waters, 015, 063 and 064. Neither encounter
however has any individuals in common.

Individual R001:

Isle of Man May 2007

North Wales July 2009

R001 has been seen on two occasions, in May 2007 and July 2009. On both
occasions, the group size was mid-range, containing 9 and 12 individuals respectively.
Neither encounter contained any calves or juveniles.
R001 has been seen with 005 on both occasions the individual has been seen.

Individual R026:

Isle of Man September 2006

North Wales June 2009

R026 has been seen on two occasions, in September 2006 and June 2009. The
group sizes were 7 and 3 individuals respectively and no calves were present in either
encounter.
R026 has been seen with R028, which also has been seen in Manx water and
north Welsh waters. R026 has not been seen with the same individual more than once.

Individual R028:

North Wales September 2006

Isle of Man June 2009

R028 has been seen on two occasions, in September 2006 and June 2009. The
group sizes were 7 and 4 individuals respectively and no calves were present in each
encounter.
R028 has been seen once in north Wales with R026, which has also been seen
south of the Calf of Man. R028 was also photographed with R025, which in turn has
been seen with 015, which has also been photographed in north Wales.

Matches within North Wales (WDCS and SWF)
There have been eight matches between the catalogues of WDCS and SWF, of
which 5 are well marked, one is recognisable from the left hand side only and two
recognisable from the right hand side only.

Individuals 050, 051 and 052: Each of these individuals has been seen twice and on
both occasions, R041 was also photographed. These three individuals have been seen
once with L019, who has been photographed in north Wales and off Pembrokeshire,
south Wales. 050, 051 and 052 have also been seen once with R001, an individual
seen in Manx waters and north Welsh waters.

Individual 054: 054 has been seen on three occasions, stretching between 1997 and
2008. Surprisingly, none of the scars seen on the dorsal fin in 1997 have been lost by
2008, however there were some new scars. 054 has been seen with 063, 064 and L004,
three individuals who have been seen in Manx waters and north Welsh waters.

Individual L027 and R044: This individual has been seen on two occasions, in 2006
and in 2008. On both occasions, the group size was 13 and both groups contained at
least three calves or juveniles. In both encounters, this individual was seen to be
associating closely with a calf, suggesting the calf was of this individual. L027 has
been seen with 063, 064 and L004, three individuals who have been seen in both
Manx waters and north Welsh waters.

Individual R041: R041 has been seen three times, stretching over eight years
between 2001 and 2008 and like the other individuals photographed many years apart
has retained all of the original scarring patterns on the dorsal fin. R041 has been seen
on two occasions with 050, 051 and 052. R041 has also been seen with 045 and R001,
two individuals which have been seen in Manx waters and north Welsh waters.

Matches between north Wales and south Wales:
The catalogue has revealed that there is at least some movement/interaction
between the dolphins of south Wales and the dolphins of north Wales and Isle of Man
200kms north, with two individuals matched between the catalogue of WDCS and the
catalogue created by Janet Baxter (Friends of Cardigan Bay).

Individual L019/R031:

South Wales June 2004

North Wales September 2005

L019 has been seen on three occasions between 2004 and 2008. There have
never been any calves or juveniles present in the group. L019 has been seen twice
with R032, once in Pembrokeshire and once in north Wales. L019 has also been seen
with 018, who has been seen in Manx waters and north Welsh waters.

Individual R032:

South Wales, June 2004

North Wales September 2005

R032 has only been seen on two occasions and both times, was seen with L019.
However, no other individuals have been seen with R032 more than once.

Conclusions:
The Irish Sea Risso’s Dolphin catalogue has shown, for the first time, that there
is movement of individuals between the Isle of Man and north Wales, specifically
Anglesey and Bardsey Island. Although this was suspected from anecdotal evidence,
this is the first time that is has been proven through exchange of images between
research organisations.
Of the 152 total individuals in the catalogue, eleven individuals have been seen
in Manx waters and north Welsh waters (7.3%). This is almost certainly an under
estimation of the number of individuals moving between the two areas. This is
because in many encounters, it is not possible to get images of good enough quality of
every individual in a group, due to time constraints or some animals staying too far
away from the vessel to be photographed. In total, there were 46 individuals that
could not be identified in the encounters containing individuals that have been
photographed in Manx waters and north Welsh waters.
The catalogue has also shown for the first time that there is movement of
individuals between Pembrokeshire, south Wales, to north Wales. Again, although
this was only shown in two individuals, there are probably many more. The lack of
encounters in south Wales (5 in 5 years including none in 2006 and 2007) and north
Wales (19 between WDCS and SWF in 13 years) is the most likely reason for the
probable under-estimation.
The catalogue did not find any matches between Risso’s dolphins in the
Hebrides and those in either the Isle of Man or north Wales. This is a distance of 300
kilometres, compared to 175 kilometres between north Wales and Pembrokeshire.
Such long distance movements have been shown in other dolphin species, notably
Bottlenose Dolphins (Tursiops truncatus). A joint project between the Cetacean
Research and Rescue unit in the Moray Firth, east Scotland and HWDT found seven
individuals that had been seen in the Moray Firth and the Hebrides, a distance of over
400 kilometres (Robinson et al., 2009).
The catalogue also revealed that individuals do seem to show fidelity to certain
other individuals. In Manx waters for example, 001, 003 and 006 have been seen in
eight out of nine encounters together. There are only two sets of individuals that have
been seen together in both Manx waters and north Welsh waters, 060 and L004 and
005 and R001. The two individuals seen in Pembrokeshire and north Wales also have

been seen together in two different regions. Again, this is likely to be an under
estimation caused by the difficulty in getting images of good enough quality of all
individuals in an encounter and a lack of encounters in north Wales and south Wales.
In Manx waters alone for example, there are at least 12 individuals that have been
seen together on more than one occasion and five individuals that have been seen
together on three or more occasions. In the Azores, evidence was found that Risso’s
dolphins do form strong pairs between both individuals and amongst clusters of 3 to
12 individuals. These bonds remained throughout the three year study period
(Hartman et al., 2008). This is a different type of social structure compared to
bottlenose dolphins, which have a much more dynamic social structure, known as
fission-fusion society (Wells, 1991; Connor et al., 2001) or the life-long matrilineal
groupings displayed by Pilot Whales (Bigg et al., 1990).
The clusters that are formed by Risso’s dolphin individuals appear to be based
on both gender and age-class, with clusters either containing entirely adults, clusters
containing adult females and calves and less stable clusters containing sub-adults
(Hartman et al., 2008). There appears to be some evidence of this type of grouping
occurring in the Irish Sea Risso’s dolphins. Certain individuals, for example 015, have
been seen three times and a calf or calves were present in each encounter. The group
size on each occasion was 6, 7 and 12 individuals, within the typical cluster size range
in the Azores (Hartman et al., 2008). This probably represents a female and calf
cluster.
The other suggested type of cluster can also be found within the catalogue,
containing only adults and probably adult males. The first and 15th encounter for
example, containing 12 and 8 individuals respectively, both contain three well-marked
individuals in common, 001, 003 and 006 and no calves. These three individuals have
also been seen in larger groups of 18 or more individuals, with calves present
(encounters 60 and 61).
This is likely to represent a coming together of two types of clusters, also seen
in the Azores, though only temporarily (Hartman et al., 2008). Equally, the three
aforementioned individuals were seen ten days after encounter 61, in a group
containing eight individuals and no calves, the original all adult cluster. It is possible
therefore that Risso’s dolphins in the Irish Sea are forming similar social associations
as the population in the Azores, despite being a population of a completely different
size (~150 as opposed to ~1000 individuals).

The catalogue has also given an idea of how long some scarring patterns last on
Risso’s dolphin fins. 045, for example has scars that have remained for 13 years and
has shown very little change to the nicks in the dorsal fin of this individual. Another
example is R041, whose scarring pattern has remained relatively unchanged over nine
years. Several individuals who have been photographed three years apart also show
very little change in terms of scarring patterns.
The duration of natural markings on individuals has been assessed in Cuvier’s
Beaked Whales, Ziphius cavriostris. This was based upon the study of seven
individuals, photographed throughout the 7 year study period. Of the types of natural
markings, only fine scrapes and patches were shown to have any form of loss
throughout the study period (Ballardini et al., 2006). Risso’s dolphin individuals,
which also gain markings from both cephalopods and from intra-specific competition,
are likely to gain similar types of scars, which will show similar rates of loss. This
makes Risso’s dolphins an ideal candidate for long-term study through photoidentification.
The lack of encounters from all regions apart from the Isle of Man again makes
it difficult to draw any conclusions about an individual’s residency to an area. For
example, in the Hebrides and north Wales, only around 19% (10 out of 52) of wellmarked individuals are re-sighted, whereas in the Isle of Man, 57% (16 out of 28) of
well-marked individuals are re-sighted.
Although this could be due to stronger residency to the Isle of Man, it is more
likely to be due to a lack of continuous encounters with Risso’s dolphins in north
Wales and the Hebrides. Certainly there seems some strong residency by some
individuals to Manx waters. 001, 003 and 006 have been seen nine times and have
been seen every year since 2007. This in turn suggests that Risso’s dolphins in the
British Isles, at least in the Irish Sea, do show some form of residency to their
preferred areas.
Perhaps the most surprising finding of the catalogue is the apparent north to
south divide in terms of the percentage of well-marked individuals per group. The
Hebrides and Isle of Man have over 60% of well-marked individuals per encounter
whereas the other regions have 50% or less, in the case of south Wales, only 21%.
Risso’s dolphins tend to gain more and more scars as they age, with some of the older
individuals being almost completely white. Groups with high percentages of well-

marked individuals are likely to be adult groups and as suggested by Hartman et al.
(2008), these groups are likely to be all male.
Equally, groups with a very low percentage of well-marked individuals, are
likely to be formed of juveniles. Such groups tend to show low levels of social
associations, although some strong bonds are formed (Hartman et al., 2008). One
possible explanation for this north to south divide therefore is that there are more
juvenile clusters in south and north Wales than in the Isle of Man or the Hebrides.
However, this seems unlikely bearing in mind the inter-connectivity between these
geographical areas. A more likely explanation is that this is purely an artefact caused
by lack of encounters in south and north Wales. Such juvenile clusters do exist in the
Isle of Man and the Hebrides. However, by chance, these groups have not been
encountered as often in these regions as they have in south and north Wales. Only
with more encounters however can it be proved whether the north to south divide in
terms of percentage of well-marked individuals per encounter is indeed an artefact.
The Irish Sea Risso’s dolphin catalogue has proven to be a useful starting point
to increase knowledge of residency of individuals to geographical areas and social
associations of Risso’s dolphins. This is the first time that such information has been
acquired for Risso’s dolphins in British waters. However, many more encounters are
needed to judge whether the smaller Irish Sea Risso’s dolphin population uses the
same life strategies as the much larger population in the Azores. Assuming the driving
forces for social associations and residency are the same (competition for mates,
having a teuthophagous diet ie. eating predominantly cephalopods, and habitat
protection from other cetaceans), this is likely to be the case.
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Appendix 1:

