Postmortem evidence of interactions
of bottlenose dolphins (Tursiops
truncatus) with other dolphin species In

south-west England
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Reports of violent interactions between bottlenose
dolphins (Tursiops truncatus) and harbour porpoises
(Phocoena phocoena) in the coastal waters of the

UK are well documented. Examination of stranded
cetaceans by the Cornwall Wildlife Trust Marine
Strandings Network and the UK Cetacean Strandings
Investigation Programme has indicated that seven
animals, of four other species, found stranded in
south-west England, had pathology consistent with
bottlenose dolphin interaction, including two juvenile
and two adult common dolphins (Delphinus delphis),
one juvenile pilot whale (Globicephala melas), one
juvenile Risso’s dolphin (Grampus griseus) and one
adult striped dolphin (Stenella coeruleoalba). Although
recorded traumatic lesions were often not as severe
as those found in harbour porpoises, it is probable
that the interactions did contribute to stranding and/
or death in all four of the juvenile animals examined.
Furthermore, analysis of photographs taken before
establishment of the Marine Strandings Network
revealed rake (teeth) marks consistent with bottlenose
dolphin interaction on one stranded common dolphin
in 1992. A number of causes have been suggested for
these interactions in harbour porpoises stranded in
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the UK and it is possible that any combination of these
factors may also be implicated in the cases described in
this report.

REPORTS of violent and often fatal interactions between bottlenose
dolphins (Tursiops truncatus) and harbour porpoises (Phocoena phoc-
oena) in the coastal waters of the UK are documented in the literature
(Ross and Wilson 1996, Jepson and Baker 1998). Published reports to
date have been largely confined to areas with resident bottlenose dol-
phin populations such as the Moray Firth in Scotland and Cardigan
Bay in Wales. Since 2001, however, it has become clear that inter-
actions between bottlenose dolphins and harbour porpoises are also
occurring outside of these areas (Wilson and others 2004, Jepson
2005). Infanticide has also been recorded within bottlenose dolphin
groups in Scotland (Patterson and others 1998). This paper reports
that, since 2001, skin wounds and injuries consistent with negative
and sometimes fatal interactions with bottlenose dolphins have been
detected in cetacean species other than harbour porpoises found
stranded in south-west England.

Materials and methods

In Cornwall, external examinations of stranded cetaceans have been car-
ried out by trained volunteers from the Cornwall Wildlife Trust Marine
Strandings Network since 2004 and, before this time, by a volunteer
network linked to the Cornwall Biological Records Unit. Those con-
sidered in suitable condition for postmortem examination are retrieved
for detailed postmortem examination using standard protocols (Law
and others 2006) as part of the Defra-funded UK Cetacean Strandings
Investigation Programme (CSIP). The majority of these are carried
out at the Veterinary Laboratories Agency (VLA) — Truro. In Devon,
stranded cetaceans are initially examined primarily by trained volunteers
of the Devon Wildlife Trust and Brixham Seawatch, and any considered
suitable generally undergo postmortem examination at the Institute of
Zoology, London, again under the aegis of the CSIP. In this study, a full
postmortem examination was carried out on almost all animals with
the one exception being an adult common dolphin (Delphinus delphis),
which underwent external examination only by Cornwall Wildlife Trust
Marine Strandings Network volunteers.

Results

Skin wounds or scars suspected of being caused by the teeth of bottlenose
dolphins (‘rake marks’) were found in four juveniles and three adults of
four species of dolphin other than the bottlenose dolphin (Table 1).
In all cases, parallel wounds or scars were present on the integument,
the spacing of which was at or near the intertooth distances (10:97 to
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TABLE |: Summary of rake marks and other pathological findings in four dolphin species stranded in south-west England with evidence of negative
interactions with bottlenose dolphins (Tursiops truncatus)

Species (identification
number)

Common dolphin
(Delphinus delphis)
(SW2001/5)

Pilot whale
(Globicephala melas)
(SW2001/238)

Common dolphin
(Delphinus delphis)
(SW2005/4)

Striped dolphin
(Stenella coeruleoalba)
(SW2008/9)

Common dolphin
(Delphinus delphis)
(C2008/39)
Risso’s dolphin
(Grampus griseus)
(SW2008/159)

Common dolphin
(Delphinus delphis)
(SW2008/189)

Age class, sex and body
length

Juvenile male, 1-19 m

Juvenile female, 1-78 m

Adult male, 223 m

Adult male, 2:25m

Adult male, 2:30 m

Juvenile female, 2:07 m

Juvenile male, 1:63 m

Location, month and year of
stranding

Near Bigbury, south Devon,
January 2001

Dawlish Warren, south Devon
October 2001

Near Lands End, Cornwall,
January 2005

Lizard Peninsula, Cornwall,
January 2008
Near Port Isaac, Cornwall,

May 2008

St Agnes, Isles of Scilly,
August 2008

Near Porthleven, Cornwall,
October 2008

Nature and distribution of rake marks

I'l mm spaced, fresh, full skin thickness rake
marks on right tail fluke and caudal peduncle

I'l mm spaced, fresh, full and partial skin
thickness rake marks on left tail fluke,

tail stock and right side of head. ‘Three-
cornered’ 2 to 3 mm wide puncture wounds
randomly distributed on head and body

10 to || mm spaced, fresh, full and partial
skin thickness rake marks on left tail fluke

13 mm spaced, healed rake marks (scars) on
right lateral tail stock.

5 to 6 mm spaced rake marks on right and
left flanks

I'l to 12 mm spaced fresh, full skin thickness
rake marks on dorsal, right and left side of
tail stock

9 to || (predominantly | I) mm spaced,
fresh, full and partial skin thickness rake
marks on head, thorax, flanks, dorsal fin,

tail stock and tail flukes. Approximately one
quarter of body surface affected

Il to 14 mm spaced, fresh full and also partial
skin thickness rake marks on pectoral fins, left
flank, dorsal midline, tail stock and tail flukes.
Approximately one third of body surface
affected

Significant pathological findings/cause of death

Hypostatic pulmonary congestion, suspect
live stranding

Live stranding, maternally dependent,
euthanased

Subcutaneous and intrablubber haemorrhage
over head, pressure mark in integument of
thorax

Live stranding, mandibular fracture,
euthanased

Postmortem examination not undertaken

Malnutrition, hepatic lipidosis, haemorrhage
in intercostal muscles and overlying external
oblique muscles on left thorax

Suspect live stranding, mandibular and
maxillary fractures, haemorrhage in
subcutaneous fascia of head and right thorax,
temporalis, trapezius, iliopsoas, right caudal
intercostal and external oblique muscles,

12-32 mm) recorded for this species by Ross and Wilson (1996). In three
cases, one pilot whale (Globicephala melas), one striped dolphin (Stenella
coeruleoalba) and one Risso’s dolphin (Grampus griseus), the wounds/
scars had a ‘three-cornered’ skin puncture at one end or an acute change
in direction, also consistent with bottlenose dolphin rake marks seen on
harbour porpoises (Ross and Wilson 1996). The spacing of the wounds
or scars did not match the intertooth spacing of other species sighted in
the coastal waters of south-west England for which intertooth distances
are available (Table 2). The pilot whale is the only species sighted for
which there are no intertooth distance data; this species has intertooth
distances considerably larger than bottlenose dolphins. Pilot whales
have tooth spacing similar to that of killer whales (Lockyer and Morris
1985) and Ross and Wilson (1996) report an intertooth distance for the
latter of 28-64 to 35-1 mm.

Discussion

Although the trauma associated with bottlenose dolphin interactions
in the present cases was not as severe as that observed in many harbour
porpoises, it is likely that the interactions contributed to the stranding
and death of the four juvenile animals examined.

There is circumstantial evidence that the common dolphin
(SW2001/5) and pilot whale (SW2001/238) that live-stranded on the
south Devon coast in 2001 had been interacting with bottlenose dol-
phins before stranding. The carcase of the common dolphin was found
near to where a common dolphin calf had been seen previously, close
to shore, with one or more bottlenose dolphins. The pilot whale was
found initially in shallow water just offshore, where it was supported and
shepherded out to sea by rescuers and then observed swimming towards
a number of unidentified cetaceans. The animal restranded the follow-
ing day and was subsequently euthanased.

The juvenile Risso’s dolphin (SW2008/159) was found to be in a
malnourished state on postmortem examination, with no evidence
of recent food intake. However, the multiple rake marks (Fig 1) and
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proximal cervical spinal cord and pleural
cavity, tearing of left iliopsoas muscle,
proximal shaft fractures of left 7th, 8th and
10th to |3th ribs. Brucella ceti isolated from
cerebrospinal fluid

the thoracic intramuscular haemorrhage present were consistent with
some of the traumatic lesions seen in harbour porpoises that had been
attacked (Ross and Wilson 1996, Jepson and Baker 1998), suggesting
that interaction with bottlenose dolphins may have contributed to the
death of this debilitated animal.

The most severe trauma was seen in the juvenile common dol-
phin (SW2008/189) that stranded in October 2008. This animal was
observed swimming slowly or possibly drifting offshore before stranding
and it is unclear if the animal was alive at the point of stranding. With
the exception of the mandibular and maxillary fractures, the traumatic
lesions observed in addition to the rake marks on this animal were again
consistent with lesions reported by Ross and Wilson (1996) and Jepson
and Baker (1998) in attacked harbour porpoises and suggest that a nega-
tive interaction with bottlenose dolphin(s) is likely to have contrib-
uted to the death of the animal. The isolation of Brucella ceti from the
cerebrospinal fluid of this animal may also be of significance with regard
to the behaviour of this dolphin and its susceptibility to negative bottle-
nose dolphin interaction, as abnormal swimming behaviour has been
associated with neurobrucellosis in striped dolphins (Herndndez-Mora
and others 2008, Davison and others 2009). Unfortunately, it was not
possible to investigate this case further with histopathology.

The rake marks present on the tail stock of the adult striped dolphin
(SW2008/9) were a relatively small number of healed scars and there-
fore appear to be incidental findings; this animal also had healed rake
marks on both flanks with 5 to 6 mm spacing, consistent with inter-
action with members of the same species (Ross and Wilson 1996). The
significance of the rake marks on the tail fluke of the adult common dol-
phin (SW2005/4) that stranded in January 2005 is less clear. Although
the rake marks appeared fresh, other traumatic lesions and the pres-
ence of a probable rope mark over the thorax suggested that this animal
may have been a victim of by catch (Kuiken and others 1994, Jepson
2005). The rake marks on the adult common dolphin (C2008/39) that

stranded in May 2008 were fresh, suggesting interaction with bottlenose



TABLE 2: Cetacean species sighted in coastal waters of Cornwall and
Devon and their reported intertooth spacing

Reported intertooth

Cornwall sightings ~ Devon sightings distance
September 1991 to  January 1997 to (95% confidence
Species December 2008*  December 2008" intervalt) mm
Bottlenose dolphin 3117 270 10:97 to 12:32
(Tursiops truncatus)
Harbour porpoise 1914 759 3:36 to 3:87
(Phocoena phocoena)
Common dolphin 682 100 4-46 to 4-95
(Delphinus delphis)
Risso’s dolphin 236 9 1528 to 17:67
(Grampus griseus)
Pilot whale 90 I No data
(Globicephala melas)
Striped dolphin 13 0 5-34%

(Stenella coeruleoalba)

* Data from Cornwall Wildlife Trust

 Data from Devon Biodiversity Records Centre and Seawatch Foundation; records
unavailable before 1997

# Data from Ross and Wilson (1996)

§ Single measurement only

dolphins shortly before death. However, in the absence of a full post-
mortem examination, it is not possible to be sure of their significance in
relation to the animal’s death.

Observations of negative bottlenose dolphin interactions with other
dolphin species have been reported in the literature, including chasing
common dolphins away from prey after emission of specific sounds (Clua
and Grosvalet 2001), tail slapping and biting Atlantic spotted dolphins
(Stenella frontalis) during sexual behaviour (Herzing and Johnson 1997)
and head striking and fluke and pectoral slapping of an estuarine dolphin
(Sotalia guianensis) calf (Wedekin and others 2004). Alonso and others
(2000) reported on the presence of rake marks and internal injuries con-
sistent with bottlenose dolphin attack in a stranded striped dolphin in
Galicia, north-west Spain, which is likely to have caused the death of
the animal. Some of the cases presented here provide the first published
evidence that such interactions may also lead to the stranding and death
of targeted dolphins in UK waters.

A small resident population of bottlenose dolphins has been reported
since 1991 in the coastal waters of south-west England. This is illustrated
by the Cornwall Wildlife Trust’s sightings database, with 51 sightings
before September 1991 and 3117 sightings since that time. The distribu-
tion of the sightings data, which includes several sightings between 1992
and 2004 of one readily recognisable, deformed individual, shows that the
group moves along the south and north coasts of Cornwall, Devon and
Dorset. This is further supported by sightings data from Devon Biodiversity
Records Centre and Seawatch Foundation, which reveal a similar pattern
of distribution. Harbour porpoises are also known to be present in the
coastal waters of south-west England and, since 2001, 14 harbour por-
poises have stranded dead on the coasts of Cornwall, Devon and Dorset
with rake marks and musculoskeletal and/or intra-blubber trauma consist-
ent with violent and fatal interactions with bottlenose dolphins (Jepson
2005; P. D. Jepson unpublished observations). Although predominantly
an offshore species, common dolphins are sighted in the coastal waters
of south-west England, so the potential for close contact between the
two species is clear. Indeed, retrospective analysis of photographs taken
by volunteers linked to the Cornwall Biological Records Unit revealed
rake marks consistent with bottlenose dolphin interaction on a common
dolphin that stranded in the Isles of Scilly in 1992 (Fig 2). These pre-date
the earliest reports for bottlenose dolphin-harbour porpoise interactions
in south-west England; it is possible that other earlier cases occurred, but
the characteristic rake marks were not recognised at the time. Sighting
and stranding reports for the other species reported are less common in
south-west England, suggesting that there is less potential for close con-
tact with bottlenose dolphins.

A number of possible causes have been postulated for bottlenose
dolphin-harbour porpoise interactions (Ross and Wilson 1996). Rake

FIG I: Bottlenose dolphin (Tursiops truncatus) rake marks on the
dorsal surface of a juvenile Risso’s dolphin (Grampus griseus) stranded
in the Isles of Scilly in 2008

FIG 2: Bottlenose dolphin (Tursiops truncatus) interaction rake marks
on the tail stock of a common dolphin (Delphinus delphis) stranded in
the Isles of Scilly in 1992

marks consistent with intraspecific interactions have been recorded in
five of eight bottlenose dolphins at postmortem examination at VLA
— Truro, with probably the most extensive lesions being seen in a sub-
adult male bottlenose dolphin stranded on the north Cornwall coast in
December 2004 (Dawson and others 2006). In the Moray Firth, there
is evidence for infanticide in this species (Patterson and others 1998)
and it has been suggested that this may be an explanation for violent
interspecific interactions, as bottlenose dolphin calves (less than 1-5 m)
and harbour porpoises (0-74 to 1-66 m) killed by bottlenose dolphins
were of approximately similar lengths (Patterson and others 1998). In
this report, only the juvenile common dolphins and pilot whale were of
comparable lengths to bottlenose dolphin calves. Other suggested causes
for bottlenose dolphin-harbour porpoise interactions include competi-
tion for food or interference with feeding activity, protection of young
or ill members of the group, play, practice fighting, sexual frustration
and aberrant behaviour (Ross and Wilson 1996, Spitz and others 2006)
and it is possible that any combination of these factors may also be
implicated in the interactions reported here. The relatively high propor-
tion of juveniles affected may have significance in terms of causation,
although this is far from clear at present. The presence of pre-existing
illness in some cases raises the possibility that aberrant behaviour in the
targeted animal may attract attention or perhaps reduce their ability to
flee. Injuries to porpoises consistent with violent interaction with bot-
tlenose dolphins were first identified in Cardigan Bay, Wales in 1991
(Jepson and Baker 1998), on the east coast of Scotland in 1992 (Ross
and Wilson 1996) and in south-west England in 2001 (Jepson 2005).
That such interactions have now been shown to have occurred as early
as 1992 in south-west England, albeit in another species, suggests that
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this is unlikely to be a recently culturally transmitted behaviour that is
spreading around UK coasts.
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