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Abstract

In September 2011, two harbour porpoises
(Phocoena phocoena) presenting extensive trau-
matic lesions washed ashore in Belgium. Similar
lesions, with large parts of skin and blubber miss-
ing, had not been recorded before on harbour
porpoises in Belgium but were recently observed
in a number of cases in neighbouring countries.
We compared the lesions with the mouth and
teeth structure of possible predators. The circum-
stances of the strandings, the observations during
the necropsies, and the results of seal skull inves-
tigations pointed towards seals, presumably grey
seals (Halichoerus grypus), as the prime suspects
for having caused the death of both harbour por-
poises. Although purely aggressive behaviour
cannot be completely excluded, predation is con-
sidered most likely as part of the skin and blubber
tissue of the harbour porpoises was missing. The
grey seal is an opportunistic predator, feeding on a
variety of fish and cephalopods, and occasionally
even on crustaceans and seabirds, but predation on
harbour porpoises, or any other marine mammal,
had to our knowledge never been described. This
finding might shed a new light on the cause of
death of some of the other mutilated harbour por-
poises recently stranded on southern North Sea
beaches, and it presents a case of a change in the
feeding strategy of a top predator.
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Introduction

The harbour porpoise (Phocoena phocoena) is the
most common marine mammal in Belgian waters,
with seasonally average densities of up to more than
one animal/km? (Haelters & Camphuysen, 2009;
Haelters et al., 2011). In the southern North Sea,

this species co-occurs with a number of other marine
mammals: the harbour seal (Phoca vitulina), the grey
seal (Halichoerus grypus), and the white-beaked dol-
phin (Lagenorhynchus albirostris) (Reijnders et al.,
1997; Camphuysen & Peet, 2006; Management Unit
of the North Sea Mathematical Models [MUMM],
unpub. data). Other large predators, such as a
number of odontocetes (other than the white-beaked
dolphin); Arctic pinnipeds such as the hooded seal
(Cystophora cristata) and harp seal (Pagophilus
groenlandicus); and large sharks such as the por-
beagle shark (Lamna nasus), thresher shark (Alopias
vulpinus), Greenland shark (Somniosus microcepha-
lus), and blue shark (Prionace glauca) only occur in
the southern North Sea as vagrants (MUMM, unpub.
data). As a number of marine mammal species share
the same habitat and food resources, it is likely that
occasionally interspecific interactions occur. Reports
have been made of lethal interactions of harbour por-
poises with bottlenose dolphins (Tursiops truncatus)
(Ross & Wilson, 1996; Barnett et al., 2009) and non-
lethal interactions of harbour porpoises with white-
beaked dolphins (Haelters & Everaarts, 2011).

In September 2011, two harbour porpoises exhib-
iting similar extensive lesions washed ashore in
Belgium. The nature of the lesions on both animals
clearly differed from lesions observed on any of the
more than 600 harbour porpoises stranded on Belgian
beaches during the last decade, including bycaught as
well as animals that had died naturally. The lesions—
at least superficially—were similar to those in recent
cases of mutilated and “unaccountable” carcasses of
harbour porpoises from other locations around the
southern North Sea (Leopold & Camphuysen, 2006;
Camphuysen & Oosterbaan, 2009). Given the fact
that the lesions could be interpreted as bite marks,
we investigated whether the cause of death of both
mutilated harbour porpoises could indeed be attrib-
uted to lethal interactions with a large marine preda-
tor. We aimed at identifying the species most likely
to be responsible, the reasons behind the behaviour,
and its possible consequences.
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Materials and Methods

Investigation of Mutilated Harbour Porpoises

We investigated two freshly dead harbour por-
poises, described as in Condition Code 2 (very
fresh, no decomposition; Jauniaux et al., 2002),
that washed ashore on the Belgian coast in
September 2011. Both animals were missing large
strips of skin and blubber. The first harbour por-
poise (Animal 1) was found on 3 September 2011
at the town of Oostende (Raversijde), located
centrally at the Belgian coast (Figure 1). The
second harbour porpoise (Animal 2) was found on
24 September 2011 at Knokke-Heist, Belgium’s
most easterly coastal community (Figure 1). At
both occasions, the meteorological conditions,
with a low wind speed and a calm sea (sea state:
0-1), together with the very fresh condition of both
animals, indicated that death had occurred shortly
before their stranding and very close inshore.
Both animals were found near the low water mark
and not near the high water line which is usually
the case for floating carcasses. Several witnesses
were present, and the strandings were directly
reported to the proper authorities. Both animals
were frozen immediately after their collection
from the beach and slowly defrosted before the
necropsy. The necropsies of the animals were
performed according to a standardised methodol-
ogy (Jauniaux et al., 2002), and they were fully
described and documented with photographs.
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Figure 1. Location of the strandings of the two harbour
porpoises at the Belgian coast (Animals 1 and 2, respec-
tively) within the North Sea (inset); the lines indicate the
delimitation of Belgian waters.

Aggressor Identification

Given the nature of the lesions on both harbour
porpoises (see Figures 2 through 11), we could
immediately exclude an interaction with other

odontocetes, such as the bottlenose dolphin and
the killer whale (Orcinus orca), or with large
pelagic sharks. These predators occur only very
rarely in Belgian waters, and they would have left
very different marks than the ones observed (e.g.,
no canine insertions). No predators occurring in
the southern North Sea other than seals are capa-
ble of inflicting the types of injuries present on
both harbour porpoises. To investigate this further,
we made measurements of the teeth structure of
52 harbour seal skulls (12 females, 9 males, 31
unknown sex) and 87 grey seal skulls (36 females,
34 males, 17 unknown sex) available from the
Royal Belgian Institute of Natural Sciences; Ghent
University (Belgium); the Netherlands Centre
for Biodiversity Naturalis; the Muséum National
d’Histoire Naturelle (France); the Centre de
Recherche sur les Mammiferes Marins, University
of La Rochelle (France); and the Natural History
Museum (UK). Only skulls that originated from
animals collected in the North Sea (including the
Channel) and the adjacent Atlantic Ocean (British
Isles, French Atlantic coast) were considered,
while for the harbour seal, three specimens origi-
nating from Iceland also were included. In total,
20 skulls from animals that died in zoos were kept
in the analysis as they were thought or known to
come from animals from the same area.

We measured inter-tooth distances of canine
teeth in the mandible and maxilla. The measure-
ments were made at the midpoint of the apex of
the teeth. In cases where the mandibular sym-
physis was not intact, measurements of the inter-
canine distance were retained if a high degree
of confidence existed relating to their accuracy.
Excessive antemortem wear or postmortem 10ss
of teeth, as well as the unavailability of the man-
dible in many cases, meant that on some skulls
no measurements were possible for the maxilla
or mandible. Eventually, the following measure-
ments were attained:

e 52 and 41 inter-canine distances of the maxilla
and the mandible of harbour seals, respectively

e 76 and 37 inter-canine distances of the maxilla
and the mandible of grey seals, respectively

Results

In both harbour porpoises, sero-haemorrhagic
froth was exuding from their blowholes, and they
were still bleeding at the time of their collection on
the beach. Typical bycatch lesions such as super-
ficial net marks around snout and fins, pectoral
fin lacerations, or open wounds near the snout
(Haelters & Camphuysen, 2009) were not present
on either of the animals. However, the necropsy
revealed that both animals had bilateral hyphema
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Figure 2. Left lateral view (top), ventral view (middle),
and right lateral view (bottom) of Animal 1 before the start
of the necropsy, illustrating the extensive lesions and the
disappearance of pieces of skin and blubber

Figure 3. External view of the right lateral side of Animal 1
before the necropsy, showing a large, partly detached flap of
skin and blubber with numerous irregular cuts

Figure 4. Cutting through the melon of Animal 1, showing
a large number of haemorrhagic lesions

Figure 5. External view of the left lateral side of Animal 1
before the necropsy, showing the disappearance of two
strips of skin and blubber, perpendicular to each other, with,
at their onset, two parallel, slightly curved incisions 5.2 (A)
and 5.5 cm (B) apart, respectively

(blood in the eye) and that abundant sero-haemor-
rhagic froth was present in the airways, which is
frequently observed after drowning.

Animal 1

Animal 1 was a juvenile male of 1.27 m. Its
remains weighed 28.0 kg. Its blubber thickness,
measured dorsally near the anterior side of the
dorsal fin (Lockyer, 1995; Lockyer et al., 2003),
was 15 mm, consistent with an intermediate nutri-
tional condition.

The most extensive external lesions were skin
and blubber torn from the largest part of the lat-
eral and ventral side of the head, from the eyes
downward, and from the posterior edges of the
mouth to the proximal part of the pectoral fins
(Figure 2). A large flap of skin and blubber hung
partly detached at the right side of the head, later-
ally to ventrally. It was still connected to the head
in the submandibular region and showed parallel,
arched, and finely serrated edges and numerous
irregular cuts that were haemorrhagic in the blub-
ber layer (Figure 3). On the melon, there were
a large number of puncture lesions present, of
which four were in the form of a volcano with an
outer and inner diameter of 12 and 3 mm, respec-
tively. Cutting into these lesions revealed haemor-
rhagic tissue and a cavity with a diameter of 5 mm
(Figure 4). On the left side of the head, two strips
of skin and blubber, perpendicular to each other,
were missing. At their onset, both strips had two
parallel, slightly curved incisions, separated by
5.2 cm (cut under the eye) and 5.5 cm (cut above
the left pectoral fin) (Figure 5). The cut above
the pectoral fin was 18 cm long at the posterior
side and 9 cm on the anterior side. The edges of
the lesions were finely serrated (Figure 6). Two
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Figure 6. The edges of the lesion on the left lateral side of
Animal 1, above the left pectoral fin, showing (as all lesions
on Animal 1 did) ragged edges

smaller, parallel, and slightly curved cuts above
the left eye, 2 cm long and 1 cm apart, had
haemorrhagic tissue below. In the intermandibular
region, a haemorrhagic depression was present.

The internal examination of Animal 1 revealed
a slight trematode infestation of the biliary ducts,
a moderate to severe nematode infestation in
the airways and pulmonary blood vessels, along
with foci of chronic pneumonitis. The lungs,
trachea, and larynx were severely congested.
Abundant sero-haemorrhagic froth was present in
the airways. The stomach contained fresh gobies
(Pomatoschistus sp.). Three partly digested gobies
were observed in the oesophagus. Under micro-
scopic investigation, haemorrhages of the blubber,
characterised by the presence of red blood cells
between adipocytes, were observed for some of
the puncture skin lesions (Figure 4).

Animal 2

Animal 2 was a juvenile male of 1.14 m. Its
remains weighed 18.3 kg. The dorsal blubber
thickness measured 7 mm, consistent with a poor
nutritional condition. A few small acute to chronic
ulcers were present on the body; some of these
were infested with whale lice (Isocyamus del-
phinii) (Crustacea, Amphipoda), which were still
alive at the time the harbour porpoise was col-
lected from the beach.

The most extensive external lesions in Animal 2
were the lack of skin and blubber from a large part
of the ventral side, from the head up to the genital
region over a length of 56 cm (Figure 7). The sub-
laryngeal tissue was haemorrhagic as was a region
with a diameter of 5 cm dorsally of the left eye. On
the left lateral side, from the proximal part of the
pectoral fin towards the caudal end, the skin and
blubber layer were detached from the underlying
muscle layer and rib cage in a region of 40 cm long
by 15 cm wide. A long, partly detached flap of skin
and blubber with finely serrated edges extended

from the genital region towards the head. A deeper
incision, provoking intestinal protrusion, was pres-
ent in the ventral region near the genital slit. On
the left, the lesions extended laterally, between
the proximal part of the left pectoral fin and the
eye. On the right side, the lesions extended cau-
dally of the right pectoral fin, where they showed
an M-shaped cut with two parallel, slightly curved
incisions, their tops spaced out 6.0 cm (Figure 8).
A 20-cm-long Y-shaped laceration with irregu-
lar edges extended from the dorsal to the right
lateral side behind the head, above the implanta-
tion of the right pectoral fin (Figure 9). This open
lesion did not cause tissue loss, and the distance
between the dorsal branches of this cut, with the
original skin reconstructed, measured 4.5 cm. At
a few cm caudally from this Y-shaped cut, several
small lacerations were present, all around 1 cm
in length and with irregular borders. On the left
ventral side of the abdomen, shallow parallel inci-
sions were present at two locations a few cm away
from each other. In the most lateral location, these
parallel incisions spanned 4.0 cm. On the left side
of the tailstock, a large number of irregular cuts
were noticed, which were described as two super-
imposed and slightly offset U-forms (Figure 10).
Incisions into these marks revealed haemorrhagic
tissue. On the corresponding position at the right
side of the tailstock, irregular shallower incisions
set in a U-form were present. On the right side of
the tailstock, to the anterior side of the lesions set
in a U-form, two lacerations (4.0 to 5.0 cm apart
and 2.5 and 4.5 cm long, respectively), with irregu-
lar edges and penetrating the flesh, were present. A
shallower wound, only slightly touching the flesh,
was visible in between them (Figure 11).

Other observations included subcutaneous
oedema; a moderate nematode infestation in the
airways and pulmonary blood vessels; abundant
sero-haemorrhagic froth in the airways; a severe
congestion of both lungs, airways, and larynx; and
meningeal congestion. The stomach contained
fresh fish: gobies and whiting (Merlangius
merlangus) and grey shrimp (Crangon crangon).
In the oesophagus, a small number of goby otoliths
and one fresh goby were observed.

Possible Aggressor Characterisation

The distance between the canine teeth in the max-
illa of harbour seals ranged from 1.5 to 4.8 cm,
while in the mandible it ranged from 1.4 to 4.2 cm
(Figure 12). The skull with the largest inter-canine
distance in its maxilla lacked the mandibula. In the
grey seal skulls, the distance between the canine
teeth in the maxilla ranged from 2.2 to 7.1 cm,
while in the mandible it ranged from 1.9 to 6.0 cm
(Figure 13).
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Figure 7. Left lateral view (top), ventral view (middle), and right
lateral view (bottom) of Animal 2 before the start of the necropsy,
illustrating the extensive lesions and the disappearance of most
of the skin and blubber on the ventral side

Figure 8. Lesion on the right ventral-lateral side of
Animal 2 showing an M-shaped cut with a set of parallel,
slightly curved incisions 6.0 cm apart (A)

3"

Figure 9. Y-shaped cut with irregular edges on the right
lateral-dorsal side of Animal 2

Figure 10. View of the left side of the tailstock of Animal 2,
with a series of cuts in two superimposed and shifted
U-forms

Figure 11. On the right side of the tailstock of Animal 2,
towards the proximal side of the lesion on the left side of the
tailstock, two parallel lacerations, cutting into the flesh and
with irregular edges, were present, next to a third shallower
one

Discussion

Cause of Death and Aggressor Identification

Both harbour porpoises were very fresh upon
collection, and they had full stomachs, atypi-
cal for animals that died of disease or starvation.
From their condition and the many haemorrhages
encountered, it can be concluded that they had
died an acute and traumatic death shortly before
their stranding and, thus, close inshore. In both
animals, several lesions were initiated by two
short parallel and slightly curved incisions, which
continued in a straight rupture of skin and blub-
ber. In Animal 1, the distance between these inci-
sions, appearing to be canine teeth marks, was 5.2
and 5.5 cm, respectively. In Animal 2, the distance
between the presumed canine teeth marks was 6.0,
4.5, and 4.0 to 5.0 cm, respectively. This distance
could have changed slightly after the rupture of
skin and blubber. Also in Animal 2, rake marks
of what seemed to be traces of incisor teeth were
present. The lesion on the tailstock of Animal 2
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Figure 12. Inter-canine distance in the mandible (x-axis)
and maxilla (y-axis) of harbour seal skulls: females (circles),
males (triangles), and skulls originating from animals with
an unknown sex (crosses); distances indicated on the y-axis
taken from skulls of which the inter-canine distance in the
mandible could not be measured. Black and grey squares:
range of the presumed canine teeth lesions on Animals 1
and 2, respectively.
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Figure 13. Inter-canine distance in the mandible (x-axis)
and maxilla (y-axis) of grey seal skulls: females (circles),
males (triangles), and skulls originating from animals with
an unknown sex (crosses); distances indicated on the y-axis
taken from skulls of which the inter-canine distance in the
mandible could not be measured. Black and grey squares:
range of the presumed canine teeth lesions on Animals 1
and 2, respectively.

can be described as two superimposed bite marks.
Random, smaller, irregular lesions and puncture
lesions were present on both animals and prob-
ably originated from teeth or claws.

Together with the absence of typical bycatch
marks and the disappearance of large parts of
skin and blubber tissue, the bite-mark lesions on
both animals point towards an attack by a preda-
tor. Although dog bites might inflict somewhat
similar lesions (De Munnynck & Van de Voorde,
2002), they could be excluded given that (1) stray
dogs do not occur in this area; (2) domestic dogs
were not allowed on the beach during this period
of the year and at the location of the strandings;
(3) there were many witnesses at the stranding
location; (4) there was only a short time between
the strandings and the collection of the carcasses;
and (5) the lesions were extensive. We could fur-
ther exclude terrestrial scavengers or predators as
the only one occasionally occurring on Belgian
beaches, but only at night time, is the red fox
(Vulpes vulpes). The red fox is too small to inflict
the lesions present in both porpoises, however, and
both harbour porpoises washed ashore during the
daytime at locations heavily frequented by tour-
ists and locals. The only wild indigenous animals
commonly present in Belgian waters that could
have inflicted the types of lesions observed are
harbour seals and grey seals. The grey seal (with
a weight of up to 350 kg) is much larger than the
harbour seal (weight up to 130 kg; Reijnders et al.,
1997). The measurements of the lesions with
traces of apparent canine teeth could be matched
with the inter-canine distance in grey seals. This
was not the case for harbour seals. Although the
largest distances between the canines in the grey
seal skulls were associated with either males or
with individuals for which no sex was recorded,
some females had an inter-canine distance in the
maxilla only slightly shorter than the distances
measured in the apparent canine teeth lesions. It
can be concluded that most likely an adult grey
seal inflicted the wounds (although the possibility
that more than one seal was involved cannot be
excluded). The presence of one or more grey seal
bulls or “very large seals” close inshore between
July and September 2011 was frequently reported
to us by beach lifeguards, for example, at several
Belgian coastal communities, constituting addi-
tional circumstantial evidence.

Finally, lesions such as bilateral hyphema and
severe congestion of the respiratory system asso-
ciated with severe lung oedema (sero-haemor-
rhagic froth) are common findings on cetaceans
dying from drowning. If other significant lesions
are absent, they frequently point towards acciden-
tal drowning in fishing gear (bycatch) as the cause
of death. In our case, however, the mutilations,
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together with the haemorrhagic nature of many
of the lesions and the absence of typical external
bycatch marks, makes incidental catch in fishing
gear as the cause of death very unlikely. However,
drowning could have been caused by the preda-
tor. Grey seals frequently dive for more than
10 min and can stay under water for up to 30 min
(Thompson & Fedak, 1993). This is much longer
than harbour porpoises, which rarely make dives
of more than 2 min, although they can stay under
water for more than 5 min (Westgate et al., 1995).
As such, a harbour porpoise attacked by a grey
seal could well have drowned before succumbing
to the injuries inflicted.

Predation or Competitive Interaction?

As the lesions most probably originated from
multiple bites and as large parts of the har-
bour porpoises’ skin and blubber were missing,
presumably eaten by the grey seal, we may
exclude the possibility of a purely aggressive
behaviour towards the harbour porpoises such
as observed with bottlenose dolphins killing har-
bour porpoises (Ross & Wilson, 1996; Spitz et al.,
2006; MacLeod et al., 2007; Barnett et al., 2009).
In the latter cases, the harbour porpoises were
only attacked and killed but not consumed. The
hypothesis of the lethal interaction between the
seals and the harbour porpoises described herein
should hence be interpreted as either pure preda-
tion or as a combination of predation and competi-
tive interaction.

Grey seals can feed on large prey such as salmo-
nids or gadoids. They typically hold the fish with
their fore flipper claws while tearing away skin
and flesh (Bonner, 1989). Such feeding behaviour
can explain the lesions observed in the two por-
poises described here. The two slightly curved,
parallel incisions on the left side of the head of
Animal 1 (Figure 5) could be traces of the end of a
tear or bite with a short region between the curved
incisions remaining intact and cut or torn off by
incisor teeth. Dog bites have been described simi-
larly, with injuries originating from a combination
of biting, crushing, and tearing, and resulting in
a pattern of punctures, lacerations, and avulsions
of skin and soft tissue, with ragged and irregular
wound edges (De Munnynck & Van de Voorde,
2002). Other lesions in the harbour porpoises
can be attributed to claw marks originating from
the seal holding or pushing the harbour porpoise
while tearing away skin and blubber.

Grey seals are opportunistic feeders, taking pre-
dominantly fish, cephalopods, and in some cases
crustaceans (Pierce et al., 1991; Thompson et al.,
1991; Hammond et al., 1994a, 1994b; Ridoux
et al., 2007; Brasseur et al., 2010) and even sea
birds (Grant & Bourne, 1971; Lucas & McLaren,

1988). Individual prey preferences exist, as well as
temporal and geographical variations in diet and
differences in prey between age groups (Prime &
Hammond, 1990; Hauksson & Bogason, 1997;
Beck et al., 2005; Tucker et al., 2007; Brasseur
et al., 2010). Body size dimorphism has been sug-
gested as a factor shaping the differences in diet
of males and females of this species (Beck et al.,
2007). Grey seals sometimes take the easiest prey
available such as fish from static gear and from
fish farms (Matthiopoulos et al., 2004; Quick et al.,
2004; Konigson et al., 2009). Although grey seals
are opportunistic feeders, harbour porpoises—to our
knowledge—only have been reported as part of their
diet on one occasion, with a large grey seal bull “han-
dling” and apparently scavenging on a freshly dead
harbour porpoise carcass off the mainland coast of
Noord-Holland, The Netherlands, in February 2011
(Camphuysen & Siemensma, 2011).

The grey seals have presumably only eaten the
blubber, possibly due to the fact that the harbour
porpoises constituted a prey too large to be eaten
entirely. As the fat has the highest energy content,
the seals would have had the highest calorific
return in the shortest time period, a strategy sug-
gested to be followed—if choice is possible—by
grey seals and other marine mammals (Evans,
1987; Bowen et al., 2002; Beck et al., 2007; Breed
et al., 2010; Spitz et al., 2010). Polar bears (Ursus
maritimus) apparently digest fat more easily than
protein (Best, 1985) and also do not usually eat
the whole prey. They feed predominantly on the
skin and blubber of seals, leaving the fleshy parts
of their prey to scavengers (Stirling & McEwan,
1975; Stirling & Archibald, 1977).

It further remains a question how a grey seal
can catch a harbour porpoise given that harbour
porpoises, with maximum recorded swimming
speeds of 4.3 to 6.2 m/s (Leatherwood et al., 1988;
Culik et al., 2001; Otani et al., 2001) can swim
faster than grey seals, with maximum recorded
swimming speeds of under 3 m/s (Thompson &
Fedak, 1993; Gallon et al., 2007). However, har-
bour porpoises are frequently observed swimming
very slowly, or even seemingly resting at the sea
surface (Camphuysen & Peet, 2006) where they
may be vulnerable to attacks. Grey seals have been
described both as active hunters and as ambush
or sit-and-wait predators that remain motion-
less under water until a suitable prey passes by
(Thompson et al., 1991; Thompson & Fedak,
1993). Also, the two harbour porpoises described
herein were in intermediate and poor nutritional
conditions, respectively, and, as such, they may
have been relatively easy prey items.
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Grey Seal Predation on Harbour Porpoises:

A Common Phenomenon?

With only the two cases presented here, it remains
speculative to conclude whether harbour por-
poises are taken by only one or a few grey seal
individuals, or if such lethal interaction is a more
widespread phenomenon in the large area in
which the distribution of both species overlaps.
Grey seal predation on harbour porpoises would
probably be a recent phenomenon, with appar-
ently not a single case of similar lesions in more
than 600 stranded harbour porpoises investigated
between January 2000 and September 2011 in
Belgium, and with the first descriptions of simi-
larly mutilated harbour porpoises—some possibly
also prey of grey seals (yet to be confirmed)—in
the Netherlands from 2006 onwards (Leopold &
Camphuysen, 2006; Camphuysen & Oosterbaan,
2009). Marine carnivores have been demonstrated
to exhibit intraspecific variations in diet and for-
aging tactics (Hoelzel et al., 1989; Harcourt,
1993; Rogers & Bryden, 1995; Lunneryd, 2001;
Bolnick et al., 2003; Estes et al., 2003; Torres &
Read, 2009). An evolution in the foraging tactics
of grey seals could have been instigated through a
combination of factors. The number of grey seals
in colonies bordering the southern North Sea has
greatly increased during the last decade (Brasseur
et al., 2008; J. Bramley, pers. comm., 5 November
2011). During dedicated surveys of the colonies
in the Dutch Delta area (southwestern part of
The Netherlands), for instance, a maximum of 45
animals was observed in 2003 (Berrevoets et al.,
2005); while in 2011, a maximum of 677 ani-
mals was observed (Strucker et al., 2012). Such
an increase in numbers may lead to an increased
competition for prey and encourage some indi-
viduals to explore alternative food items or feed-
ing strategies (Torres et al., 2009). Also, after
decades of absence, the harbour porpoise has
returned to the southern North Sea (Camphuysen,
1994; SCANS, 2008), and currently there are
relatively high densities along the Dutch, Belgian,
and northern French shores during part of the
year (ASCOBANS, 2011; Haelters et al., 2011;
Scheidat et al., 2012).

Other mutilated stranded harbour porpoises
in the southern North Sea (The Netherlands, the
UK) have kept scientists, administrators, and con-
servationists puzzled for some years now, and
much debate has been ongoing about the possi-
ble origin of the mutilations. Proposed “‘culprits”
were ships’ propellers, specific gear used to haul
gill and tangle nets, fishermen deliberately cutting
into bycaught harbour porpoises (Camphuysen &
Oosterbaan, 2009), dredgers, and shark and killer
whale predation, but a common understanding
does not exist. The true origin of the mutilations in

many of the stranded harbour porpoises remained
an enigma. Contrary to most cases of stranded
and mutilated carcasses, we were able to collect
two very fresh harbour porpoises immediately
after their stranding, without gulls or other scav-
engers having picked on them and thus obscuring
traces that could have led to the identification of
their predator. Although all indirect evidence col-
lected in our study leads to the two harbour por-
poises being attacked and killed by a grey seal, we
would like to warn against blindly extrapolating
this cause of death to all other cases of heavily
mutilated harbour porpoises found recently along
southern North Sea shores. For example, many
occasions of cuts clearly inflicted by fishermen
while disentangling bycaught porpoises or when
putting bycaught porpoises overboard in order to
let carcasses sink out of sight have been reported
(Read & Murray, 2000; Camphuysen et al.,
2008; Haelters & Camphuysen, 2009). Every
case should hence be thoroughly described and
lesions carefully inspected. Next to investiga-
tions of lesions on stranded harbour porpoises,
field observations and grey seal stomach content
or tissue analysis could provide additional evi-
dence for this behaviour. While DNA analysis of
the stomach content of grey seals could reveal the
harbour porpoise as part of the diet of a grey seal,
traditional scat analysis, based on hard remains of
prey, would probably not, since only soft parts,
such as blubber, seem to have been consumed.

It remains to be investigated whether harbour
porpoises currently might be a regular or occa-
sional prey, if they are taken further offshore
as well as close inshore, if they are taken in any
weather conditions, if female as well as male grey
seals present this behaviour, if grey seals also com-
monly scavenge on dead harbour porpoises as in
one reported case (Camphuysen & Siemensma,
2011), and if they take bycaught porpoises from
static gear. In our opinion, a number of previous
cases of mutilated harbour porpoises could be
revisited to (partly) answer such questions. Finally,
it remains unpredictable what the possible conse-
quences could be of the transfer of disease from
one species of marine mammal to another through
such behaviour as marine mammals may be sus-
ceptible to the same pathogenic agents (Hiarkonen
et al., 2008). If not common, grey seal predation
on harbour porpoises certainly seems to be a recent
phenomenon in the southern North Sea. It may
indicate bottom-up changes in trophic structures
instigated by changes in the ecosystem.
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