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ABSTRACT: The Mediterranean monk seal
(Monachus monachus) is one of the world’s
most endangered marine mammals. The largest
population is located mainly throughout the
Aegean and Ionian islands and along the
coastline of southern continental Greece. We
report the findings of a necropsy and discuss
their potential importance to the conservation
of the species. The adult female monk seal
appeared to be in a good nutritional state. The
main necropsy findings were injuries consistent
with a violent and sudden death, including
three round wounds on the ventral surface of
the body and several hematomas, as well as a
decomposing male fetus in the uterus. Two
nematodes were found in the right ventricle of
the heart; no abnormalities were observed in
the lungs, pulmonary vessels, or heart. The
nematodes were identified as Acanthocheilo-
nema spirocauda. This is the first report of
infection of the Mediterranean monk seal with
A. spirocauda, even though this is the most
common heartworm found in most pinnipeds
worldwide. This parasite should be considered
in health care monitoring projects of this
endangered species.
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Diseases, such as those caused by
parasites or viruses, can have various
effects on marine wildlife, ranging from
grossly nondetectable pathologic findings
to regulation of entire populations (Gul-
land, 1995; Raga et al., 1997). In endan-
gered animals, diseases may constitute the
single greatest threat to a species’ survival
(Primack, 1998). The Mediterranean
monk seal (Monachus monachus) is the
world’s rarest seal and, with fewer than
600 individuals surviving (Johnson et al.,
2006), is one of the most endangered
marine mammals (IUCN, 2007). In 1997,
a mass die-off affected the species’ largest

surviving colony in the Western Sahara; a
morbillivirus is considered to have been a
potential causative agent of this die-off
(Osterhaus et al., 1998). Since then, and
despite the recognition of the effect
diseases can have on the conservation of
the Mediterranean monk seal and the
necessity to closely monitor the health
status of the species (Johnson et al.,
2006), little effort has been invested in this
direction (van de Bildt et al., 2000; Toplu et
al., 2007). Herein, we report the findings of
a necropsy of a Mediterranean monk seal
and discuss their potential importance to
the conservation of the species.

A dead Mediterranean monk seal was
reported on 16 May 2006 to the Hellenic
Rescue and Information Network (Ada-
mantopoulou et al., 1999). The seal was
found at Neos Marmaras (40u05935.790N,
23u47916.240E), in the prefecture of
Chalkidiki, and transported to the Aris-
totle University of Thessaloniki, where a
full necropsy was performed according to
a specific necropsy protocol for pinnipeds
(Winchell, 1990). On arrival, the carcass
was severely decomposed, to a degree that
allowed the identification of internal
structures, but not the complete identifi-
cation or detailed description of possible
lesions present.

The seal was an adult female (standard
length5240 cm) in good nutritional state
(blubber thickness at pelvis55.8 cm, at
thorax58 cm). Several small skin ulcera-
tions found on the body externally multi-
focally likely occurred postmortem. Three
round wounds were observed on the
ventral side of the body. Two of the
wounds were 2.5 cm in diameter; the
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third was slightly larger and was approxi-
mately 10 cm caudal to the umbilicus on
the midline, with the abdominal organs
partially protruding from it. A large
hematoma was observed at the muscles
of the right axilla, and two smaller
hematomas involved the subcutaneous
tissues in the abdominal area. A large
amount of unclotted blood was present
focally in the right cranial area of the
peritoneal cavity. Several small whitish
foci were present on the pericardium. Two
nematodes found in the right ventricle of
the heart were placed in ethanol and kept
for identification. No other parasites were
observed in the heart, lungs, pulmonary
vessels, or anywhere else in the body,
following careful inspection. No micro-
scopic parasitologic examination was done.
Skin and tissue samples collected from the
blubber and several internal organs are
undergoing toxicologic, virologic, genetic,
and stable isotope analysis by the Hellenic
Society for the Study and Protection of the
Monk Seal. The stomach was removed and
dietary analysis carried out (Pierce et al.,
2009). The gall bladder contained a small
amount of bile and the stomach contained
undigested food. The genital orifice was
dilated and a decomposing male fetus,
approximately 40 cm long, was present in
the uterus. All other changes observed
were considered to be postmortem.

Based on morphological criteria (Yama-
guti, 1962) and location in the right
ventricle of the heart, the worms recov-
ered were identified as adult male and
female Acanthocheilonema spirocauda
(Fig. 1) filarial worms. The posterior
extremity of the male (length 14 cm, width
0.055 cm) ended in three spiral coils and a
digitiform tail, whereas the tail of the
female (20.330.06 cm, location of vulva
4.5 cm from the anterior end) was short
and a blunt conical shape. The description
of the parasites matches published infor-
mation; however, the size is larger in our
case. A possible explanation for this may
be the larger size of the monk seal
compared to the hooded seal (Helle and

Blix, 1973; van der Kamp, 1987; Leiden-
berger and Bostrom, 2008) or that the
parasite belongs to a different strain,
variety, or subspecies. Genetic analysis is
required to confirm this hypothesis.

Parasites identified in the Mediterra-
nean monk seal include Anisakis pegreffii
(Campana-Rouget and Biocca, 1955),
Contracaecum sp., Diphyllobothrium sp.
(Schnapp et al., 1962), and Lepi-
dophthirus piriformis (Blagoveshtchensky,
1966). Ours is the first report of infection
of the species with A. spirocauda. This
parasite is one of the most common
heartworms in pinnipeds worldwide (Hae-
bler and Moeller, 1992); it causes mortal-
ity mainly among juvenile seals, whereas
adult seals generally tolerate parasite
burdens and are adversely affected by
them only in the presence of secondary
infection or immunocompromised condi-
tion (Stroud and Dailey, 1978; Haebler
and Moeller, 1992).

Although the life cycle of A. spirocauda
is not fully known, this parasite has been
found in numerous species of Arctic
pinnipeds, including Phoca hispida, Phoca
vitulina, Phoca groenlandica, and Cysto-
phora cristata, mainly in the right ven-
tricle (Eley, 1981; Measures et al., 1997).
Our findings are similar in that both

FIGURE 1. A male (lower) and female (upper)
Acanthocheilonema spirocauda recovered from the
right ventricle of the heart of an adult Mediterranean
monk seal.
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worms were recovered from the right
ventricle. Both sexes may be found
together, as in our case (Macdonald and
Gilchrist, 1969); in other cases, only one
sex was found, although other worms may
have been present that had not reached
the heart (Eley, 1981).

The presence and impact of parasites on
their hosts can be influenced by environ-
mental stressors, such as pollution, habitat
alteration, and fisheries (Lafferty and
Kuris, 1999). In a rapidly changing en-
vironment, such as the eastern Mediterra-
nean Sea, all these stressors have an effect
on the survival of Mediterranean monk
seals (Johnson et al., 2006, Borrell et al.,
2007, Karamanlidis et al., 2008). The
survival of the species will depend on the
preservation of both terrestrial and marine
habitat, as well as the maintenance of the
population in good health. Infection by A.
spirocauda should be considered in future
health care monitoring projects for Med-
iterranean monk seals.
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