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ABSTRACT: The gastrointestinal helminth fauna of 17 Risso’s
dolphins Grampus griseus (Cuvier, 1812) from the Western
Mediterranean was analysed. Five helminth species were
found. Adults and juveniles of Hadwenius delamurei were
collected from the duodenum of 7 animals. Adults were
located significantly more anteriorly than juveniles, which is
compatible with a previous hypothesis that species of Hadwenius undergo an ontogenetic migration towards the anterior
duodenum. Eggs from Pholeter gastrophilus appeared in 1
small cyst in the main stomach. Adults of Tetrabothrius
forsteri and Trigonocotyle globicephalae were collected from
the duodenum of 1 and 4 individuals, respectively. Metacestodes, Scolex pleuronectis, were found in the liver, pancreas,
pyloric stomach and intestine of 13 individuals. The most
favored locations were in the mucosa of the terminal colon
and in anal crypts. It is likely that worms select these locations
to reach the mesenteries and blubber of the anogenital area,
where S. pleuronectis might become Monorygma and/or
Phyllobothrium. Two individuals of Stenurus globicephalae
occurred in the intestine of 1 individual, and were probably
swallowed accidentally. The intestinal helminth communities
of Risso’s dolphin are depauperate. The parasite species
found also occur in other oceanic cetaceans from the Western
Mediterranean. However, H. delamurei and T. globicephalae
are only shared with pilot whales Globicephala spp., which
are phylogenetically closely related to Risso’s dolphins.

Risso’s dolphin Grampus griseus (Cuvier, 1812) is a
cetacean species distributed worldwide in temperate
and tropical oceans. Few specimens of Risso’s dolphin
have been available for parasitological analysis because of the offshore habits of this species and the rarity of mass strandings and captures in whaling operations (Baird 2002). The limited information about
gastrointestinal helminths comes from samples of 1 to 3

dolphins stranded mainly in the North Atlantic and
North Pacific (Zam et al. 1971, Dailey & Stroud 1978,
Shults et al. 1982, Kikuchi et al. 1988, Abollo et al.
1998, Mignucci-Giannoni et al. 1998). In this study we
present new data on the helminth fauna of the liver,
pancreas, and gastrointestinal tract of 17 Risso’s dolphins collected in the Western Mediterranean over the
last decades.
Materials and methods. Seventeen Risso’s dolphins
(10 females and 7 males) that stranded along the Valencian coasts (37° 50’ N, 0° 46’ E to 40° 32’ N, 0° 30’ E),
Spain, from 1989 to 2003 were analysed for parasites.
All animals were in good condition (Code 2 sensu
Geraci & Lounsbury 1993), except 1 individual that
was decomposed, but with the organs basically intact
(Code 3). Body length ranged from 136 to 308 cm
(mean ± SD: 253 ± 58); 4 individuals were calves
(length < 173 cm). The stomach of 17 individuals, the
intestine and liver of 16 individuals, and the pancreas
of 12 individuals were available for examination, and
were stored in a freezer. After thawing, the contents of
the forestomach, main stomach, connecting channel
and pyloric stomach, and duodenal ampulla were
flushed through a sieve (0.2 mm mesh), the solid contents being collected in a Petri dish and examined separately with a stereomicroscope. Each intestine was divided into 20 sections of equal length and the contents
of each section were examined using the same procedure. Mean length (± SD) of sections was 97 ± 22 cm.
The wall of the stomach and intestines were carefully
examined for the presence of ulcers, cysts, and burrowing parasites. Hepatic and pancreatic ducts were
opened and examined with a stereomicroscope. The
liver and pancreas were then sliced and washed on the
sieve to collect parasite specimens that may have been
overlooked. Parasites were washed in physiological
saline and fixed and preserved in 70% ethanol. Gastric
ulcers were preserved in buffered formalin. Digeneans
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1-tailed p < 0.03). The only species of Hadwenius
recorded thus far in Risso’s dolphin is H. tursionis (Zam
et al. 1971). H. delamurei had only been reported in
long-finned pilot whales Globicephala melas in the
Western Mediterranean and NE Atlantic (Raga & Balbuena 1993). Our specimens differ from those of pilot
whales in that they have a longer cirrus sac, and a
smaller acetabulum and testes, but we consider these
differences to result from intraspecific variation.
Adult specimens of the cestode Trigonocotyle globicephalae were found in 4 dolphins. One dolphin harboured 7 worms (4 in the first intestinal section and 3 in
the second section), whereas 3 dolphins harboured
single worms in the first intestinal section. Diagnostic
traits of T. globicephalae have been controversial. Hoberg (1990) indicated that this species can be separated from congeneric species based on a combination
of traits of the scolex, the testes and the cirrus sac that
was confirmed in all our specimens. T. globicephalae
has been reported previously in a Risso’s dolphin from
Japanese waters (Kikuchi et al. 1988). The only additional reported hosts for this species are pilot whales
Globicephala spp. (see references in Raga 1994). In the
Western Mediterranean, T. globicephalae is known to
occur in long-finned pilot whales G. melas (Raga &
Balbuena 1993).
Metacestodes of tetraphyllideans, collectively named
as Scolex pleuronectis (see Skrjabin 1972), were found
in 13 dolphins. All larvae had a scolex with 4 monocular bothridia with an accessory sucker. However,
2 types were distinguished according to body size and
habitat differences. ‘Small’ plerocercoids were found
free along the intestine, but especially in the mucosa of
the terminal colon and rectum (rarely other parts of the
intestine and the mucosa of pyloric stomach). ‘Large’
plerocercoids were found free in hepatopancreatic
ducts and the intestine, but particularly
in anal crypts. The total number of
Table 1. Grampus griseus. Prevalence, mean abundance and mean intensity of
infection of helminth species found in Risso’s dolphins in the Western Mediterworms could not be determined preranean. Na: number of hosts analyzed; Ni: number of hosts infected;
cisely because the worms inside the gut
*: only eggs were found within a cyst; +: not counted; DA: duodenal ampulla;
wall were particularly difficult to detect
I: intestine; L: liver; P: pancreas; PS: pyloric stomach
and withdraw from the tissue. A crude
estimation indicated a range of 10
Helminth species
Ni/Na
Abundance
Intensity
to several hundred individuals. The
(prevalence%) (mean ± SD) (mean ± SD)
2 types of S. pleuronectis observed in
Digenea
the present study have been reported,
Hadwenius delamurei
7/16 (43.8)
2.1 ± 5.2
4.7 ± 7.2
in the same microhabitats, in other
Pholeter gastrophilus
1/17 (5.9)
*
–
cetaceans from the Western Mediterranean (Aznar et al. 1994, Agustí et
Cestoda
al. 2000a). Following a seminal paper
Trigonocotyle globicephalae
4/16 (25)
0.6 ± 1.7
2.5 ± 3
Tetrabothrius forsteri
1/16 (6.3)
–
–
by Skrjabin (1972), several authors
Scolex pleuronectis (L)
6/16 (37.5)
8.1 ± 17.2
21.5 ± 23.2
(Aznar et al. 1994, Agustí et al. 2000a)
Scolex pleuronectis (P)
2/12 (16.7)
1 ± 0.0
0.2 ± 0.4
speculated that small and large S. pleuScolex pleuronectis (PS, DA)
4/8 (50)
+
–
ronectis could be less developed stages
Scolex pleuronectis (I)
10/16 (62.5)
–
–
of Phyllobothrium and/or Monorygma,
and adult cestodes were stained with iron acetocarmine (Georgiev et al. 1986). Nematodes and metacestodes were cleared in lactophenol. Ecological
terminology follows Bush et al. (1997). The description
of linear habitat selection by Hadwenius delamurei
follows procedures used by Aznar et al. (1997). Vouchers are deposited at the Natural History Museum
(NHM) of London, UK, with the following accession
numbers: Hadwenius delamurei 2003.1.17.13–14,
Trigonocotyle lobicephalae 2003.1.17.12, Scolex pleuronectis 2003.1.17.9-11.
Results and discussion. Except for the 4 calves, all
dolphins were infected with at least 1 parasite species.
Five helminth species were found. Infection parameters are shown in Table 1. Specimens of Hadwenius
delamurei were found in 7 dolphins. Four dolphins
harboured only gravid worms (Stage 4 sensu Aznar et
al. 1997), with intensities of infection of 21, 3, 3 and
1 worm(s), and 3 dolphins harboured only fully immature individuals with no gonads (Stage 1), with intensities of 2, 2 and 1 worm(s). Aznar et al. (1997) suggested
that species of Hadwenius may undergo an ontogenetic migration from the posterior duodenum to the
anterior duodenum. A key observation for this hypothesis is that the developmental stages are linearly
ordered along the digestive tract, i.e. adult worms are
located significantly more anteriorly than immature
worms. Data from H. delamurei in Risso’s dolphin conforms to this pattern. Considering the beginning of the
first intestinal section as Point 0, the average (± SD)
position of the median worm of the distribution of
Stage 4 worms is 1.3 ± 0.9, whereas the position of the
median worm of Stage 1 worms is 5.2 ± 0.6 (see Aznar
et al. 1997 for methodological details). The position of
Stage 1 worms is significantly more posterior than that
of Stage 4 worms (Mann-Whitney U-test, U = 0, n = 7,
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which are tetraphyllidean larvae that encyst in the
blubber and mesenteries, respectively, of the anogenital area of most odontocete species worldwide (see
references in Raga 1994). The main occurrence of
S. pleuronectis in the terminal colon and anus suggests
that these could be the sites whereby the worms would
reach the ano-genital area. However, there is not yet
definitive genetic and morphological evidence supporting the relationship between S. pleuronectis and
the other metacestodes. There are very few reports of
S. pleuronectis in cetaceans (see, e.g. Skrjabin 1972,
Aznar et al. 1994, McAlpine et al. 1997, Agustí et al.
2000a). In Risso’s dolphin, the only previous report is
that of Stossich (1898) in the rectum of 1 individual. It
is likely that S. pleuronectis is ubiquitous but has been
overlooked because of its small size (1 to 4 mm) and its
main occurrence inside the gut wall. Raga & Carbonell
(1985), for instance, did not find S. pleuronectis in
striped dolphins Stenella coeruleoalba from the Western Mediterranean. However, when the gut wall was
carefully examined, S. pleuronectis was detected with
a high prevalence (Raga et al. 1992, Aznar et al. 1994,
Agustí et al. 2000b).
Three parasite species were found in single dolphins. A cyst of Pholeter gastrophilus (diameter: 9 mm)
was observed in the main stomach. The cyst contained
a great amount of eggs but no worms. Howard et al.
(1983) reported a similar observation in other cetacean
species, suggesting that individuals of P. gastrophilus
may leave the cyst and enter the stomach. It is also possible, however, that worms simply die and disintegrate
within the cyst. In the only previous record of P. gastrophilus in a Risso’s dolphin from Florida, Zam et al.
(1971) reported the parasite in the wall of the abdominal cavity of the urogenital region. This location is
exceptional because P. gastrophilus typically invades
the submucosa of the stomach, and rarely that of the
intestine (e.g. Dollfus 1973/74, Aznar et al. 1992). Perhaps Zam et al. (1971) misnamed Monorygma grimaldii as P. gastrophilus; the former usually encysts in
the abdominal cavity around the urogenital region (see
above). In any event, the record of P. gastrophilus in
Risso’s dolphins is not unusual because it is a generalist parasite of delphinids (Aznar et al. 1992, Raga 1994,
and references therein), and has been found in other
dolphins from the Western Mediterranean (Raga et al.
1992, Raga & Balbuena 1993).
A single adult specimen of Tetrabothrius forsteri
was found in the second intestinal section of 1 dolphin. There is 1 previous record of an unidentified
species of Tetrabothrius in a Risso’s dolphin from
Alaska (Shults et al. 1982). T. forsteri has been
reported worldwide in many odontocetes, especially
delphinids (see, e.g. Raga 1994 and references
therein). In the Western Mediterranean, it occurs fre-
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quently in striped dolphins (Raga et al. 1992, Agustí et
al. 2000b), but has not been found in pilot whales
(Raga & Balbuena 1993).
Finally, 2 individuals of Stenurus globicephalae
were found in the intestine of 1 dolphin. This site of
infection can be considered as accidental because
S. globicephalae typically occurs in the air sinuses and
the tympanic cavity of odontocetes (references in Raga
1994). Geraci et al. (1978) made similar observations in
the alimentary tract of white-sided dolphins Lagenorhynchus acutus, suggesting that the parasites, which
were very abundant in the head sinuses, may have
been swallowed accidentally.
Some crater-like ulcers, superficially similar to those
provoked by the nematode Anisakis simplex (see
Smith 1989), were observed in the forestomach of
3 dolphins. However, no worms were found and, therefore, the origin of the ulcers is unclear.
The intestinal helminth communities of Risso’s dolphin are species-poor (4 species at the component
community level including Scolex pleuronectis; mean
no. of species per host ± SD: 1.12 ± 1.09), as it might be
expected for cetaceans (see Aznar et al. 2001). In addition, parasite prevalences were low (< 50%), and intensities were very low, except for S. pleuronectis. It has
been suggested that oceanic cetaceans would generally have a low probability of being infected because of
the ‘dilution’ effect of infective stages in this habitat
(Hoberg 1996, Raga et al. 2002). Regarding helminth
fauna composition, all parasite species found in Risso’s
dolphins also occur in other oceanic cetaceans from the
Western Mediterranean, i.e. striped dolphins and/or
long-finned pilot whales (Raga et al. 1992, Raga &
Balbuena 1993). However, the most prevalent species
that occur as adults, Hadwenius delamurei and
Trigonocotyle globicephalae, are only shared with
pilot whales (see references above). This pattern of
specificity likely reflects the diet similarity and phylogenetic closeness between Risso’s dolphins and pilot
whales (see LeDuc 2002).
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