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Zootecnia, Universidade de São Paulo (FMVZ-USP), São Paulo, SP, Brazil; 8 Departamento de Patologia,
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ABSTRACT: From May 1997 to October 2000,
49 Sotalia guianensis (tucuxi dolphin) inciden-
tally caught in fishing nets or stranded in São
Paulo (SP) and Paraná (PR) states in Brazil
were necropsied. In total, 17 lungs, 35 stom-
achs, and 30 intestines were analyzed. Contents
were washed through a sieve (mesh, 150 mm)
and examined under a stereoscopic microscope
for parasites. Histopathologic analyses were
performed in the lungs of five infected
dolphins. The nematode Halocercus brasilien-
sis was found in 88% of all lungs examined,
inducing moderate-to-severe pneumonia. Bra-
unina cordiformis, Anisakis sp., and acantho-
cephalans were found in the stomachs. The
trematode Synthesium tursionis was the only
parasite found in the intestines, and it was
identified in 73% of the animals necropsied. No
macroscopic lesions were seen due to parasites
in the stomachs and intestines analyzed.
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Sotalia is a genus of Neotropical dol-
phins with wide distribution along the
western Atlantic coast and in the Amazon
Basin (da Silva and Best, 1984; Cunha et
al., 2005; Caballero et al., 2007). The
marine tucuxi dolphin, Sotalia guianensis,
is probably the second most incidentally
captured dolphin in fishing activities in
Brazil (IBAMA, 2001). One of the re-
search priorities for the species is to
identify its stocks by different methods,
including the study of parasites as biologic
tags (IBAMA, 2001). Worldwide, parasite
studies in cetaceans have progressed in

recent years. However, these studies are
still scarce in Brazil.

From May 1997 to October 2000, 49
tucuxi dolphins (30 male, 17 female, 2
undetermined) were incidentally caught in
fishing nets or stranded on beaches
located in Cananéia, São Paulo state (ca.
25u009S, 47u569W) and Paraná state (ca.
25u309S, 48u239W). The dolphins were
collected and when possible, a complete
necropsy was performed, emphasizing
parasitologic and histopathologic sam-
pling.

Total length and gender of each spec-
imen were recorded. Age class was
determined based on body length data
and following guidelines of Rosas and
Monteiro-Filho (2002) and Rosas et al.
(2003). According to these two previous
studies, sexual maturity is attained when
males and females are 170–175 and 164–
169 cm in length, respectively. In the
present study, the average total length for
S. guianensis was 166.88625.63 cm, sug-
gesting that most animals were close to
reaching maturity or mature.

From these 49 specimens, 17 lungs, 35
stomachs, and 30 intestines were studied.
The tissues were macroscopically inspect-
ed individually, washed in a sieve (mesh,
150 mm), and the contents were examined
under a stereoscopic microscope at 103

magnification. All parasites were fixed and
stained according to Amato et al. (1991)
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and Dailey (1978). Due to the fragility of
the lung parasites and the difficulty in
separating them, the levels of pulmonary
infection were established as follows: low,
+ (up to 25 parasites); medium, ++ (26–50
parasites); high, +++ (51–75 parasites);
and very high, ++++ (.75 parasites). The
17 lungs of S. guianensis analyzed pre-
sented different levels of infection: two
animals did not have any parasites (12%,
2/17), six animals had low levels of
infection (35%, 6/17), three had medium
levels (18%, 3/17), and six had high levels
(35%, 6/17). For identification purposes,
pulmonary nematodes in good condition
were sampled from each host. Of the 20
worms examined under microscopy, only a
single species was found. Halocercus
brasiliensis (Nematoda: Pseudaliidae: Met-
astrongyloidea) were observed with differ-
ent infection levels in the bronchi of 88% of
the cetaceans. Representative parasite
specimens of H. brasiliensis were deposited
at the Helmintological Collection kept by
the Museu de Zoologia at Universidade de
São Paulo (MZUSP 6484, 6484, 6486). This
parasite is known to infect the respiratory
tract of odontocete cetaceans, with a
worldwide distribution (Howard et al.,
1983; Measures, 2001). In Brazil, this
nematode has been found within bronchi
of the striped dolphin (Stenella coeru-
leoalba; Rosas et al., 2002).

The lungs of five S. guianensis were
examined histopatologically. Moderate-to-
severe pulmonary lesions related to the
presence of parasites were observed in
80% of the cases (4/5). Parasitic pneumo-
nia associated with H. brasiliensis was the
most important lesion seen in 40% of the
five animals studied, probably causing
their death. Regardless of the small
sample size, this finding indicates that
lung parasitism may be an important
debilitating condition for the species.
Gross lesions observed during necropsy
included nematodes within the bronchial
tree, moderate-to-severe pulmonary con-
gestion, and edema. Other findings in-
cluded lobar multifocal abscedation and

fibrinous ascites. Fibrinous pleuropneu-
monia was a common finding in all cases.
The most pronounced microscopic finding
included moderate-to-severe chronic in-
terstitial pneumonia and fibrinopurulent
bronchopneumonia. Polymorphonuclear
infiltrates, predominantly eosinophilic,
were a common finding. Lung consolida-
tion and lymphadenitis also were noted. A
juvenile dolphin (total body length,
143.5 cm) died due to parasitic pneumo-
nia, suggesting that the lesions associated
with the infection may be more severe to
young hosts. Prenatal infection has already
been reported in other odontocete species
(Dailey et al., 1991; Parsons et al., 1999).
Fixed tissues, paraffin-embedded blocks,
and histopathologic glass slides were
deposited at Laboratório de Patologia
Comparada de Animais Silvestres, Depar-
tamento de Patologia, Universidade de
São Paulo, Brazil.

No parasites were found in the only
stomach of S. guianensis analyzed from
São Paulo state and gastric parasites
(Braunina cordiformis, Anisakis sp., and
acanthocephalans) were found in 23% of
animals from Paraná state.

The trematode B. cordiformis was
found in six animals and was recorded
previously in Brazil (Santos et al., 1996),
and despite small chronic gastritic foci, it
is unlikely that it could compromise the
dolphins’ health (Schryver et al., 1967).

The nematode Anisakis spp. was found
in four stomachs, and it is currently under
molecular identification. Anisakid nema-
todes are widely spread and have a high
prevalence in the marine environment,
including South America (Santos et al.,
1996; Andrade et al., 2001; Dailey, 2001;
Motta et al., 2008). Parasite-induced
ulcers are typically shallow and have the
anterior end of the worm embedded; but
in some cases, there may be numerous
adult and larval anisakid parasites free
within the lumen. Ulcers may be acute
and hemorrhagic, or chronic, healing by
fibrosis and granulation (Howard et al.,
1983; Motta et al., 2008).
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Acanthocephalans were found in six
animals from Paraná state. In three of
these cases, the acanthocephalans were
identified as Bolbossoma sp. and were
considered rare, with prevalence ,10%.
In Brazilian waters, this genus was report-
ed previously in the intestines of La Plata
dolphin (Pontoporia blainvillei), false kill-
er whale (Pseudorca crassidens), and
striped dolphin (Andrade et al., 1997,
2001; Rosas et al., 2002).

A single parasite species, the trematode
Synthesium tursionis, was identified in the
intestines of 73% of the animals. The
intestines have been described previously
as the main habitat for the genus Synthe-
sium (Dans et al., 1999). These parasites
were not regularly distributed within the
intestines but were generally found in the
anterior segment, as described previously
for P. blainvillei (Marigo et al., 2002).
Synthesium tursionis has been identified
in other cetacean species (Torres et al.,
1992; Marigo et al., 2008), including S.
guianensis from other regions in Brazil
(Andrade and Pereira, 1998). Andrade et
al. (1997) describes P. blainvillei heavily
infected with Synthesium pontoporiae, but
no macroscopic lesions were observed.

No significant gross lesions were ob-
served in the stomachs and intestines of
the dolphins analyzed in the present study.
Conversely, the severity of lesions related
to lungworms is a serious condition for S.
guianensis; as an aquatic animal, it is
highly dependent on lung capacity. Pul-
monary lesions will affect their health and
ability to dive, subsequently affecting their
feeding capabilities, growth, and survival
(Measures, 2001).

The results of this study suggest that
along the Brazilian coast, lungworms
should be considered as an important
cause of death in cetacean populations
due to their direct effects through para-
sitic and bacterial pneumonias, cardiovas-
cular complications, and hypersensitive
reactions to the parasites as mentioned
previously by Jepson et al. (2000) in
dolphins stranded in England and Wales.

The present study also highlights the
importance of surveying the health status
of S. guianensis in other areas of the
Brazilian coast.
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M. MARMONTEL, M. C. SANTOS, M. ROSSI-SANTOS,
F. R. SANTOS, AND C. S. BAKER. 2007. Taxonomic
status of the genus Sotalia: Species level ranking
for ‘‘tucuxi’’ (Sotalia fluviatilis) and ‘‘costero’’
(Sotalia guianensis) dolphins. Marine Mammal
Science 23: 358–386.

CUNHA, H., V. M. F. SILVA, J. LAILSON BRITO, M. C. O.
SANTOS, A. F. AZEVEDO, P. A. FLORES, A.
MARTINS, A. B. L. FRAGOSO, AND A. M. SOLE-
CAVA. 2005. Riverine and marine ecotypes of
Sotalia dolphins are different species. Marine
Biology 148: 449–445.

DAILEY, M. D. 1978. Preparation of parasites for
identification and cataloging. Journal of Zoo and
Animal Medicine 9: 13–15.

———. 2001. Parasitic diseases. In Handbook of
marine mammal medicine, 2.ed, L. A. Dierauf
and F. M. D. Gulland (eds.). CRC Press, Boca
Raton, Florida, pp. 357–379.

———, M. WALSH, D. ODELL, AND T. CAMPBELL.
1991. Evidence of prenatal infection in the
bottlenose dolphin (Tursiops truncatus) with
the lungworm Halocercus lagenorhynchi (Nem-
atoda: Pseudaliidae). Journal of Wildlife Diseas-
es 27: 164–165.

DANS, S. L., L. M. REYES, S. N. PEDRAZA, J. A. RAGA,
AND E. A. CRESPO. 1999. Gastrointestinal hel-
minths of the dusky dolphin, Lagenorhynchus
obscurus (Gray, 1828), off Patagonia, in the
southwestern Atlantic. Marine Mammal Science
15: 649–660.

DA SILVA, V. M. F., AND R. C. BEST. 1984. Tucuxi:
Sotalia fluviatilis (Gervais) 1853. In Handbook
of marine mammals, Vol. 5. 1st Edition, S.
Ridgway and R. Harrison (eds.). Academic
Press, London, UK, pp. 43–69.

HOWARD, E. B., J. O. BRITT, G. K. MATSUMOTO, R.
ITAHARA, AND C. N. NAGANO. 1983. Parasitic
diseases. In Pathobiology of marine mammal
diseases. Vol. 1, E. B. Howard (ed.). CRC Press,
Boca Raton, Florida, pp. 119–239.

INSTITUTO BRASILEIRO DO MEIO AMBIENTE E DOS

RECURSOS NATURAIS RENOVÁVEIS (IBAMA). 2001.
Mamı́feros aquáticos do Brasil: Plano de Aão,
versão II. 2nd Edition. Instituto Brasileiro do
Meio Ambiente e dos Recursos Naturais Reno-
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