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Mexico contains a high diversity of marine mam-
mals, with 34 species of whales, dolphins, and
manatees reported in the Gulf of Mexico (Wiirsig
et al., 2000). Of these, 27 species are recorded for
the State of Yucatan, including the pygmy sperm
whale (Kogia breviceps [Blainville, 1838]; Sosa-
Escalante et al., 2014). The pygmy sperm whale
inhabits tropical and temperate oceanic waters
(Ifiguez et al., 2011), and sightings are common
in the Gulf of Mexico (Wiirsig, 2017). Stranding
events are less common and have been docu-
mented in the Gulf of Mexico along the coasts of
Veracruz, Tabasco, Quintana Roo, and Yucatan
(Heckel et al., 2018).

Strandings provide a good opportunity to obtain
scientific information, including parasitic forms
on the stranded individual and species. Parasites
play an important role in regulating wild popula-
tions and are key in the biodiversity of ecosystems
(Luque, 2008). In addition, parasites have proven
useful as biological tags for host social struc-
ture, movements, and other ecological aspects
(Mignucci-Giannoni et al., 1998; Coldén-Llavina
et al., 2009). Some parasites of marine mammals
also have public health and economic importance
(Oshima & Kliks, 1987; Balbuena et al., 1995).
Furthermore, they can significantly affect individ-
uals and populations of marine mammals (Geraci
& Lounsbury, 1993). Therefore, studying the par-
asites of marine mammals such as pygmy sperm
whales can contribute to understanding the causes
of stranding and mortality and provide biological
and ecological information on its hosts (Carvalho
et al., 2010), thereby supporting the conservation
of these protected species (Colén-Llavina et al.,
2009).

On the Atlantic coast of the Americas, there
are parasitological reports from pygmy sperm
whales in the waters of Brazil, Canada, Florida,
Mexico, and Puerto Rico (Zam et al., 1971;

McAlpine et al., 1997; Mignucci-Giannoni et al.,
1998; Santos & Lodi, 1998; Mattiucci et al., 2005;
Gonzilez-Solis et al., 2006; Coldn-Llavina et al.,
2009; Carvalho et al., 2010; Idiguez et al., 2011;
Di Azevedo et al., 2017). In Mexico, there are para-
sitological studies for only six species of cetaceans
(Lamothe, 1988; Morales-Vela & Olivera-Gomez,
1993; Aguilar-Aguilar et al., 2001, 2010; Aguilar-
Aguilar & Moreno-Navarrete, 2002), including a
report of anisakid nematodes from the digestive
tract of K. breviceps on the coast of the Yucatan
Peninsula (Gonzdlez-Solis et al., 2006). In the pres-
ent work, we report helminths of the stomach, fat,
and subcutaneous area of the neck of pygmy sperm
whales stranded in the southern Gulf of Mexico.
Five individuals of K. breviceps were found
stranded in four locations on the coast of Yucatan,
southern Gulf of Mexico, including one individual
in 2009 and four individuals in 2016 (Table 1).
Stranding management and the corresponding nec-
ropsies were carried out following the Protocol for
Management to Stranding of Marine Mammals
(Diario Oficial de la Federacion [DOF], 2014).
Before necropsy, sex was determined, and stan-
dardized measurements of the individuals were
taken. During the necropsies, nematodes were
collected from the stomach, cestodes from the fat,
and nematodes from the subcutaneous area of the
neck. The samples were preserved in 70% ethanol.
For morphological identification, the nematodes
were rinsed with a mixture of glycerin and dis-
tilled water at different concentrations, and then
in lactophenol. The cestodes were prepared with
hydrochloric carmine and mounted in permanent
preparations with Canada balsam (Vidal-Martinez
et al.,2001). Finally, the parasites were taxonomi-
cally identified using specialized keys (Deardorff
& Overstreet, 1981; Khalil et al., 1994; Failla
& Le, 2003; Mattiucci et al., 2005; Jabbar et al.,
2015). Infection parameters were measured as
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Table 1. Stranding records of the pygmy sperm whale (Kogia breviceps) from 2009 to 2016 in the southern Gulf of Mexico.
Ab = Anisakis brevispiculata, Ap = Anisakis paggiae, Pc = Pseudoterranova ceticola, Cm = Crassicauda magna, and Cd =

Clistobothrium delphini.

Stranding Total length
Date code Sex Stage (cm) Helminths Locality
13 Sept. 2009 3 Female Adult 296 Ab, Pc,Cd El Cuyo, Yucatan
6 Jan. 2016 1 Male Adult 336 Cm, Cd Sisal, Yucatan
27 May 2016 1 Female Juvenile 217 Ab, Ap, Pc Telchac Puerto, Yucatan
28 May 2016 1 Female Adult 285 Cm, Cd Telchac Puerto, Yucatan
30 June 2016 1 Female Adult 300 Cm Chuburna Puerto, Yucatan

prevalence, mean intensity, and mean abundance
as proposed by Bush et al. (1997). Prevalence was
expressed as a probability (range: O to 1) using
Sterne’s method (Reiczigel, 2003), and confidence
intervals were established for mean intensity and
mean abundance using bias-corrected acceler-
ated bootstrap with 10,000 replicates (Rdzsa
et al., 2000). The free software Quantitative
Parasitology (QPweb), Version 1.0.15 (Reiczigel
et al., 2019), was used to calculate infection
parameters.

Allindividuals of K. breviceps presented at least
one species of helminth. A total of 2,513 worms
belonging to five taxa of parasitic helminths were
obtained. In the stomach, we identified 2,190 indi-
viduals of Pseudoterranova ceticola, 294 indi-
viduals of Anisakis brevispiculata, and nine indi-
viduals of Anisakis paggiae. In addition, several
fragments of Crassicauda magna, including por-
tions of three individuals, were obtained from the
subcutaneous area behind the head (Figure 1), and
17 cestodes of Clistobothrium (=Phyllobothrium)
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Figure 1. Individuals of Crassicauda magna in fat and
muscle of the pygmy sperm whale (Kogia breviceps)

delphini were extracted from the fat (Figure 2). The
highest prevalence was observed in C. magna and
C. delphini, with mean intensity and abundance in
P. ceticola and A. brevispiculata (Table 2).

The nematodes were the most varied parasites of
the pygmy sperm whales stranded in the southern
Gulf of Mexico, mainly anisakids, which are com-
monly found in K. breviceps and were present in
large quantities in the digestive tract of this ceta-
cean. P. ceticola (small nematodes, with a wider
middle part of the body and the presence of an
intestinal cecum; Figure 3a) have previously been
reported in K. breviceps from the Atlantic coast of
Canada (McAlpine et al., 1997), Galician coasts
(Abollo & Pascual, 2002), Florida (Cavallero et al.,
2011), and the Yucatan Peninsula (Gonzalez-Solis
et al., 2006). A. brevispiculata (long-bodied nema-
todes, with a short and simple ventricle; Figure 3b)
has been reported from specimens on the Galician
coast (Abollo & Pascual, 2002), the Yucatan
Peninsula (Gonzdlez-Solis et al., 2006), the
Philippines (Quiazon, 2016), Brazil (Di Azevedo

Figure 2. Cysts of Clistobothrium delphini in the fat of
K. breviceps
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Table 2. Infection parameters of the helminths in K. breviceps from the southern Gulf of Mexico

Prevalence Mean intensity Mean abundance

Helminth (C195%) (CI195%) (C195%)
Nematoda

Anisakis brevispiculata 0.40 (0.076-0.811) 147 (56-147) 58.8 (0-154)

Anisakis paggiae 0.20 (0.010- 0.657) 9 1.8 (0-36)

Pseudoterranova ceticola 0.40 (0.076-0.811) 1,100 (246-1,100) 438 (0-1,220)

Crassicauda magna 0.60 (0.189-0.924) 1.7 (1-2.3) 1(0.2-2)
Cestoda

Clistobothrium delphini 0.60 (0.189-0.924) 6.3 (1-11.7) 3.8 (0.2-10.6)

et al., 2017), and Australia (Shamsi et al., 2019).
A. paggiae (characterized by a short, violin-shaped
ventricle; Figure 3c) is reported from K. breviceps
throughout the coasts of Florida (Mattiucci et al.,
2005), the Philippines (Quiazon, 2016), Brazil
(Di Azevedo et al., 2017), New Caledonia (Shamsi
et al., 2018), and Australia (Shamsi et al., 2019).
Some studies report only the genus Anisakis
of K. breviceps in Brazil, Puerto Rico, and
New Zealand (Mignucci-Giannoni et al., 1998;
Carvalho et al., 2010; Lehnert et al., 2019). In
Mexican waters, the presence of anisakids in
cetaceans has been reported in three species:
(1) the spinner dolphin (Stenella longirostris) with
Anisakis typica in Baja California Sur, (2) the
pygmy Kkiller whale (Feresa attenuata) with
Anisakis sp. in Veracruz, and (3) K. breviceps with
Anisakis simplex, A. brevispiculata, and P. ceticola
in the Yucatan Peninsula (Aguilar-Aguilar et al.,
2001; Aguilar-Aguilar & Moreno-Navarrete, 2002;
Gonzalez-Solis et al., 2006). Gonzalez-Solis et al.
(2006) reported that P. ceticola was the most abun-
dant species in K. breviceps as was also found in
the present study. Anisakids have been associated
with gastric lesions in cetaceans and can cause
ulcers and granulomatous dermatitis (Ifiiguez et al.,
2011; Van Beurden et al., 2015). In K. breviceps,
anisakids have an adverse impact on the intestines,
which can cause malnutrition and stress (Shamsi
et al., 2019). It has been mentioned that anisakids
can cause serious infections in marine mammals;
however, their pathogenicity is under discussion
(Shamsi et al., 2012). The presence of adult ani-
sakids in cetaceans is not a direct risk to public
health. Indirectly, the dispersion of larval stages
could infect cephalopods and marine fish and acci-
dentally be consumed by humans (Quiazon, 2016).
Fragments of C. magna (large and long nema-
todes; males with five pairs of papillae and cuticular
ornamentation; Figure 3d) were also obtained from
our samples, including a portion with a length of
107 cm on the tail of a male individual. This nema-
tode infects the connective tissues and subcutane-
ous musculature of the neck region of K. breviceps

(Keenan-Bateman et al., 2018). C. magna has been
previously reported on K. breviceps in Australia
(Jabbar et al., 2015), the United States (Keenan-
Bateman et al., 2018), and New Zealand (Lehnert
et al., 2019). In Mexico, there is only one report
of Crassicauda sp. in short-finned pilot whales
(Globicephala macrorhynchus) in Cozumel,
Quintana Roo (Morales-Vela & Olivera-Gomez,
1993). The cestode C. delphini (Figure 3e) is fre-
quently observed in the fat of these cetaceans and
has been reported in K. breviceps off the coast of
Florida (Zam et al., 1971), Canada (McAlpine
et al., 1997), Spain (Abollo et al., 1998), Puerto
Rico (Colén-Llavina et al., 2009), Brazil (Carvalho
et al., 2010), and New Zealand (Lehnert et al.,
2019). No damage has been reported from C. del-
phini infection, even at high intensities (McAlpine
et al., 1997; Dailey, 2001). Its definitive hosts are
elasmobranchs, and cetaceans act as intermediate
hosts (Dailey, 2001).

The diversity of parasitic helminths observed
in individuals of K. breviceps stranded in the
southern Gulf of Mexico is most probably due
to their feeding habits. Their basic diet con-
sists of cephalopods, mainly from the families
Cranchiidae, Enoploteuthidae, Histioteuthidae,
Lycoteuthidae, and Ommastrephidae (Bloodworth
& Odell, 2008). In southeastern Brazil, their main
cephalopod prey has been reported to be from
the families Lycoteuthidae, Histioteuthidae, and
Ommastrephidae (Aguiar dos Santos & Haimovici,
2001); while in New Zealand, it has been reported
that the diet of this host consists mainly of cephalo-
pods (94%), which are almost exclusively pelagic,
representing 23 species and 13 families (Beatson,
2007). It is common for cephalopods to act as reser-
voir hosts or even second or third intermediate hosts
for the larval stages of helminths (e.g., digeneans,
cestodes, acanthocephalans, and nematodes), trans-
ferring these parasites through the diet to their final
hosts (e.g., marine mammals) (Hochberg, 1990).

In Mexico, there are few cetacean species with
any parasitological record, with reports for the
pygmy killer whale, the spinner dolphin, the pygmy
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Figure 3. Helminths in K. breviceps from the southern Gulf of Mexico: (a) anterior portion of Pseudoterranova ceticola,
esophagus (1) and intestinal cecum (2); (b) anterior portion of Anisakis brevispiculata, simple ventricle (3); (c) anterior
portion of Anisakis paggiae, esophagus (4) and violin-shaped ventricle (5); (d) posterior portion of Crassicauda magna,

papillae (6), cuticular ornamentation (7), and spicules (8); and (e) Clistobothrium delphini, scolex (9) and neck (10). Scaling
bars = 0.5 mm (a, b, c, e) and 1 mm (d).
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sperm whale, the short-finned pilot whale, the
vaquita (Phocoena sinus), and the Clymene dolphin
(Stenella clymene) (Lamothe, 1988; Morales-Vela
& Olivera-Gémez, 1993; Aguilar-Aguilar et al.,
2001, 2010; Aguilar-Aguilar & Moreno-Navarrete,
2002; Gonzalez-Solis et al., 2006). However, with
the present study, the number of parasitic helminths
reported in K. breviceps of the region increases,
including the first record of the nematodes A. pag-
giae and C. magna, and the cestode C. delphini in
Mexican waters.
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