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Abstract

Data on age. stomach contents, and parasites of

a 244-cm long male striped dolphin, Stenclla coer-
wleoalba (Mceyen, 1833), stranded in Sio Paulo
State. southeastern Brazil, are presented with the
aim of contributing to better knowledge on the
biology of this specics in the southwestern Atlantic.
The estimated age of the dolphin, according to the
number of growth layer groups (GLGs) counted in
the dentine, was eight years. Both testes had sper-
matozoa inside the seminifcrous tubules, indicating
it was sexually mature. The weight of the combined
testes was 09.5 g and the testes mass/body mass
ratio was 0.06%. Only cephalopod beaks of the
Ommastrephidac and  Enoploteuthidae  families
were found inside the stomach, all of them belong-
ing to occanic species. The cephalopods of the latter
family arc cited here for the first time as being part
of the diet of S. coeruleoalba. Cysts of Monorygu
grinialdii (found in the abdominal cavity, blubber,
and epididymis), acantocephalans of the genus
Bolbossoma (found in the intestines). and the nema-
todes, Halocercus brasiliensis (found n the lungs),
and Aaisakis sp. (found in the stomach and intes-
tines) were recorded during the necropsy. This is the
sccond record of M. grimaldii in Brazilian waters
and the first record of H. brasiliensis n S. cocrule-
oalba. Although some of these parasites are com-
mon and non-pathogenic to dolphins in general, the
high degree of parasite infestation observed may be
related to the cause of the death of the dolphin. A
review of records of S. coeruleoalba along the coast
of Brazil is also presented and suggests that striped
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dolphins have a much larger distribution than
previously thought in the southwestern Atlantic.
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Introduction

The striped dolphin. Stenclla coeruleoalba (Meyen,
1833), is an occanic species, which occurs in tem-
perate and sub-temperate waters throughout the
world (Perrin er of.. 1994; Jefferson et al., 1993:
Pinedo et al., 1992). 1t is characterized by distinet
black stripes, which go from the eyes to the anus
and from the cyes to the pectoral flippers. The
dorsal color is dark gray, or blue-black graphite,
and the belly is light-gray, or white. The beak is
distinet, with a crease separating it from the melon
(Perrin ¢t al., 1994; Jefferson et al., 1993: Pinedo
et al., 1992). They are gregarious animals and can
form groups of approximately 100-500 individuals
(Jefferson ¢r al., 1993). They frequently associate
with shoals of tuna. and can be incidentally caught
in the ecastern tropical Pacific (Jefferson et al., 1993;
Pincdo er al., 1992).

The Srenella cocruleoatba holotype comes from
an animal harpooncd ncar the mouth of the Rio de
la Plata, in the southwestern Atlantic (Perrin ¢t af.,
1994). and until recently, records of this species
the southwestern Atlantic have been reported only
for the Argentincan, Uruguayan, and southern
Brazilian (Rio Grande do Sul) coasts (Ximenez
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et al., 1972; Brownell & Praderi. 1976; Pinedo &
Castello, 1980; Ott & Danilewicz, 1996). However,
Lucena ¢t al. (1998) reported the stranding of
a male of this species in 1990 on the Praia de
Cabedelo, coast of Paraiba Statc., and Maia-
Nogueira et al. (2001) reported a female on Praia do
Forte, coast of Bahia State. both in northcastern
Brazil.

In this paper, we report the occurrence of a live
stranding, with subscquent natural dcath, of a
striped dolphin on the Praia de Fora, on Ilha
Comprida, in southeastern Brazil. Information on
the stomach contents, parasites, age, and sexual
maturity arc presented. with the intention of pro-
viding a better knowledge of the biology of this
species on the southwestern Atlantic coast.

Materials and Methods

The identification of the individual was based on
the color of the animal, total length, and cranial
characteristics (lack of deep palatal grooves, ros-
trum width at base greater than 1/3 of its length).
The external measurements were carried-oul ac-
cording to Norris (1961). During necropsy, the
lestes, together with the epididymis, were removed
and fixed in 10% formalin for 24 h and later pre-
served in 70% alcohol until they were prepared on
histological slides. The mcasurements of gonad
length and width were carned-out after fixation in
the laboratory. The testes were weighed together
with the epidimydes.

The age of the specimen was estimated by count-
ing the growth layer groups (GLGs) in the dentine
and cementum. Four teeth were removed from the
mandibles and after being decalcified in RDO (a
commercial decaleifying agent), they were scetioned
using a freczing microtome along the mid-
longitudinal plane. Teeth sections of 25 pm were
obtained for thc buccal-lingual orientation. Only
the central sections were used, which were stained
with Harris’s hematoxylin and mounted in purc
glycerin, following the method described by Hohn
et al. (1989).

Internal organs, such as lungs, stomach. and
intestines were analyzed separately for the collec-
tion of metazoan parasites. The stomach was
opened and washed using a sieve with a mesh-size
of 150 um. The stomach contents were sorted for
the removal of parasites and identification of food
items present. For the collection of intestinal
helminths, the small and large intestines were not
distinguished anatomically. The length of the intes-
tine was measured and divided into three equal
parts with the aim of identifying eventual charac-
teristics of the parasites in relation to their positions
throughout the intestine. following the method used
by Andrade (1996). Each third of the intestine

was analyzed completely. The intestinal contents
also were washed in water using a finc sieve
(mesh=150 um), and the parasites were removed
and stained according to Dailey’s (1978) method.
The lung parasites were removed by making longi-
tudinal cuts in the bronchi and bronchioles. The
identification of parasite species was carried-out
based on Davey (1971), Delyamure (1955),
Dougherty (1944). and Yamaguti (1963).

Results

On 14 February 1999, a live specimen of S. coerule-
oalba stranded in the municipality of Ilha Com-
prida, in Sio Paulo State, southcastern Brazil
(25°03'S) (#1PeC 129; Fig. 1). According to the
local fishermen, the animal was very weak and died
soon after stranding. It was a male with a total
length of 244 ¢m and weight of 115 kg. The external
body measurcments arc given in Table 1. Exter-
nally, the dolphin did not have fish net marks.
However, superficial lesions were obscerved on the
skin, where large concentrations of Monorygma
grimaldii cysts were found (Fig. 2).

Reproductive status and age

The average length and width of the testes was
12,36 cm and 2.32 cm, respectively. The combined
weight of the gonads (left+right testes. plus epi-
dimydes) was 69.5 g, giving 4 testes mass/body mass
ratio of 0.06%. The average diumetcr of 26 seminif-
crous tubules, which was measured at random, was
16292 um (£ SE 8.92am). Histological analysis
revealed the presence of Sertoli cells, spermatogo-
nia, primary spermatocytes, spermatids, and sper-
matozoa in both testes. indicating that the animal
was sexually mature.

In the dentine, eight GLGs were observed after
the nconatal line, coinciding with the same number
of layers counted in the cementum, giving an age of
eight years to the specimen.

Stomach contents

Beaks of 13 cephalopods were found in the
stomach. of which nine were identified at the
specific epithet level (Table 2) and four were only
identified as belonging to the Order Ocgopsina.
Using the rostral length of the beaks, it was possible
to estimate the length of the dorsal mantle and the
total weight of the ingested prey (Table 2). No signs
of fish consumption were found in the stomach.

Parasites

A large number of parasites were found during
necropsy, with cestoidean eysts spread throughout
the abdominal cavity, blubber, and muscles. Cysts
were removed from subcutaneous tissue and
blubber from the ventral region. The same cysts
also were found in the right epididymis and were
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Figure 1. Records of Stenella coerufeoalha in the southwestern Atlantic coast. The square mark represents the present

study. The arrow in the inset is the location of the stranding of the striped dolphin recorded on the coast of Sao

Paulo State, southeastern Brasl,

identified as  larvae of  Monorygma  grimaldii
(Cestoda: Tetraphyllidac). The nematode Halocer-
cus brasiliensis (Nematoda:Pseudalidac) was found
in the bronchi and bronchioles. In the stomach,
sexually immature nematodes belonging to the
Anisakidac family were collected.

The total length of the intestine was 17.6 m,
where acanthocephalans, nematodes, and cestoide-
ans were recorded. Immature forms of Bolbaosoma
cf, capitatune and Bolbosoma ¢f. turbinella (Acan-
thocephala:Polymorphidac) were present through-
out the intestine, An unidentificd cestoidean was
found in the first and second thirds of the intestine,
while larvae of the Anisakis sp. (Nematoda:

Anisakidae) were only present in the last third of
the intestine,

Discussion

With the exception of the individuals of S. coerule-
oulha mentioned by Lucena ef «l. (1998) for the
coast of Paraiba State (06°S), and Maia-Nogueira
et al. (2001) for the coast of Bahia State (12°S), al
other records of this species on the southwestern
Atlantic, including the holotype, occurred between
the latitudes 29° and 38°S (Ximenez e¢r al., 1972;
Brownell & Pradert, 1976; Pincdo & Castello, 1980:
Ou & Danilewicz. 1996). The specimen of the
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Table 1. External measurements of a Stenella coeruleoalba
(# [PcC 129), stranded on Itha Comprida, southern coast
of Sdo Paulo State, southeastern Brazil.

Measurcment
Body region (cm)
Total length 244.0
Tip of beak to centre of cye 37.0
Tip of beak to base of melon 12.0
Tip of beak to end of gape 310
Tip of beak to auditory mcatus 42.0
Tip of beak to centre of blow hole 37.0
Tip of beak to base of dorsal fin 111.0
Tip of beak to flipper antertor origin 54.0
Tip of beak 1o anal opening 174.5
Span of flukes 49.0
Anterior length ol flipper 30.0
Posterior length of flipper 22.0
Maximum width of flipper 11.0
Dorsal fin base 43.0
Dorsal fin height 20.0
Blowhole to base of dorsal fin 73.0

present study is the first record of S, cocruleoalba
for the coast of Sdo Paulo State, southcastern
Brazil, contributing to a better understanding of the

geographical distribution of this species. This
record. together with those mentioned by Lucena
et al. (1998) and Maia-Nogueira ¢t «l. (2001),
suggest that the distribution of the striped dolphin
1s more extensive than previously supposed on the
southwestern Atlantic coast.

The expected body weight (W) of a male Stenella
cocruleoalha with a total length (L) of 244 ¢m would
be 175kg,  calculated  from  the equation:
logW= — 1.856+2.975xlogxlog L. presented by
Miyazaki er al. (1981). This value is 1/3 (60 kg)
greater than the weight of the stranded dolphin on
[Tha Comprida (115 kg), probably indicating some
malnutrition of this dolphin.

The smallest mature male S, coerulcoalba ob-
served by Kasuya (1972) had a total length of
240 ¢cm; only 4 cm smaller than the specimen of this
study. However, according to Perrin & Reilly
(1984), the average size of sexual maturity in males
of this species varies from 195 to 220 em. The
combined weight of the testes and the age at which
50% of the males rcach sexual maturity was csti-
mated by Miyazaki (1977) as 31 g and 8.7 years,
respectively, However, males can be sexually ma-
ture at scven years (Perrin et «f., 1994). Therefore,
the results of the gonad weight and age of the
speeimen presented here {it well with the above-
mentioned valucs.

Vg

Figure 2. Malc Stenclla coeruleoalba (# 1PcC 129) stranded on the coast of Sao Paulo State, southeastern Brazil. The
arrow indicates the wound on the skin with a high concentration of Monorygma grimaldii cysts.
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Table 2. Mantle length and total weight estimates of species of cephalopods found in the
stomach of Stenclla coeruleoalba stranded on Ilha Comprida, southern coast of Sao Paulo
State, southeastern Brazil,

Mantle Length Total Weight

Family Species {mm) (2)

Enoplotcuthidae Abralia veranyi 40.3 3.3
Enoploteuthidac Abralia veranyi 40.3 33
Ommastrephidae Hlex argentinus 180.0 112.5
Ommastrephidae Ornithoteuthis antillarum 77.9 10.0
Ommastrephidae Ornithoteuthis antiflarum 214.5 91.6
Onunastrephidac Ornithoteuthis antiffarum 223.6 100.3
Ommastrephidae Ornithoteuthis antillarum 205.5 83.4
Ommastrephidae Oruithotewahis antillarum 187.6 68.3
Ommastrephidae Ornithotewthis antillarum 210.0 87.4

The average diamcter of the seminiferous tubules
of mature males, obtained by Miyazaki (1977), was
130.8 um; approximately 24% smaller than the
mean value obtained for the specimen of Ilha
Comprida. However, the variation observed in the
diameter of the seminifcrous tubules of this dolphin
was relatively large (SE=28.92 um, range 112.0 to
224.0 um), as was the range of values observed by
Miyazaki (1977) in 220 mature males (45.0 to
214.0 ). This would apparently indicate the
normal variation for this specices.

Following the maturity criteria adopted by
Miyazaki (1977), the stranded dolphin on Ilha
Comprida belonged to the category of mature male
‘type MII’, in which spermatozoa are encountercd
in more than one, but in less than 20 seminiferous
tubules chosen at random. The results of the weight
and histological characteristics of the testes, as well
as the age of this specimen, revealed that it was
young (cight years), but sexually mature,

Information about the feeding habits of S. coer-
uleoalba in the southwestern Atlantic 1s non-
cxistent, The two specimens which stranded in Rio
Grande do Sul (southern Brazil) had empty stom-
achs (Ott & Danilewicz, 1996), and nothing is
mentioned by Lucena er o/ (1998) and Maia-

Nogueira er al. (2001) about stomach contents of

the striped dolphins stranded along the northeast-
ern coast of Brazil,

Concerning the cephalopods identified in the
stomach of the S. coerulevalha here analyzed, it is
important to mention that they occur mainly be-
yond the continental shelf (Nesis, 1987), which
certainly reflects the pelagic habit of this dolphin.

Analyses of stomach contents of S. coeruleoalba
from the coasts of South Africa and Japan revealed
a predominance of fish, while cephalopods domi-
nated in the stomachs of specimens of this dolphin
in the Mediterranean Sea, including the coasts of
France, Spain, and Italy (Perrin et «/.. 1994). Of the

10 familics of cephalopods cited by Perrin ¢ al.
(1994) as being found in the stomach contents of
striped dolphins in the Mediterranean Sea, only
Ommastrephidac was recorded in the dolphin
analyzed in this study. On the other hand. the
Enoploteuthidac family appears to be mentioned
here for the first time as being part of the dict of S.
coeruleoalba. The cstimated size of the cephalopod
mantles ingested by the stranded animal on Itha
Comprida gave a greater range (40.3 to 223.6 mm)
than the size of the cephalopod mantles ingested by
S. cocruleoalba on the coast of Japan (90.0 to
210.0 mm) (Miyazaki et «l.. 1973). However,
they are different cephalopod species, from different
oceans, and therefore do not permit further
discussion.

The occurrence of acanthocephalans of the genus
Bolbosoma and cysts of Monorvgma grimaldii in
S. coeruleoalha appear to be directly related to the
habitat of the species, since these parasites are
present mainly in cetaceans with an oceanic distri-
bution (Datley & Brownell, 1972). Also, in the same
study area, odontocetes with a more coastal distri-
bution, such as Soralia guianensis, Pontoporia blain-
villei, Tursiops truncatus, and Stenella frontalis,
presented trematodes of the gcnus Hadvwenius in
their intestines, which apparently reveals a certain
degree of overlap in the utilization of food sources
for these hosts (Marigo er al., 1999; Andrade et al.,
1999). The absence of these trematodes, as well as
the exclusive presence of oceanic squid beaks in
the stomach contents of this spccimen analyzed,
corroborate its use of the pelagic habitat.

The occurrence of Monorygma grimaldii cysts in
the subcutaneous tissue and body cavities has been
recorded for several species of cetaceans (Dailey
& Brownell, 1972), including S. coeruleoalba
(Maia-Nogueira ¢t «f., 2001). This is the second
vecord of M. grimaldii in Brazilian waters and the
first record of Halvocercus brasiliensis for the striped
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dolphin. According to Delyamure (1955), M.
grimaldii uses marine mammals as intermediate
hosts (rescrvoirs), completing their eycle when they
rcach the adult form in some species of shark.
According to Ott & Danilewicz (1996), the necropsy
of'a S. coeruleoalba at Rio Grande do Sul (southern
Brazil) in 1992, revealed a high degree of larvac
infestation of another cestoidean, Phvilabothrium
delphinii, present throughout the blubber. However,
parasites of the genus Phyvilobothrium were not
found in the dolphin of this study.

The nematode Halocercus brasiliensis is known to
infect the lungs of Soralio guianensis on the Brazil-
1an coast (Lins de Almeida, 1933; Santos ¢r al.,
1996; Marigo ¢! al., 2000). However, the method
of infection and the area of distribution of this
nematode are still unknown.

Although the parasite species identified in the
specimen of this study arc common in dolphins, it is
possible, based on the data prescented here, that the
high degree of infestation may be related to its
death. Death caused by a large number of parasites
also appears to be corroborated by the low body
weight recorded for the animal (115kg), even
though it was feeding, as demonstrated by the
presence of food in its stomach. This diagnosis
strengthens the statement made by Hammond
(1981 apud Perrin et al., 1994) that parasitism is
probably the greatest cause ol natural death of
these dolphins.

The results presented and discussed here demon-
strate the nccessity to collect as much biological
mformation as possible from strandings. Only from
these procedures will it be possible to know better
the causes of deaths and other aspects of natural
history of the species in the southwestern Atlantic.
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