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of lower rostrum length (LRL) and upper rostrum length (URL)
for squids and lower hood length and upper hood length for octopi
(Santos, 1999).

Magellanic Penguins, Spheniscus magellanicus Forter, 1781, are
breed mainly along the coasts of Chile and Argentina (Bingham,
2002). Although they do not breed in Brazil, they are found alive
and dead, along the Brazilian coast outside the breeding season,
during the fall and winter. This has been happening for many years
as shown from archeological remains (Gaspar, 1999). After the
breeding season (September to March), adults and juveniles leave
their colonies and migrate north, along with the movement of ocean
currents, such as the Falkland current (Williams, 1995; Sick, 1997).
During these movements, Magellanic Penguins reach the waters off
the Brazilian coast, especially off states in southern Brazil as far
north as Rio de Janeiro. Occasionally, specimens can be found as
far north as the state of Bahia (Roos, 2008).

All specimens necropsied contained cephalopods. A total of 502
beaks were found, originating from three species of cephalopods,
the most abundant of which was the pelagic octopus Argonauta
nodosa Lightfoot, 1786 (95.8% of beaks), followed by the squid
Loligo plei Blainville, 1823 (3.0%) and the sepiolid Semirossia
tenera Verril, 1880 (0.2%) (Table 1). Among the material analyzed,
five (1.0%) of the beaks from squids were only identified to the
family level (Loliginidae).
Most of the mantle lengths estimated for the cephalopods corresponded
to small individuals. The mean ML estimate was 21.2 mm for
Argonauta nodosa (Fig.1), with at least 286 individuals found. This
species was found in 100% of the stomach contents analyzed, with
the number of individuals per stomach ranging from two to 65 (Table
2). L. plei (mean ML 8.1 mm) occurred in 25% of the stomachs, with
beaks corresponding to 14 squids, ranging from one to 11 individuals
per stomach. The beaks of unidentified Loliginidae were found in
1.0% of the stomachs (1 to 2 individuals per stomach), whereas only
one upper beak from S. tenera was found, with an estimated ML of
21.7 mm. Some stomachs had more than one cephalopod species and,
in one stomach, four taxa were represented.

The present study describes the occurrence of cephalopods in the
stomachs of 16 specimens of S. magellanicus found on the Brazilian
coast in 2006. The specimens examined were live juveniles found
on the northern coast of the state of São Paulo and the southern
coast of the state of Rio de Janeiro. On initial examination they
exhibited debilitation, dehydration and lethargy and subsequently
died within hours or days. During necropsy, the stomachs were
removed and the contents fixed in 70% alcohol.
Cephalopod fragments were separated and beaks, corneas or
mandibles were identified with the help of the reference collection
the Research and Management Center for Fishery Resources on the
Southeastern and Southern Coast, at the Chico Mendes Biodiversity
Conservation Institute and deposited at the same Institute (lot
numbers 0072 to 0087). Mantle length (ML, mm) and total weight
(Wt, g) were estimated from regressions against the measurements

Magellanic Penguins are considered opportunistic predators, feeding
on the most abundant prey available throughout their distribution,
such as fish, crustaceans and cephalopods (Radl & Culik, 1999).
The species A. nodosa, which was the most frequent food item in the

TABLE 1
Prevalence (% of number of beaks) and number of beaks (maximum and minimum in parentheses: upper and lower)
in the stomach contents of Spheniscus magellanicus found on the coast of Brazil.
Argonauta nodosa

Loligo plei

Loliginidae

Semirossia tenera

95.8

3.0

1.0

0.2

Mean (SE)

19.18 (4.4)

0.87 (0.7)

0.25 (0.1)

0.06 (0.1)

Deviation

17.6

2.7

0.6

0.3

481 (246, 235)

15 (13, 2)

5 (2, 3)

1 (1, 0)

3 – 123

1 – 11

1-3

1

Prevalence (%)

Number of beaks
Beaks per stomachs
SE = standard error
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the present study, A. nodosa was the most frequent species both in
number of stomachs in which it occurred as well as in the number of
beaks per stomach. The length obtained also demonstrated predation
on small individuals of this pelagic octopus, although the squid
found by these authors larger than those found in the present study.
Frere et al. (1996) identified a latitudinal variation in the occurrence
of food items in the diet of S. magellanicus in Argentine Patagonia
with the frequencies of occurrence of cephalopod samples from the
genera Illex and Loligo, ranging from 8% to 83%, depending on the
region analyzed. Fish were the predominant food items.

present study, is a pelagic octopus that exhibits sexual dimorphism
in size. The female is larger; its ML can reach up to 300 mm (Nesis,
1987) and it secretes an external egg sac in the shape of a shell, which
also assists its floatability (Young, 1960). The male only reaches
15 mm in ML (Naef, 1923). The squid L. plei is a coastal species,
abundant on the southern and southeastern coasts of Brazil between
the states of Santa Catarina and Rio de Janeiro. This species has
considerable commercial importance, especially during the summer
months (Perez et al., 2005). S. tenera is a small demersal sepiolid that
inhabits muddy and sandy bottoms on the continental shelf and upper
continental slope (Haimovici & Perez, 1991).

Cephalopod beaks are structures that are very resistant to digestive
processes and consequently remain in the stomachs for longer than
some other food types. This means they may be ingested in a region
distant from the one in which they are found (Heezik & Seddon
1989). Consumption of A. nodosa by Magellanic Penguins in
southeastern Brazil appears to be greater than for other squids, such
as L. sanpaulensis in the southern region, thereby corroborating the
latitudinal variation in their diet observed by other authors.

Fonseca et al. (2001) analyzed 144 stomachs from S. magellanicus
individuals found on the coast of the state of Rio Grande do Sul
(southern Brazil) and identified five species of cephalopods, the
most abundant of which were A. nodosa and L. plei, as observed in
the present study, indicating predation in coastal waters. The authors
also found beaks from Loligo sanpaulensis Brakoniecki, 1984, Ilex
argentinus Castellanos, 1960 and Histiteutis sp. Orbigny, 1841, the
latter two of which are more oceanic species, suggesting that these
penguins remain in waters away from the coast at least during part
of their migration. Azevedo & Schifler (1991) analyzed stomach
contents of S. magellanicus specimens found on the beaches of
the state of Santa Catarina and found five species of cephalopods,
including A. nodosa and L. plei, as well as three other species: I.
argentinus, an unidentified sepiolid and L. sanpaulensis, which was
the most abundant. On the northern coast of the state of Rio de
Janeiro, Pinto et al. (2007) identified only one fish species and three
cephalopod species: A. nodosa, L. plei and L. sanpaulensis. As in
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TABLE 2
Occurrence in number of stomachs, number of individuals (N) (between parentheses: range per stomach),
estimated mantle length (ML) and estimated total weight (Wt) of the cephalopods in the stomach contents
of Spheniscus magellanicus found on the coast of Brazil.
ML (mm)
Species

Wt (g)

Ocurrence

N

Mean (SE)

Range

Mean (SE)

Range

Argonauta nodosa

16

268 (2 – 65)

21.2 (0.5)

1.9 – 46.9

2.29 (0.15)

0.03 – 15.46

Loligo plei

4

14 (1 – 11)

8.1 (0.9)

2.9 – 12.8

0.20 (0.03)

0.04 – 0.44

Loliginidae

3

3 (1 – 2)

Semirossia tenera

1

1

21.7
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