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The Magellanic Penguin Spheniscus magellanicus is widely
distributed along the southern coast of South America. On the
Atlantic coast, the species breeds from Peninsula Valdez (42°04'S,
63°21'W) to Tierra del Fuego (54°54'S, 67°23'W), Argentina
(Gandini et al. 1996). First-year penguins migrate to lower latitudes
during the austral winter, reaching Brazilian waters between 20°S
and 33°S, which represents the northern limit of the species’
distribution along the Atlantic coast (Sick 1997, Nacinovic 2005).

Information on the diet of the Magellanic Penguin has been
collected mainly during breeding, when fish are the most abundant
prey (Scolaro & Badano 1986, Frere et al. 1996, Scolaro et al.
1999). However, little information is available on the species’
diet outside of the breeding season when it seems to switch to
cephalopods (Fonseca et al. 2001). Moreover, no information is
available on diet in the species’ northern distributional limits. Here,
we report on the diet of Magellanic Penguins at the limit of their
northern migration on the Atlantic coast. We examined the stomach
contents of beach-washed penguins found along the coast of Rio de
Janeiro State, Brazil.

In September 2000, more than 100 first-year Magellanic Penguins
were beach-washed along the coast of Arraial do Cabo (23°00'S,
41°50'W), Brazil. Forty penguins in the early decomposition stage
were randomly selected, but the sex of birds was not determined.
The stomachs were preserved in 70% ethanol for later analysis.

Lower or upper cephalopod beaks (or both) recovered in the
stomachs were used to detect prey presence and to identify,
quantify and back-calculate the length and mass of the prey
species using equations from Clarke (1986) and Di Beneditto et
al. (2001). Beaks were measured using a stereomicroscope with a
reticulated micrometer eyepiece. Beaks were categorized according
to the degree of digestion, including damage to the wing and wall
(Clarke 1986). The index of relative importance [IRI (Pinkas ez al.
1971)] was used to determine the importance of these prey species.
Other remains recovered from the penguins’ stomachs such as
teleost bones, crustacean carapaces, crystalline lenses and items
accidentally ingested (e.g. plastic and paper) were also recorded and
identified whenever possible.

Most stomachs contained only hard remains, and only in two
stomachs did we find some tissue attached to beaks. Cephalopods
were the most frequent prey species (Table 1). The otoliths of

Largehead Hairtail Trichiurus lepturus, the only fish remains
found in this study, were recorded in two stomachs (Table 1). The
crustaceans (isopods and barnacles) were probably an incidental or
secondary ingestion (Table 1).

Cephalopod beaks consisted of three species: Argonauta nodosa,
Loligo plei and L. sanpaulensis (Tables 1 and 2). The smallest
cephalopod was A. nodosa, followed by L. sanpaulensis and L. plei
(Table 2). Despite its small size, A. nodosa was the most abundant
prey, with the highest IRI value (Table 2). In 35 stomachs (87.5%),
the horny structure of recovered cephalopod beaks was damaged,
with both wing and wall extensively broken. In only 12 stomachs
(12.5%) were the beaks intact.

Magellanic Penguins, like other penguin species, have opportunistic
feeding behaviour and prey upon fish, cephalopods and crustaceans,
which are also the most abundant species in their distribution (Radl
& Culik 1999). The cephalopod A. nodosa was the most important

TABLE 1
Items recorded in the stomach contents of
Magellanic Penguins Spheniscus magellanicus
from the coast of Rio de Janeiro State, Brazil

Prey Stomachs Total
Type Item withitem  peorys Mass
@] @ (@
Molluscs Argonauta nodosa 39 (97.5) 1547 4776.2
Loligo plei 30 (75) 128 57199
Loligo sanpaulensis 26 (65) 102 1841.8
Crystalline lenses of 35 (87.5) 1387 —
cephalopods
Crustaceans  Isopods 2(5 4 —
Barnacles 12.5) 2 —
Fish Trichiurus lepturus 2(5 4 —
Seagrass 13 (32.5) 52 —
Stones 3(7.5) 7 —
Plastic? 12 (35) 52 —
Fishing line 3(7.5) 13 —
Paper 10 (25) 12 —

2 Probably plastic bag remains.
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food for penguins off Rio de Janeiro State, similar to their diet on
the southern Brazilian coast (29°-33°S) (Fonseca et al. 2001).

The cephalopod A. nodosa is an epipelagic species with a worldwide
distribution in tropical and warm—temperate waters (Roper et al.
1984). The semipelagic squids of the family Loliginidae, L. plei and
L. sanpaulensis, are abundant in southern and southeastern Brazilian
coastal waters (Haimovici & Perez 1991). The distribution pattern
of the preferred prey of Magellanic Penguins seems to indicate a
migratory movement along the continental shelf. Evaluation of prey
from the stomach contents showed a uniformity in both the species
and the size of cephalopods taken by individual penguins.

Beaks of cephalopods are horny structures, which are very resistant
to mechanical and chemical digestion (Heezik & Seddon 1989).
Most of the beaks recovered from the stomach contents of the
penguins were damaged, suggesting that the cephalopods may have
been taken far from the Arraial do Cabo region. As compared with
fish remains such as otoliths, cephalopod beaks may last for many
days in seabird stomachs (Heezik & Seddon 1989). In this case,
retention of beaks in the stomach may have led to an overestimation
of cephalopods to fish in the penguin diet.

The presence of seagrass and marine debris remains (i.e. plastic
and paper) in penguin stomachs is likely to reflect incidental or
secondary ingestion. Along the coast of southern Brazil, Petry et al.
(2004) also reported plastic remains in the stomach of beach-washed
Magellanic Penguins. This solid waste (plastic and paper) is related
to environmental pollution and could be considered a conservation
concern for this species and for other seabirds.
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TABLE 2
Mantle length, mass and index of relative importance of the cephalopods recorded in the stomach contents
of Magellanic Penguins Spheniscus magellanicus from the coast of Rio de Janeiro State, Brazil

Species Mantle length Mass Index
(mm) (g) of relative
Min Max Mean=SD Min Max Mean+SD importance®
Argonauta nodosa 8.5 76.7 24.0£9.4 0.1 81.4 3.1+5.8 12216.7
Loligo plei 26.7 260.9 132.1+51.6 1.0 170.7 44.7£36.3 3975.0
Loligo sanpaulensis 19.6 152.6 54.5+£32.8 0.9 86.1 18.1£19.0 1339.0

2 (9onumber + %mass) * (%occurrence).
SD = standard deviation.
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