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Abstract 

Cephalopod remaius in 286 stomach contents of 13 species of odontocetes and four pinnipeds were 
identified and measured. TIle stomachs were collected from stranded or incidcntally caught marine 
malUmals frolU Rio de Janeiro to Pararui states (21° to 26 'S) and Rio Grande do Sui (29' to 34°S), 
between 1985 and 1998, A total of3233 upper beaks, 3521 lower beaks and remains of 55 whole animals 
were found and 25 species of 16 families of cephalopods were identified. Loliginid squids were Ule most 
frcquent cephalopod found in the diet of the dolphins Lagenodelphis hosei, Po/Uoporia blainvillei, 
Sola/ia jluviatilis. Stenella frontalis, Siena bredanensis and Tursiops truncatus and the fur seals 
Arclocephalus auslralis, A. gazzella and A. Iropicalis. Loligo sanpaulensis was mainly found in those 
specimcns collected in Rio Grande do Sui, whilst Loligo plei and Lolliguncula breVis, besides L 
sanpnulensis, were frequent in Ulose from Rio de Janeiro to Paran{1. Oegopsids squids of the families 
Chiroteuthidae, Cranchiidae, Enoploteuthidae, HistiOleuthidae, Lycotcuthidae, Octopoteuthidae, 
Onychotcuthidae and especially Ommastrephidae were found in the stomach contents of Feresa 
attenuata, Globicephala melas, Kogia breviceps. Kogia simus. Orcinus orca, Pseudorca crassidens and 
in the seals Arclacephalus Irapicalis and Mirounga leonina. Ommastrephid and loliginid squids, besides 
Ule sepiolid Semirossia tenera, were equally important in the diet of Delphinus delphis. Benthic 
octopuses were found only in Tursiops truncatus and Pontoporia hlainvillei. Pelagic octopuses. 
particularly Argonauta nodosa, were relatively frequent in the stomach contents of PonlOporia 
blainviltei. The diversity of cephalopods as prey was smaller for Ule inshore marine mammals. 
Loliginids and ommastrephids were Ule most frequent cephalopods in the diet of inshore and offshore 
marine mammals respectively. 
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Introduction 

The species composition and distribution of the coastal cephalopod fauna along 
southern and southeastern Brazil is relatively well known from commercial landings and 
bottom trawl survey data (Palacio, 1977; Haimovici and Perez, 1991 a; Haimovici e/ aI., 
1994). Far less is known on the cephalopods from the upper slope and open ocean species 
where only 10ngline fishing for large pelagic fishes occurs and no surveys targeting 
cephalopods have been performed. Many marine mammals are cephalopod predators and 
can be excellent collectors of cephalopods, although generally only beaks can be 
recovered (Clarke, 1980; Clarke, 1986a; Clarke, 1996). Therefore, the analysis of marine 
mammals stomach contents can provide substantial information on cephalopod 
distribution and biology, since many species, particularly the oceanic ones, are rarely 
caught by nets and other sampling methods. On the other hand, the knowledge of the 



distribution, life-style and habitat of cephalopod species found in the diet of marine ",' 
mammal predators can aid the understanding oftheir distribution and feeding habits. 

At least 23 species of odontocetes and seven of pinnipeds were recorded for 
southern (26°S - 34°S) and southeastern Brazil (21°S-26°S) (Pinedo el aI., 1992) The diet 
of several species was formerly studied and some of them were found feed to some degree 
on cephalopods: Ponloporia blainl'illei (pinedo, 1982); Kogia simus (pinedo, 1987), 
Physeler macrocephalus (Clarke el at., 1980) and more recently Kogia brel'iceps (Secchi 
el aI., 1994); Globicephala melas (Santos and Pinedo, 1994); Orcinus orca (Dalla Rosa, 
1995); Feresa allenuala (Zerbini and Santos, 1997) and Ponloporia blainvillei (Ott, 1994; 
Bassoi, 1997). 

There are several problems in the interpretation of the diet and the geographic 
distribution of the prey from the stomach contents of stranded animals. Beaks of 
cephalopods are known to remain retained undigested for longer periods than fish bones 
and otoliths. Clarke (l986a) suggest that cephalopods and fishes should be analysed in 
separate, to avoid misinterpretation in relation to the importance of both items in the diet. 
Other point to be considered is that stranded animals generally are unhealthy and may not 
be representative of the normal diet, but this cannot be considered a rule, as, in a 
comparative study in South Africa, no significant difference in the percentage of 
cephalopod in the diet between stranded and non-stranded Delphinus delphis, 
Lagel10rhynchlls obscllrlls and Cephalorhynchus heal'isidii was observed (Sekiguchi el 
aI., 1992). Despite the known limitations, the use of beaks from stranded animals is well 
established (Clarke, I 986a, b) and some times is the only available source of information. 

The material for this study were the cephalopods remains in the stomach contents 
of diverse marine mammals incidentally caught or stranded from Rio de Janeiro to Parana 
(Zone A: 21°S to 26 OS) and along Rio Grande do SuI (Zone B: 29 ° to 34°S) (Fig. 1) and 
sent to us by colleagues for identification (Appendix I). The scope was to assess the 
relative importance of the different cephalopods in their diet and to contribute to the 
understanding of the distribution and trophic relations of cephalopods in the region. 

Materials and methods 

The cephalopods in 286 stomach 
contents of 13 species of odontocetes 
and four of pinnipeds collected between 
1985 and 1998 were examined (Table 1). 
Cephalopod remains, consisting mainly 
of beaks, were identified (RAS) with 
help of a reference collection at the 
Depfo. Oceallograjia of the Fundar;iio 
Ulliversidade do Rio Grande. 

The sizes of preyed cephalopods 

were estimated from measurements on 
the beaks upper (URL) and lower (LRL) 
rostral length in squids and sepiolids and 
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upper (UHL) and lower (LHL) hood length in octopuses. Measures followed Clarke 
(1986b) to 0.1 mm. Most prey mantle length and masses were calculated from regressions 
relating squid rostral length and octopuses hood length with dorsal mantle length (ML, 
mm) and with total mass (TM, g) obtained from the specimens in the reference 
collections. When local data were not available, size was estimated from regressions 
presented in Clarke (I 986b). 

Table 1. Stomach contents of marine manunals collected from Zone A: Rio de Janeiro to Parana (21' to 
26 'S) and Zone B: Rio Grande do SuI (29' to 34'S) and number of families of cephalopods identified. 

Cephalopod preyed No. stomachs 
Marine mammal species Common name Families Species Zone A ZoneB 
Odontocetes 
Delphinus delphis common dolphin 4 6 2 3 
Feresa attenuata pigmy killer whale 2 4 1 
G/obicephala melas pilot long-finned whale 7 7 5 
Lagenodelphis hosei Fraser's dolphin 2 2 4 
Orci'nus orca killer whale 9 11 3 
Pseudorca crassidens false killer whale 1 2 3 
Sota/ia fluviatilis estuarine dolphin 1 4 56 
Stenella frontalis .attantic spotted dolphin 1 1 6 
Steno bredanensls rough-toothed dolphin 1 1 1 
Tursiops truncatus bottlenose dolphin 2 2 2 1 
POn/aporia blainvillei franciscan a dolphin 4 7 57 111 
Kogia breviceps pigmy sperm whale 8 9 1 2 
Kogia simu5 dwarf sperm Whale 11 14 2 
Pinnipeds 
Arctocephalus australis south american fur seal 2 2 15 
Arctacephalus gazzella antarctic fur seal 2 2 1 
Arctocephalus tropicalis subantarctic fur seal 5 7 8 
Mirounga leonina southern elephant seal 3 3 1 

Results 

A total of 3233 upper beaks 3521 lower beaks and remains of 55 whole animals 
were examined in the stomach contents of 286 marine mammals, 13 odontocete and four 
pinniped species (Fig. 2). Twenty five species of 16 families of cephalopods were 
identified (Table 2). 

Delphinus delphis 

In the two stomachs contents of stranded specimens from from Zone A, only a few 
beaks of Loligo plei and unidentified loliginids were found. In three incidentally caught 
specimens from Zone B. Loligo sal1paulel1sis, the sepiolid Semirossia /el1era and the 
ommastrephid Jllex argel1/il1us were frequent. Hyalateuthis pelagica and unidentified 
Cranchiidae also occurred (Table 3). 

Most prey were small, mean estimated mass ranged from 77 g for a few Loligo plei 
in Zone A, to 2 g for Semirrosia tel1era in Zone B. Feeding appears to have occurred in 
the outer shelf and upper slope, but small Loligo sallpaulensis could have been eaten in 
the inner shelf Sepiolidae, Loliginidae and Ommastrephidae were also found in its diet in 
Northwestern Spain (Gonzalez et aI., 1994) and South Africa (Sekiguchi et aI., 1992). 
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Marine mammal 
Habitat 
Zone 
Loliginidae 

Lolliguncula brevis 
LOligo sanpaulensls 
Lollgo plei 

Odopodidae 
Eledone gauche 
octopus tehue/chus 
Octopus vulgaris 

Argonautldae 
Argonauts nodosa 

Sepiolldae 
Semirossia tenera 
Heteroteurhis atlantis 

Alluroteuthidae 
Alluroteuthis sntarcticus 

Gonatidae 
Gonatus antarcticus 

Lycoteuthldae 
Lycoteuthls diadema 

Ommastrephidae 
Hyaloteuthis pelagica 
mex argentinus 
Omithoteuthis antillarum 
Ommastrephes bartram; 

Onychoteuthldae 
Moroteuthis ingens 
Moroteuthis robson; 

Enoploteuthidae 
AbraJia sp 
Abralia redfieldi 
Ancistrocheirus lesueuri 

Chiroteuthidae 
Chiroteuthis veranyi 

Cranchiidae 
Histloteuthidae 

Histioteuthis spp 
Octopoteuthldae 

Octopoteuthls sp 
Bolitaenidae 

Jupetella dlaphana 
Ocythoidae 

, Ocythoe tuberculata 
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Figure 2. Cephalopods in the diet of marine mammals from Rio de Janeiro to Pamml (21" to 
26"S) and Rio Gmnde do Sui (29" to 3~"S) states. Circles indiC:!le the presence of cephalopod 
in Ihe diet in black main cephalopod prey. 

Lagenotiefphis hosei 

Four stomach contents of Fraser's dolphin stranded in Zone B contained mostly 
middle sized Loligo sallpaulellsis (6 to 242 g). The beak of a single specimen of a 6 mm 
ML Argollaula lIodosa does not seem to be part of the diet (Table 3). In South Africa 
oceanic cephalopods were the main prey found in the diet of Fraser's dolphin (Sekiguchi 
et aI., 1992). According to Klinowska (199 I) Lagellodelphis hosei is a oceanic species 
and the presence of only neritic cephalopods in the diet probably indicate that feeding 
occurred on the shelf before stranding and may not represent its normal diet. 
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Table 2. Families and species of cephalopods observed in the diet of 13 
odontocele and four.pinniped species from Rio de Janeiro to Pararu'l (21 0 to 
26 OS) and Rio Grande do Sui (29 ° to 34"S). 

Odontocele Pinniped 
Families Genera, and seecies seecies seecies 
Sepiolidae Semirossia tenera 3 

Heteroteuthis atlantis 2 
Loliginidae Loligoplei 10 

Loligo sanpaulensis 6 3 
Lol/iguncula brevis 2 
Unidentified 4 

Alluroteuthidae Alluroteuthis antarcticus 1 
Chiroteuthidae Chiroteuthis verany; 4 
Cranchiidae (several species) 5 
Enoploteuthidae Abralia redfieldi 1 

Abraliasp 1 
Ancfstrocheirus lesueuri 2 
other species 1 

Gonatidae Gonatus antarcticus 1 
Histioteuthidae Histioteuthis spp 4 1 
Lycoteuthidae Lycoteuthis diadema 4 1 
Octopoteuthidae Octopoteuthis sp 5 
Onychoteuthidae Moroteuthis Ingens 1 

Moroteuthis robson; 3 1 
Ommastrephidae lIIex argentinus 5 2 

Hyaloteuthis pelagica 1 
Ommastrephes bartrami 3 1 
Ornithoteuthis antillarum 4 
Unidentified 8 1 

Octopodidae Eledone gaucha 1 
Octopus tehuelchus 1 
Octopus vulgaris 1 

Ar\lonautidae Argonauta nodosa 2 2 
Bolitaenidae Japetetta diaphana 1 
Oc~hoidae Ocy/hoe tuberculata 1 1 

Stenella frontalis, Steno bredanensis and Tursiops truncatus 

In Zone A, all three species preyed mostly on small and middle sized Loligo plei 
(40 to 13 8 g) (Table 3). Tursiops /nmca/us also fed on a wide range of sizes of Octopus 
vulgaris (ISS to 1210g). A single stomach of bottlenose dolphin examined from Zone 
B had two specimens of Loligo plei (65 and 72 g) (Table 4). Loliginidae and 
Octopodidae were also common in the diet of the bottlenose dolphin in other regions 
(Mercer, 1973; Sekiguchi e/ al., 1992; Gonzalez et at., 1994). 

Feresa attenuata 

A single pigmy killer whale stranded in Zone A was found to have eaten two 
Loligo plei (42 to 61 g), two fIlex argelltiJ1us (130 to 360 g) and one Omithotel/this 
antil/arum (32 g) (Table 4). 

G/obicephaht me/as 

Stomachs of the long-finned pilot whale stranded in Zone B were found to contain 
remains of continental slope and oceanic cephalopods (Table 4). Seventy percent of the 
identified specimens where neutrally buoyant Hisliolellthis spp (53 to 287 g), Chiroleuthis 
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'veranyi, Cranchiidae, Oe/opo/ell/hissp, (124 to 241 g) and Allcis/rocheirus lesueuri and 
the rest were Ommastrephidae, mainly middle sized to large Jllex argen/illlls (67 to 693 g) 
and Lyco/ell/his diadema (50 to 284 g). 

Table 3. Numbers, .lk'UlUe lengUland total masses of cephalopods preyed by Delphinus delphis, 
Lagenode/pl7is hosei~ Stenella frontalis, Steno bredanensis and Turs/ops truncatus sampled fTom Zone 
A: 21° to 26°S. and Zone B: 29° to 34°S (n= number of stomachs examined, S= number of stomachs 
with the cephalopod species and N= total nwnber of individuals of each cephalopod species found). 

Mantle length (mm) Total mass (g) 
Cephalopod species S N mean range mean range 

Delphinus delphis Loligo plei 2 2 180 177 183 77 74 80 
(Zone A) Loliginidae unidentified 2 2 
n=2 Oegopsida 1 2 
Delphinus delphis Semirossia lenera 2 69 17 10 22 2 0.4 5 
(Zone B) Loligo sanpaulensis 3 58 50 28 83 8 2 22 
n=3 Cranchiidae unidentified 1 5 

Hyaloteuthis pelagica 1 1 
lIIex argentinus 2 20 59 21 276 25 1 392 

Lagenodelphis hosei Loligo sanpaulensis 3 19 129 51 219 75 6 242 
(Zone B) n=4 Argonauta nodosa 1 1 6 6 6 0.1 0.1 0.1 
Stenella frontalis Lo/igo plei 6 121 89 21 220 19 1 119 
(Zone A) n=6 
Steno bredanensis Loligo plei 1 38 215 153 278 119 54 202 
(Zone A) n=l 
Tursiops truncatus Loligo plei 2 10 203 135 234 104 40 138 
(Zone A) n=2 Octopus vulgaris 1 5 110 77 147 576 155 1210 
Tursiops truneatus Loligo plei 1 2 171 166 175 68 65 72 
(Zone B) n=l 

The long-finned pilot whale is considered to feed heavily on squid. In the Northern 
Atlantic, G. melas was found to feed on oceanic squids of the families Ommastrephidae, 
Cranchiidae, Chiroteuthidae, Histioteuthidae (Sergeant, 1962; Desportes and Mouritsen, 
1993). In other regions as south Argentina (Clarke and Goodall, 1994), Tasmania (Gales 
e/ 01., 1992) and South Africa(Sekiguchi et 01., 1992) neritic cephalopods were also found 
to be important in the diet of the long-finned pilot whale. 

Orcin us orca and Pseul/orca crassidens 

The cephalopods found in the stomachs of three killer whales Orcilllls orca 
stranded in Zone B included the same families found in the diet of Globicephala melas, 
but also coastal loliginids (10 to 158 g), the pelagic octopus Oeythoe tuberelilata and the 
antarctic squid GOllalus alllarcliclIs (143 to 203 g). This last probably eaten in cold 
subantarctic waters beyond the study area (Table 4) Neutral buoyant species amounted 
53% of the identified specimens and other squids 46%. The squids were small to middle 
sized and the possibility that, at least the loliginids, could have been eaten by some killer 
whale's prey cannot be discarded. 

In the stomach contents of the three Pseudorca crassidens stranded in Zone B, the 
identified squids were middle sized Ommaslrephes bar/rami of 206 to 1038 g (Table 4). 
Ommastrephidae were also found in the stomach contents of false killer whales from 
South Africa (Sekiguchi el 01., 1992). 
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Table 4. Numbers, mantle lengul and total masses of cephalopods preyed by Feresa attenuata, 
Globicephala lIIelas, Orcinus orca and Pseudorca crassidel1s sampled from Zone A: 21" to 26"S, and 
Zone B: 29" to 34°S (n= number of stomachs examined, S= munber of stomachs with tile cephalopod 
species and N= total number of individuals of each cephalopod species found). 

Feresa attenuata 
(Zone A) 

n=1 

Cephalopod species 

Lo/igo pie! 
Illex argentinus 
Omithoteuthis antillarum 

Mantie length (mm) Total mass (9) 

S N mean range mean range 
1 2 149 136 162 51 41 61 

1 2 227 187 267 245 130 360 
1 1 131 131 131 32 32 32 

Ommastrephidae unidentified 1 1 
G/ob!eephala melas 
(Zone B) 
n=5 

Orcinus orca 
(Zone B) 
n=3 

Chiroteuthis veranyi 
Cranchiidae unidentified 
Ancistrocheirus lesueuri 
Histioteuthis spp 
Lyeoteuthis dladema 
Oetepoteuthis sp 
//lex argentinus 
Ommastrephidae unidentified 
Oegopsida unidentified 
Lo/ige plei 
Lo/igo sanpaulensis 
Cranchiidae unidentified 
Gonatus antarcticus 
Histioteuthis spp 
L yeoteuthis dladema 
Oetopoteuthis sp 
Moroteuthis robsoni 
Ommastrephes bartram; 
Omithoteuthis antillarum 

2 7 
1 10 
2 3 
3 98 56 48 115 71 53 287 
2 45 110 93 141 106 50 284 
1 6 144 130 173 161 124 241 
3 6 221 150 332 246 67 693 
1 1 
3 11 
1 2 143 
1 10 126 
1 1 

124 
58 

162 
185 

47 
72 

34 
10 

61 
158 

1 6 201 188 214 173 143 203 
2 7 96 69 137 210 101 412 
1 1 110 110 110 76 76 76 
1 4 165 156 190 218 189 300 
1 3 
1 1 287 287 287 687 687 687 
1 1 44 44 44 3 3 3 

Oegopsida unidentified 1 44 
Oeythoe tuberculata 2 3 

Pseudorca crassidens Ommastrephes bartram; 
(Zone B) Oegopsida unidentified 
n=3 Cephalopoda unidentified 

Ponto poria blaim,illei and Sotalia flul'iatilis 

3 5 282 191 
1 1 
1 1 

329 709 206 1038 

Most of Pon/oporia blainvillei examined were incidentally caught and were found 
to eat only neritic cephalopods. In the Zone A it preyed on all three loliginids of that 
region, Loligo sanpalilensis (I to 154 g), that was the most frequent, Loligo plei (8 to 
183 g) and Lolligul/clila brevis (I to 77 g). In the Zone B, from the estimated 2775 preyed 
cephalopods, 2686 were Loligo sanpalliellsis measuring from 22 to 220 mm and 1 to 
197 g followed by the pelagic Argollall/a nodosa, Loligo plei and a few benthic sepiolids 
and octopuses (Table 5). 

Loligo sanpaulensis is an important prey for the franciscana dolphin in all its 
distribution range, with high frequency of occurrence in its diet as formerly observed by 
Pinedo (1982), Ott (1994) and Bassoi (1997) for Rio Grande do SuI, Brownell (1975, 
1989) from Uruguay and Perez el al. (1996) from Argentina. 

Most Sotaliaflllviatilis were also incidentally caught and occurred only in the Zone 
A. The cephalopods eaten by the estuarine dolphin were Loligo sanpaulensis (0.3 to 150 

7 



g), LolligllnclIla brevis (1 to 17 g) and Loligo plei (3 to 183 g) (Table 5) of similar SIzes''"· 
than those eaten by Pollio poria blainvillei in the same zone (Fig. 3). 

Table 5. Numbers. mantle length and Iotal masses of cephalopods preyed by Pon/oporia blain!'illei and '.' 
Solaliajluvialilis siUnpled from Zone A: 21°to 26°S. and Zone B: 29° to 34°S (n= number of stomachs 
examined, S= number of stomachs \ViUI UlC cephalopod species and N= total number of individuals of 
each cephalopod specics found). 

Mantle length (mm) Total mass (g) 
Cephalopod species S N mean range mean range' 

Pontoporia blainvillei Loligo plei 26 155 166 66 266 69 8 183 
(Zone A) Loligo sanpaulensis 41 593 51 20 219 8 1 154 
n=57 Lolliguncula brevis 21 134 49 24 84 11 1 77 
Pontoporia blainvillei Semirossia tenera 2 2 38 32 45 4 2 5 
(Zone B) Loligoplei 17 27 154 68 211 58 9 109 
n=111 Loligo sanpaulensis 105 2686 103 22 220 45 1 197 

Loliginidae unidentified 1 1 
Eledone gaucha 1 1 21 21 21 1 1 1 
Octopus tehuelchus 2 3 27 24 29 5 3 6 
Argonauta nodosa 14 55 24 5 44 6 0.02 57 

Sotalia f/uviatilis Loligo plei 28 137 152 41 266 61 3 183 
(Zone A) Loligo sanpaulensis 24 260 45 14 195 6 0,3 150 
n=56 Lolliguncula brevis 28 199 41 25 60 5 1 17 

Loliginidae unidentified 11 14 

The sizes of L sal/palllensis from both PO/l/opofia and So/alia in the Zone A 
were smaller than those eaten by PO/1/oporia in the Zone B, while Loligo plei from both 
zones were small to middle sized, with mean MLaround 150 mm (Fig. 3). 
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Figure 3. Mantle Icnh~h distribution of Loligo sanpau/ensis. Loligo plei and Lolliguncula brel'is 
from Ule diet of POl1loporia blail1\.'illei and Solaliq jiul'ialilis from Zone A: 21° to 26'S. and 
Zone B: 29' 1034'S. IF Illunber of squids. 
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Kogia brel,iceps and K. simus 

K breviceps stranded in both zones and K simus in Zone A were found to feed 
on continental slope and oceanic cephalopods (Table 6). Neutrally buoyant squids as 
Hislioteulhis spp, Chiroteuthis veranyi. Octopo/ell/his sp and Cranchiidae amounted to 
65% of the specImens. Muscular families as Ommastrephidae, Lycoteuthidae and 
Onychoteuthidae represented 31 %. No remarkable differences 10 the families of 
cephalopods preyed between species and zones were observed and the cephalopods 
preyed were small to middle sized (1 to 413 g). 

Cephalopods are found to be a major part of the diet of Kogia species (Caldwell 
and Caldwell, 1989). As also observed in our study, oceanic families as Chiroteuthidae, 
Histioteuthidae, Ommastrephidae, Onychoteuthidae, Lycoteuthidae and Octojloteuthidae 
were found in the diet of Kogia breviceps and Ksimll.l' from South Africa (Ross, 1979; 
Sekiguchi e/ aI., 1992). 

Table 6. Numbers, mantle length and total IllilSseS of cephalopods preyed by Kogia simus and Kogia 
brel'iceps sampled from Zone A: 21° to 26°S. and Zone B: 29' to 34'S (n= number of stomachs 
examined. S= number of stomachs with the cephalopod species and N= total number of individuals of 
each cephalopod species found). 

Kogia simus 
(Zone A) 

C<1phalopod species 
Semirossia tenera 

Heteroteuth;s atlantis 

Chiroteuthis veranyi 
Cranchiidae unidentified 
Abralia redfieldi 
Enoploteuthidae unidentified 
Histioteuthis spp 
Lycoteuthis diadema 
Octopoteuthis sp 
Moroteuthis ingens 
Moroteuthis robsoni 
//lex argent,nus 
Omithoteuthis antillarum 
Oegopsida unidentified 
Japetella diaphana 
Octopod a unidentified 

Kogia breviceps Chiroteuthis veranyi 
(Zone A) Octopoteuthis sp 
n=1 
Kogia breviceps 
(Zone B) 
n=2 

Oegopsida unidentified 
Heteroteuthis atlantis 
Chiroteuthis veranyi 
Abralia sp 
Histioteuthis spp 
Lycoteuthis diadema 
Octopoteuthis sp 
Moroteuthis robson; 
JIIex argentinus 
Omithoteuthis antillarum 

Mantle length (mm) Total mass (9) 

S N mean range mean range 
1 2 20 18 23 4 3 6 
1 3 
1 1 119 119 119 43 43 43 
2 24 
123292236214 
1 8 
2 94 
1 7 

1 1 
1 1 
1 3 

60 
94 
147 

1 1 224 
1 24 57 
2 11 
1 1 
1 1 
1 1 
1 1 
1 1 
1 5 
1 1 
1 5 
2 16 
2 17 

104 
36 
71 
89 

26 
81 
147 

134 
109 
147 

224 224 
30 96 

104 
30 
57 
75 

104 
43 
93 
122 

94 19 390 
57 28 96 

166 166 166 

215 215 215 
6 

29 
3 

113 
40 

1 

29 
2 

72 
21 

16 

29 
4 

184 
109 

1 4 162 145 197 213 161 326 
1 2 
2 25 217 
1 2 81 

146 281 212 64 413 
69 93 11 7 14 

Oegopsida unidentified 2 2 
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Pinnipeds 

All stomach contents of the three species of fur seals and the elephant seal were 
from Zone B (Table 7). Arctacephalus australis was found to eat Laliga SClnpaulensis (5 
to 157 g) and very small Arganau/a nodosa (0.2 to I g). The only Arctacephalus gazzella 
sampled, besides Loligo sanpaulensis (46 g), ate Allurateuthis antarcticus. 
Arctocephallls tropicalis fed on Loliga sanpalliensis (9 to 65 g), small to large 
Ommas/rephes bartrami (21 to 1135 g), large Iller argentinus (483 to 836 g), large 
Argollauta nadosa of71 to 439 g and Ocy/hoe tuberculata. 

Young fur seals Arc/acephalus australis, from breeding grounds off Uruguay, and 
vagrant adult males of A. gazzella and A. tropicalis from the Antarctic Convergence reach 
southern Brazil in winter (pinedo et a/., 1992). Allurotellthis antarcticlls found in our 
samples, were probably eaten before the arrival to southern Brazil. All three species, fed to 
some degree on Loligo sanpalllensis, particularly large ones, only common in the inner 
shelf. It is probable that these neritic squids were eaten shortly before stranding. In the 
diet of Arctacephalus /rapicalis from Antarctica, slope and oceanic cephalopods were also 
found (Bester and Laycock, 1985). 

The stomach contents of a single Mirollllga leonilla had two large Illex argentilllls 
(331, 351 g), one Lyco/ellthis diadema (25 g) and one Histiafeuthis sp (32 g) (Table 7). 
Cephalopods are frequent prey of the southern elephant seal (Klages, 1996). In Antarctic 
waters various squids and benthic octopods are frequent in its diet (Rodhouse el at., 1992). 

The examined stomach content was of a vagrant sea elephant, well out of the usual 
distribution range of the species (Pinedo et aI., 1992) and probably is not representative of 
the diet ofthe species. 

Table 7. Nwnbcrs. manUe length and total masses of cephalopods preyed by Arctocephaills australis, 
Arc/acephalus gazzel/a. ArcfOcephalus tropicalis and i.Hirounga leonina sampled from Zone A: 21° to 
26"S, and Zone B: 29° 10 34°S (n;= number of stomachs examined, S= number of stomachs wiUI the 
ccphalopod species and N= tolal munber of individuals of each cephalopod species found). 

Mantle length (mm) Total mass (g) 
Cephalopod species S N mean ran9;e mean range 

Arctocephalus australis Loligo sanpaulensis 15 37 98 45 185 39 5 157 
(Zone B) n=15 Argonauta nodosa 1 3 15 10 18 1 0.2 1 
Arctocephalus gazzella Loligo sanpaulensis 1 1 111 111 111 46 46 46 
(Zone B) n=1 Alluroteuthis antarcticus 1 5 
Arctocephalus tropicaJis Loligo sanpaulensis 3 14 93 58 135 31 9 65 
(Zone B) Moroteuthis robsoni 1 1 
n=8 lIIex argentinus 1 6 332 297 359 677 483 836 

Ommastrephes bartrami 2 23 221 93 343 425 21 1135 
Ommastrephidae unidentified 3 10 
Oegopsida unidentified 1 2 
Argonauta nOcJosa 2 2 103 76 131 255 71 439 
Ocythoe tuberculat. 1 1 

Mirounga leonina Histioteuthis sp 1 1 53 53 53 63 63 63 
(Zone B) Lycoteuthis diadema 1 1 78 78 78 25 25 25 
n~1 -----.----- //lex argentinus 1 2 263 260 265 341 331 351 
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Discussion 

Because coastal marine mammals were better represented in our samples, 
Loliginidae was the most frequently preyed family and Loligo sallpaulensis was the most 
frequent prey found in both regions. Lolliguncula brevis is a tropical estuarine and coastal 
species and its presence to the south of Santa Marta Grande Cape (29°S) was not 
confirmed in several surveys (Haimovici and Andriguetto, 1986; Haimovici and Perez, 
1991 a) and Museum collection revisions (Haimovici et aI., 1989; Perez and Haimovici, 
1991). It was only preyed upon by pOIl/oporia blaillvillei and SOlaliajlllviatilis in coastal 
or estuarine waters in Zone A. Its absence in the stomach contents of franciscana dolphins 
from Rio Grande do Sui supports the assumption that the distribution limit of this species 
to the south is around 29°S. 

Loligo sanpaulensis occurs in the shelf in the Subtropical Convergence Zone 
from 200 to 42°S (Roper et aI., 1984; Haimovici and Perez, 1991a) and is the most 
common coastal squid in southern Brazil (Haimovici and Andriguetto, 1986) where 
larger specimens occur only in the inner shelf and the small specimens can be found in the 
cold season up to the shelf break (Andriguetto and Haimovici, 1991; Haimovici and 
Perez, 1991b). Most of the coastal marine mammals, and some of the offshore species 
prior to stranding, fed on this squid. Its maximum sizes in the stomach contents from 
Zone A were smaller than those from Zone B (Fig. 3). This is consistent with 
observations from bottom trawl surveys in both zones (Juanico, 1979; Haimovici and 
Andriguetto, 1986; Andriguetto and Haimovici, 1991; Costa and Fernandez, 1993). 

Loligo plei is a warm water species that is more abundant to the north of Santa 
Catarina (Costa and Haimovici, 1990; Perez el al., 1997). Along Rio Grande do Sui it is 
only occasionally caught in the inner shelf but is frequent in the warm season in the outer 
shelf and upper slope (Haimovici and Andriguetto, 1986; Haimovici and Perez, 1991b) 
For this reason its presence in the stomach contents of offshore species as j;eresa 
attenuata and Orcil1us orca can be considered to be part of their normal diet in the region. 

Benthic shelf octopuses and sepiolids were preyed in small numbers. This 
probably reflects the relative scarcity of benthic cephalopods in coastal waters of the 
region (Haimovici and Perez, 1991a). Few pelagic octopuses were also recorded and 
were unimportant in the diet of both coastal and oceanic marine mammals, found only in 
the diet of POl/loporia blaillvillei, Orcil1us orca and Arc/ocephalus tropicalis . 

Ommastrephids were the most frequent offshore cephalopod prey: small and 
middle sized lIIex argentillus and Omithoteuthis antillarum in both zones and middle 
sized Ommaslrephes bar/rami in the Zone B. The presence of fIlex argentinlls. as 
expected, was more frequent in the stomach contents collected in the Zone B, in the cold 
season, when reproductive concentrations of this squid are found along the slope of 
southern Brazil (Santos and Haimovici, 1997). The families Histioteuthidae, 
Ommastrephidae, Cranchiidae, Onychoteuthidae, Lycoteuthidae and Chiroteuthidae were 
mostly preyed by offshore marine mammals as Kogia breviceps, K. simlls, Globicephala 
melas, Orcinlls orca and Pseudorca crassidells. No differences associated with latitudes 
that recalled our attention in the cephalopod family composition were observed between 
offshore marine mammals. 
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Cephalopod sizes varied from small to middle sized, the smaller was a Argonallta 
110doso (0.02 g) eaten by Pontoporio blail1villei and the largest was a Octopus vulgaris 

(1210 g) eaten by a 711l'siops trllncalllS. The mean weight of the different families of 
preyed cephalopods were plotted against the total length of their odontocete predators 
(Fig. 4). Odontocetes ofless than 3 m long ingested cephalopods varying from 2 to 134 g, 
while odontocetes between 3 and 6 m long, fed on cephalopods of 309 g of mean TM. 
Differences were more evident for ommastrephids, that had mean masses of 56 to 62 g 
for .odontocetes smaller than 3 m and 190 to 309 g in the larger specimens. Small sized 
squid are commonly observed in the diet of odontocetes, varying according to the types 
of cephalopods and regions in which they were eaten (Clarke, 1996). 
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Figure ~. Mean total masses of the cephalopods of dilTcrcllt families 
preved by odontocete species of diffcrenL total length. 

Coastal marine mammals were frequently incidentally killed by fisherman in their 
gill nets (pinedo, 1994), for this reason their stomach contents reflect better their 
"normal diet" than those of stranded offshore species. Despite our ignorance of the type 
of death and the low number of stomach contents per species and zone, some patterns 
were observed. The diversity of cephalopods as prey was small for shelf marine mammals 
and increased in upper slope and oceanic species (Fig. 2). As reported by Clarke (I 996) 
for other regions, in southern Brazil loliginids were the most important cephalopods in 
the diet of inshore marine mammals and ommastrephids in diet of the offshore marine 
mammals. Globally, marine mammals do not seem to be important predators of 
cephalopods along southern Brazil compared with the far more abundant large pelagic 
tunas .and related species fished in the region (Santos, 1992; Santos and Haimovici, in 
preparation ). 

References 
Andriglletlo. 1.M. and HaimovicL M. 1991. Abundance and distribution of Loligo sanpaulensis 

Brakolliecki. 1984 (Cephalopoda: Loligillidae) in southern BraziL Sci. Mar .. 55 (4): 611-618. 

Bassoi. M-. 1997. A Falia9iio da (hera alimenfar de 10l1inhos, P017toporia hlainvillei (Gervais e D'Orbigl~V, 
18-1-1), capturadas acidentall1lenle no pesca costeira de en~alhe, no sui doRia Grande do SuI. 
Disserta,ao de Monografia Funda,iio Universidade do Rio Grande. Rio Grande. RS. 68pp. 

Bester. M.N. and Laycock. P.A. 1985. Cephalopod prey of the Sub-Antarctic fur seal. ArclOcephalus 
Iropica/is, m Gough Island. In: Siegfried. W.R .. Condy. P.R. Laws: RM. (eds.) Amarclic 
I1lflri(!I1ts cycle andfood webs Springer. Berlin: 551·55-1-. 

12 



_. 

Brownell, R.L., Jr. 1975. Feeding ecology. of lhe franciscana dolphin, Pontoporia blainvillei, in 
uruguayan walers. J. Fish. Res. Baard Can., 32: 1073"1078. 

Brownell, R.L. 1989. Franciscana. Pontoporia blainvillei (Gervais and d'Orbugny, 1844). In: Ridgway, 
S.H. & Harrison, R (eds.) Handbook a/marine 111011111101.1'. Volllllle 4. River dolphins and the 
larger toothed whales Academic Press, London: 45-67. 

Caldwell, D.K. and CaldwelL M.C. 1989. Pygmy spenn whale Kogia brevicep.\' (de Blainville, 1838): 
DW'lrf sperm whale Kogia simu,. Owen, 1866. In: Ridgway, S.H. & Harrison, R. (eds.) 
Handbook ofn-wrine mammals. Volume 4. River dolphins and the larger toothed whales 
Academic Press, London: 235-260. 

Clarke, M R 1980. Squids and whales. NERC Newsjournal, II. (9): 4-6. 

Clarke, M.R. 1986a, Cephalopods inlhe diel ofodontocetes. In: Bryden, M.M., & Harrison, R (eds.). 
Research in dolphins. Claredon Press, Oxford: 281-321 pp. 

Clarke, M.R 1986b. A hand book/or the identification 0/ cephalopod beaks. Claredon Press Oxford. 273 

Clarke, M.R 1996. Cephalopods as prey. III. Cetaceans. In: Clarke, M.R (ed.) The role a/cephalopods 
in the world's oceans Phil. Trans. R. Soc. Land. B,351: 1053-1065. 

Clarke, MR. and Goodall, N. 1994. Cephalopods in the diets of three odontocete cetacean species 
slrandedat Tierra del Fuego. Globicephala melaena (Traill, 1809), Hyperodon pianijrons 
Flower, 1882 and Cephalorhynchus commersoni! (Lacepede, 1804). Antarctic Science, 6 (2): 
149-154. 

Clarke, M.R, MacLeod, N., Castello, H.P. and Pinedo, M.e. 1980. Cephalopod remains from the 
stOllk1ch of a spenn whale stranded at Rio Grande do SuI in Brazil. Mar. Bioi., 59 : 235-239. 

Costa, P.A.S. and Haimovici, M. 1990. A pesca de polvos e lulas no litoral do Rio de Janeiro. Cien. 
Cu/t .. 42 (12): 112~-1l30. 

Cosla, P.A.A. and Fernandez, F.e. 1993. Reproductive cycle of Loligo sanpaulensis (Cephalopoda: 
Lolignid.1e) in Ole cabo frio region, Brazil. Mar. Ecol. Progr. Ser., 101: 91-97. 

Dalla Rosa. L. 1995. interar;i'jes com a pesca de e3pinhe/ e ;n!or11Ja90es sabre a tlieta alimentar de orca, 
Orciliw.i orca Linnaeus, J 758 (Cetacea. Delphinidae), no suI e slideste do Brasil. Disserta9ao de 
Monografia Fund.1l'ilo Universidade do Rio Grande, Rio Grande, RS, 39pp. 

Desportes, G. and Mouritsen, R. 1993. Preliminary results on the diet of Long-finned pilol whales off 
Faroe Islands. In: Donovan. G.P., Lockyer, C.H. & Marlin, A.R. (eds) Biologyo/Northern 
Hemisphere Pilot Whales. Rep. Int. Whaling Comm. Spec. Iss. 14: 305-324. 

Gales, R, Pemberton, D. and Clarke. M.R 1992. Stomach contents of long-finned pilot whale 
(Globieephala melas) and bottlenose dolphins (Tursiops truncatus) in Tasmania. AIar. Mamm. 
Sci. 8: 405-413 

Gonzalez, A., Lopez. A., Guerra, A. and Barreiro. A. 1994. Diets of marine I=mals stranded on the 
northwestern Spanish Atlantic coast wiOI special reference to Cephalopoda. Fish. Res., 21: 179-
191. 

Haimovici, M. ,md Andriguetto, l M 1986. Cefalopodes cosleiros capturados na pesca de arrasto do 
litoral suI do Brasil. Arq. BioI. Tecnol .. 29 (3): 473-495. 

Haimovici, M. and Perez, lA.A. 1991a. Coastal cephalopod fauna of southern Brazil. Bull. Mar. Sci., 49 
(1-2): 221-230. 

Haimovici. M. and Perez. lA.A. 1991b. Abundiincia e distribuil'ao de cefalopodes em cruzeiros de 
prospecl'ilo pesqueira demersal na plaraforma externa e talude continenlal do suI do Brasil. 
At/antico, 13 (I): 189-200. 

Haimovici. M .. Perez, lA.A. and Costa. P.A.S. 1989. A review of cephalopods occurring in the walers of 
Rio de Janeiro state, Brazil with first record offour species. Rei'. Bras. Bioi .. 49 (2): 503-510. 

Haimovici. M .. Perez. lA.A. and Santos, RA. 1994. Class Cephalopoda Cuviec.1797. In: E.C.Rios. 
Seashells of Brazil2a. Ed .. Editora da FURG. Rio Grande. RS.: 311-320 + plates. 

Jlk1nico. M. 1979. COnlrib!lit;fio GO eSludo dn bio/agio dos ce[a/6podes Loliginidae doAI/antieo SuI 
Ocidenral entre Rio de Janeiro e Afar del Plata. Doctoral Thesis Instituto Oceanognifico 
Univcrsidade de Sao Paulo, Silo Paulo. SP. 102pp 

Klages. N.T. W. 1996. Cephalopods as prey. II. Se.1Is. In: Clarke, MR The role 0/ cephalopods in the 
world's oceans. Phil. Trans. R. Soc. Lond. B. 351: 1045-1052 

\3 



Klinowska, M, 1991. Dolphins, porpoises and whales ofihe world The IUCN red data book. lUCK 
Cambridge. 429 pp 

Mercer, M.C. 1973. ObseIvations on distribution and intraspecific variation in pigmentation patterns of· 
odontocete cetacea in the western North Atlantic. 1. Fish. Res. Board Can. 32:. 

Ott, P,H. 1994. Estudo da ecologia alimentar de Pontoporia blainvitlei (Gervais e D'Orbigny, 1844) 
(Cetacea, Pontoporiidae) no litoral norte do Rio Grande do Sui, sui do Brasil. Disserta,ao de 
Monografia Universidade Federal do Rio Grande do SuL Porto Alegre, 69pp 

Palacio, F.J. 1977. A study of coastal cephalopod, from Brazil with reference to brazilian zoogeography. 
PhD Thesis University of Miami, Miami, 311 pp 

Percz, J.AA and Haimovici, M. 1991. Cephalopod Collection of the Museu de Zoologia of 
Universidade de Sao Paulo, Sao Paulo, BraziL Papeis Avulsos do Museu deZoologia da 
Universidade de Sao Paulo, 37 (16): 251-258. 

Perez, lAA., Schellini, C.A.F., Burallo, 1.R. !llldMachado, M.l 1997. A pesca de lulas (Mollusca: 
Cephalopoda) na lilm do Arvoredo (SC): caracteristicas e rela,6es ecol6gicas, Verao de 1996. 
Notas Tecnicas da FACIAL4R, 1: 9-21. 

Perez, J.E" Gingarelli, M" Beilis, A andCorcuera, J. 1996. Alhnentaci6n del delfin francisc!U1a en el sur 
de la provincia de Buenos Aires, Argentina. Anales VII Reunion de Traba}o de Especialistas en 
Mamiforos Acuaticos de America del Sur, Vufia del Mar, Chile, 91. 

Pinedo. M.e. 1982. Analise dos contelidos estoll/acais de Pontoporia blaiJ1villei (Gervais e dOrbigny, 
18·U) e Tursiops gephyreus (Lahitle, 1908) (cetacea, Platanistidae e Delphinidae) na zona 
estuarial e coste ira de Rio Grande, RS, Brasil. MSc Thesis Funda,ao Universidade dio Rio 
Grande, Rio Grande, 95pp. 

Pinedo, M.e. 1987. First record of a dwarf sperm whale from souUl\vest Aliantic, with reference to 
osteology. food habits and reproduction. Sci. Rep. Whales Res. Inst., 38: 171-186. 

Pinedo. M.C. 1994. Review of small cetacean fishery interacliond in southcm Brazil with special 
reference to the franciscana. Rep. Int. Whaling ConI/II. Spec. Iss. 15: 251-264. 

Pinedo.'M.C.. Rosas. F. and MannontcL M. 1992. Cetaceas e pinipedes do Brasil. Uma revisdo das 
registros e guia para identifica9ao das especies. UNEPIFUA Imprensa Univer. Manaus. 2 I 3 pp 

Rodhouse. P.G .. Arnbom. T.R"Fedak. M.A. Yeatman, 1. and Murray. W.A. 1992. Ceplmlopod prcyof 
the southern elephant seaL Mirollnga leonina L. Can. J. Zool., 70: 1007-1015. 

Roper. C.F.E., Sweeney. M.J. and Nauen, C.E. 1984. FAO species catalogue. YoU. Cephalopods of the 
World. An annotated and lilustrated Catalogue of Species of Interest to Fisheries. F.~ 0 Fisheries 
Synopsis. 125 (3): 273. 

Ross. G.lB. 1979. Records of pigmy and dwarf sperm wIlales. genus Kogia, from southern Africa, with 
biological notes and some comparisons. Ann. Cape Province ,IJus. (Nat. Hist,), II: 259-327. 

Santos. R.A. 1992. Rela90es [r".ficas do calamar argentino !ltex argentinus (Castellanos, 1960) 
(Teuthoidea: Ommastrephidae) no Sill do Brasil. MSc Thesis Funda,ao Universidade do Rio 
Grande. Rio G"lllde, 85pp. 

Santos. R.A. and Pinedo. M.e. 1994. Cefal6podes na dieta de golfinhos pilato de nadadeira longa, 
Globicephala melas, no litoral do Rio Grande do SuL Resumos da 6a Reuniao de Trabalhos de 
Especialisfas em .'t.famijeros Aquat;eDs da America do SuI, Florianopo!is, Brazil,94. 

SanlOs. R.A and Haimovici. M, 1997. Reproductive biology ofwinler-spring spawners of ]/lex 
argentinus (Cephalopoda· Onunastrephidae) offsouthem BraziL Scient. kfar .. 61 (I): 53-64. 

Secchi. E.R.. Crunpolin, N.B. ,U1d Moller. L. 1994. Notas sabre a encalhe de dais cachalotes pigmeus 
Kogia breviceps na costa sui do Rio Grande do Sui - BrasiL In: Oporto, l.A Anales dda H' 
reunion de trabajo de especialistas en mamijeros, aCl/Gticas,de America del sur 12-15 Nol'. 
1990. Chile: 244-262. 

Sekiguchi. K .. Klages. N.T. W. and Best. P.B. 1992. Comparative analysis of U,e diets of smaller 
odontocete cetaceans along the coast of the southern Africa. S. Afr. 1. mar. Sci., 12: g43-861. 

Sergeant. D.E. 1962. The biology .ofthe pilot or pothead whale Globicephala melaena (Traill) in 
Newfoundland waters. Bull. Fish. Res. Board Can., 132: 1-84. 

Zerbini. AN. and Santos. M.e.O. 1997. First record of the pigmy killer whale Feresa allenuata (Gray. 
1874) for the Brazilian coas!. Aquat . . 1/0111111., 23,2: 105-109. 

14 



-, 

Appendix I. Source of stomach contents, of marine manunal predators exmnined for predation on 
cephalopod species. (n= number of slomachs examined). 

Marine mammal n Years Source City 
Delphinus de/phis 3 94-96 Eduardo Secchi, Museu Oceanognifico Prof. Eliezer Rios Rio Grande-RS 
Delphinus de/phis 1 96 Marcos O. S. Santos, Universidade de Sao Paulo Sao Paulo-SP 
De/phinus de/phis 97 Fernando Rosas, Universidade Federal do Parana Curitiba-PR 
Feresa attenuata 94 Alexandre Zerbini, Universidade de Sao Paulo Sao Paulo-SP 
Globicephala me/as 2 90-97 Eduardo Secchi, Museu Oceanografico Prof. Eliezer Rios Rio Grande-RS 
G/obicephala me/as 3 85-93 Maria Cristina Pinedo, Funda~ao Universidade do Rio Grande Rio Grande-RS 
Lagenodelphis hosei 2 97 Andre Barreto, Funda980 Universidade do Rio Grande Rio Grande-RS 
Lagenodelphis hosei 2 97 Ignacio Moreno, Grupo de Estudos de Mam[feros Marinhos Porto Alegre-RS 
Orcinus orca 3 94-98 Luciano Dalla Rosa, Museu Oceanografico Prof. Eliezer Rios Rio Grande-RS 
Orcinus orca 1 94 Maria Cristina Pinedo, Funda980 Universidade do Rio Grande Rio Grande-RS 
Pseudorca crassidens 3 96 Maria Cristina Pinedo, Funda~8o Universidade do Rio Grande Rio Grande-RS 
Sota/ia f1uviatilis 43 87-97 Ana P. Oi Beneditto, Universidade Federal Norte-Fluminense Campos-RJ 
Sotalia f1uv;atilis 4 96-97 Marcos Oliveira S. Santos, Universidade de Sao Paulo Sao Paulo-SP 
Sotalia f1uviatilis 9 97-98 Fernando Rosas, Universidade Federal do Parana CUritiba-PR 
Stenella frontalis 5 92-97 Salvatore Siciliano, Museu Nacional do Rio de Janeiro Rio de Janeiro-RJ 
Stenella frontalis 97 Fernando Rosas, Universidade Federal do Parana Curitiba-PR 
Steno bredanensis 97 Fernando Rosas, Universidade Federal do Parana Curitiba-PR 
Tursiops truncatus 92 Salvatore Siciliano, Museu Nacional do Rio de Janeiro Rio de Janeiro-RJ 
Tursiops truncatus 96 Marcos O. S. Santos, Universidade de Sao Paulo Sao Paulo-SP 
Tursiops truncatus 91 Paulo Ott, Grupo de Estudos de Mamiferos Marinhos Porto Alegre-RS 
Pontoporia blainvHlei 86 94 Manuela Bassor, Museu Oceanografico Pror. Elh§zer Rios Rio Grande-RS 
Pontoporia blainvillei 25 92-94 Paulo Ott, Grupo de Estudos de Mamiferos Marinhos Porto Alegre-RS 
Pontoporia blainvillei 47 89-97 Ana P. Oi Beneditto, Universidade Federal Norte-Fluminense Campos-RJ 
Ponto poria blainvHlei 10 97-98 Fernando Rosas, Universidade Federal do Parana Curitiba-PR 
Kogla breviceps 2 89 Eduardo Secchi, Museu Oceanogratico Prof. Eliezer Rios Rio Grande-RS 
Kogia breviceps 95 Robson da Si Iva Santos-SP 
Kogia simus 94 Regina Zanelatto, Universidade Federal do Parana Curitiba-PR 
Kogia simus 1 98 Emerson Zampirali, Centro de Estudos Mamiferos Marinhos Santos-SP 
Arctocephalus australis 12 93-94 Larissa de Oliveira, Grupo de Estudos de Mamiferos Marinhos Porto Alegre-RS 
Arctocephalus australis 3 92 Maria Cristina Pinedo, Funday<3o Univerdidade do Rio Grande Rio Grande-RS 
Arctocephalus gazzeIJa 94 Larissa de Oliveira, Grupo de Estudos de Mamiferos Marinhos Porto Alegre-RS 
Arctocepha/us tropicalis 3 94 Larissa de Oliveira, Grupo de Estudos de Mamiferos Marinhos Porto Alegre-RS 
Arctocephalus trop/calis 5 92 Maria Cristina Pinedo, Funday80 Univerdidade do Rio Grande Rio Grande-RS 
Mirounga leonina 94 Paulo Ott, Grupo de Estudos de Mamiferos Marinhos Porto Alegre-RS 
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