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ABSTRACT
In the coastal waters between Cabo Frio, Rio de Janeiro State (Lat. 23°S)and Chui, Rio
Grande do Sui State (Lat. 34"8),more than 30 species of cephalopods occur in the different
marine environments. Temperate benthic octopuses oflow fecundity, bearing large eggs,are
restricted to the cold bottom waters of the outer shelf and the slope, in contrast to species of
tropical origin, which occupy the more diverse shallow water habitats, principally along the
Rio de Janeiro coast. Cosmopolitan warm-water octupuses with high fecundity,like Scaeurgus
unicirrhus and Octopus vulgaris, are found along the entire area because the transport of
pelagicjuveniles is favored by the warm, southward flowingsuperficial Brazil Current. All
three families of epipelagic octopuses are represented. The neritic squid fauna includes only
five myopsid squids, four of them of tropical origin. At the upper slope Illex argentinus is
dominant and several mesopelagicand bathipelagic oegopsids,widely distributed in tropical
and temperate Atlantic Ocean waters, also occur. The absence of endemic species indicates
the transitional character of the fauna between the Caribbean and the Patagonian regions.
The cephalopod fauna of Brazil was reviewed by Palacio (1977) who listed 31
species, and Haimovici
(in Rios, 1985). Since then a considerable
amount of
additional information
was obtained on the coastal cephalopod fauna of the continental shelf and upper slope between Cabo Frio (Lat. 23°S) and Chui (Lat. 34°S)
(Table 1). The sources were: (1) The revision of the Cephalopoda
collections of
the Oceanographic
Museum of Rio Grande (MORG), Department
of Zoology of
the Rio de Janeiro Federal University (UFRJ), Museu Nacional do Rio de Janeiro
(MNRJ), Research Foundation
of Rio de Janeiro (FIPERJ) (Haimovici
et al.,
1989), and Zoology Museum of the Sao Paulo State University (MZUSP) (Perez
and Haimovici,
1991); (2) Bottom trawling surveys off Rio Grande do SuI over
the inner shelf (Haimovici
and Andriguetto,
1986; Haimovici and Perez, 1991),
off Cabo Frio (Costa, 1990) and Santa Catarina (J. Kotas, pers. comm.); (3) the
report of ommastrephids
collected in the southwestem
Atlantic in two cruises of
the R/V WALTHER HERWIG (Warneke-Cremer,
1986) and (4) unpublished records
on cephalopods
in tuna stomachs and (5) unpublished
records of post-hatchlings
in plankton samples off Rio Grande do SuI (Table 2).
The scope of this paper is to summarize and analyze the available information
on the distribution
of the cephalopod
coastal fauna of southern Brazil between
Rio de Janeiro and Rio Grande do SuI (Fig. 1), in relation to the coastal morphology, shelf substrates and hydrography
of the shelf and slope. A classification
according to their habitats and distribution
is attempted.
COASTAL MORPHOLOGY AND SHELF SUBSTRATES
The coastline from Cabo Frio to Chui is characterized by sandy beaches and dunes with intermittent
areas of beach rocks.Coastal lagoonsare common in Cabo Frio and Rio Grande do SuI.Well-developed
mangrove swamps only occur In the Bahia of Paranagua (Lat. 25°S)and are absent south of Santa
Catarina State. An important feature is the scarcity of river drainage into the coastal zone due to the
"Serra do Mar" mountain chain which borders the coast and diverts most of the river flowto the Rio
de la Plata basin.
The southern Brazil coastal shelf varies between 90 km width off Cabo Frio, 180 km off Sao Paulo,
100 km off Santa Catarina and 150 km off Rio Grande (Fig. I). The sheifbreaks between the 150 and
185 m isobaths and the continental slope deepens gently (Zembruscki, 1979).
Sand, mud and clays cover most of the shelf of southern Brazil, in contrast to that of northeastern
Brazil, where calcareous algal bottoms are dominant. The latter occur, south of Cabo Frio, only in
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Table 2. Preliminary identification of post-hatchlings
off Rio Grande do Sui

and juveniles in plankton samples collected

Order Octopoda
Fam. Argonautidae
Fam. Octopodidae
Octopus defi/ippi
unidentified sp.
Fam. Bolitaenidae
Japetella diaphana
Fam. Tremoctopodidae
Tremoctopus violaceus
Order Teuthoidea
Fam. Ommastrephidae
Illex argentinus
unidentified sp.
Fam. Loliginidae
Fam. Enoploteuthidae
Fam. Chiroteuthidae
Fam, Cranchidadae
Fam. Cycloteuthidae
Fam. Brachioteuthidae
Fam. loubiniteuthidae
Fam. Onychoteuthidae
Fam. Thysanoteuthidae
Thysanoteuthis rhombus
Order Sepioidea
unidentified sp.
Fam. Sepiolidae
Heteroteuthis atlantis

protected pockets of warmer waters. The inner shelf is dominated by sandy bottoms, but biodetrital
shell banks exist parallel to the coast off the Patos and Mirim lagoons. Sandy mud and muddy sand
are dominant in the middle shelf, while mud rich of silts, clay and biodetritic sediments are found in
the outer shelf (Martins et aI., 1975).
HYDROGRAPHIC

PATTERNS

Four main water masses determine the oceanographic conditions over the continental shelf and
upper slope off southern Brazil (Emilsson, 1961; Miranda et aI., 1973; Castello and Moller, 1977;
Hubold, 1980a; 1980b; Matsuura, 1986).
Tropical Water of the Brazil Current (T > 20"<:, S > 36.0 0/00),flows over the slope and, due to
eddies and meander structures occasionally reaches the continental shelf, especially during winter
(Emilsson, 1961).
Subtropical Water, also called South Atlantic Central Water (SACW), with temperatures and salinities between 10°C to 20 C and 34.3 to 35.90/00,respectively, runs northwards below the Brazil Current
as a result of the mixture between Tropical and Subantarctic waters in the Subtropical Convergence
zone, which fluctuates seasonally between latitudes 35"5 and 45"5. This water may reach lower depths
through seasonal upwelling off Santa Catarina and Cabo Frio or follows the meander-like pattern of
the Brazil Current.
Subantarctic Water, derived from a coastal branch of the Malvinas/Falkland Current, extends up
to Lat. 32"5 and may reach :further north in winter. Usually it penetrates beneath the Coastal Water
between the 50 and 100 m isobath. Its temperature in Chui is 10-1 2°C and can approach 14 to 16°C
off Rio Grande, or further north, with salinities ranging from 33.7 and 34.150/00.Along its eastern
boundary a strong thermal gradient, classified by Miranda et al. (1973) as being like "slope water"
with intermediary temperatures and salinity, separate it from the tropical waters ofthe Brazil Current.
Coastal Water, defined by water masses with different temperatures and salinities, occasionally
covers part of the shelf. In Rio Grande do Sui salinities may be as low as 260/00due to the runoff by
D
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Figure 1. Southern Brazilian coast.
the Rio de La Plata and the Patos Lagoon, and temperatures vary between 12 and 20°e. North of
latitude 3 lOS,salinities of 35.00/00and temperatures up to 23°C are due to high solar radiation, mixture
with the Brazil Current waters and low river runoff. From Santa Marta Grande Cape (Lat. 28°30'S)
to Cabo Frio, the Shelf Water is defined as the water mass between Coastal and Tropical waters with
salinities between 35 and 360/00and temperatures from 20 to 26°C (Emilsson, 1961). In late spring,
and summer Subtropical Water advances under the Shelf Water forming a strong thermocline (Matsuura, 1986).
CEPHALOPOD

FAUNAL

COMPOSITION

AND DISTRIBUTION

All orders, except Vampyromorpha and deep-sea octopods of the suborder
Cirrata, are represented. Both suborders of Teuthoidea were present. The Myopsida occupy the shelf while Oegopsida occur over the border of the shelf and the
slope. Only two species of the family Sepiolidae represent the Order Sepioidea in
southern Brazil (Fig. 2).

Suborder I ncirrata. - Eleven benthic species of the family Octopodidae were found,
six of the subfamily Octopodinae and five Eledoninae. Of the former, Enteroctopus
sp. is a doubtful record (Palacio, 1977). Five pelagic octopods of the families
Bolitaenidae, Argonautidae, Ocythoidae and Tremoctopodidae were found. Lar-
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Figure 2. Geographic and bathimetric distribution in the Western Atlantic of coastal cephalopod
species occurring in southern Brazil, excluding the epi, meso and bathypelagic species.

val forms of all the pelagic families and the benthic octopodid, Octopus defilippi,
were identified in plankton samples. The benthic octopuses can be divided in cold
and warm-water species. Among the first, all Eledoninae and one Octopodinae,
Octopus tehuelchus are of cold and temperate-waters. Octopus tehuelchus, a shallow water species, was frequently observed associated with empty gastropod shells
on detrital bottoms along the 30-m isobath in Rio Grande do SuI (Haimovici and
Andriguetto, 1986), but in Argentina it is found in rocky littoral areas (Re, 1989).
Eledone massyae and E. gaucha occur in moderate depths on sandy and muddy
bottoms. In Rio Grande do SuI, both species are likely to move to rocky bottoms
of the upper slope to spawn and breed (Perez, 1990). Off Cabo Frio (23°S) they
move to shallow waters only in spring and summer, with the upwelling of the
South Atlantic Central Water. (Costa, 1990; Costa and Haimovici, in press).
Vosseledone charrua was found in Rio Grande do SuI on the upper slope on
calcareous detritus between 200 to 500 m depth, although off Sao Paulo, there is
doubtful a record from 10 m depth (Palacio, 1978). Pareledone turqueti and P.
charcoti are typical of Antarctic waters (Voss, 1988) and were recorded only once
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from deep waters on muddy bottoms off the Rio de Janeiro coast (Palacio, 1978).
All species in southern Brazil are associated with either the seasonal influence of
the Malvinas/Falkland Current over the central shelf or subtropical waters of the
SACW. Of the cold water species, only Octopus tehuelchus and both Eledone were
found at more than 15°C, though usually under 22°C.
The warm water benthic octopods occurred principally associated with rocky
bottoms of the northern portion of the region. Octopusjoubini is a truly Caribbean
species while Octopus vulgaris, Octopus defi/ippi, Scaeurgus unicirrhus and Pteroctopus tetracirrhus are considered warm-water multi-ocean or amphi-atlantic
species. In Rio Grande do SuI, O. vulgaris appears in small numbers on patches
ofbiodetrital bottoms (Haimovici and Andriguetto, 1986) and S. unicirrhus was
recorded only once (Perez and Haimovici, 1991). Macrotritopus larvae of O.
defi/ippi were also found (Table 2).
Suborder Myopsida. -Five myopsids, four included in the family Loliginidae and
one in Pickfordiateuthidae, were present in the area. Pickfordiateuthis pulchella,
Lolliguncula brevis and Sepioteuthis sepioidea are round-bodied species restricted
to shallow, warm littoral habitats including rocky and coraline coast, marine grass
flats, bays and estuaries. None of them are found in Rio Grande do SuI where
these habitats are absent and the southern cold waters have strong influence,
primarily in winter. The southern records of the Caribbean species P. pulchella,
L. brevis and S. sepioidea are Sao Paulo and Rio de Janeiro respectively and that
of the widely distributed Western Atlantic L. brevis is Santa Catarina.
The neritic loliginids, Lo/igo plei and L. sanpaulensis are relatively abundant
along the entire region (Juanico, 1979; Andriguetto, 1989; Costa, 1990). In Rio
Grande do SuI L. sanpaulensis is dominant throughout the year over the shelf in
depth up to 250 m in winter (Andriguetto, 1989). During summer and autumn,
L. plei penetrates from the north on the border of the shelf, following the superficial
Brazil Current (Haimovici and Perez, 1991). L. plei is widely distributed in the
Western Atlantic and L. sanpaulensis is the only cephalopod whose distribution
may be centered in southern Brazil.
Suborder Oegopsida. -Subadults

and adults of 10 oegopsids were recorded, 6 of
the family Ommastrephidae and 4 of the families Lycoteuthidae, Enoploteuthidae
and Thysanoteuthidae. The families Cranchiidae, Cycloteuthidae, Joubiniteuthidae, Brachioteuthidae, Onychoteuthidae and Chiroteuthidae were identified from
plankton samples and are represented only as larval forms (Table 2).
[llex argentinus and Todarodes fi/ippovae are cold water species of southern
origin; the other ommastrephids are considered oceanic or slope species. Abra/ia
veranyi, A. redfieldi and Lycoteuthis diadema are warm-water meso- and bathypelagic species with amphi-Atlantic or cosmopolitan distributions.
Family Sepio/idae. - This group appears to be poorly represented in the study
area as compared to the Caribbean, where at least eight species are recorded
(Nesis, 1987). Semirossia tenera is a small, muddy-bottom dweller with a wide
Western Atlantic distribution ranging from the Gulf of Maine to Argentina (Roper
et aI., 1984). In Rio Grande do Sui, it occurs between 50 and 200 m depths. H.
at/antis is a warm-water bathypelagic species with a wide amphi-Atlantic and
cosmopolitan distribution.
DISCUSSION

Landings of cephalopods in the fisheries of southern Brazil from Cabo Frio to
Chui approached 2,627 metric tons in 1986, more than 80% being the neritic
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squids Loligo sanpaulensis and L. plei and the rest ofthe benthic octopods Octopus
vulgaris and Eledone massyae (Costa and Haimovici, 1990). These values represent less than 1% of the total marine fishing landings, thus the southern Brazil
continental shelf cannot be considered rich in cephalopods when compared with
other shelf areas of the world (Rathjen and Voss, 1987). Large stocks of squids
and octopods are common in high productivity regions. The southern Brazilian
shelf has relatively low productivity (Gulland, 1972), and most commercial catches occur in a small seasonal upwelling region off Rio de Janeiro (Valentin, 1984)
and on the southern coast of Rio Grande do SuI where the coastal waters and the
inner branch of the Malvinas/Falkland Current raises winter and spring primary
and secondary production (Hubold, 1980b).
The southern Brazilian coast corresponds with the boundary between two zoogeographic provinces in the western Atlantic (Palacio, 1982). The region is transitional between the tropical or Caribbean province (Milne-Edwards, 1838) and
the warm temperate or Patagonian province (d'Orbigny, 1835-43). The cephalopod fauna, composed of species from both southern and northern provinces is
adapted to fluctuations of water temperature. Palacio (1982), in a review of the
distribution of the cephalopods and other groups, proposed that the area between
Espirito Santo (Lat. 20 S) and Rio Grande do SuI (Lat. 34°S) represented a distinct
transitional province.
The neritic cephalopod fauna of the northern part of the studied area, is more
diversified than that ofthe southern end and includes both warm-water and coldwater species.
Tropical benthic octopus and round bodied myopsids are restricted to the more
diversified warm-water habitats in shallow regions, including rocky and sandy
bottoms, marine grass flats, bays and estuaries. Cold-water octopus are found on
deeper soft bottoms where the influence of cooler subtropical waters is stronger
(Haimovici et al., 1989; Costa, 1990).
At the southern end of the study area, in Rio Grande do Sul, cold-water species
predominate and the warm-water species present, Loligo plei, Semirossia tenera,
Octopus vulgaris, Scaeurgus unicirrhus and O. defilippi, are multi-ocean or broad
Western Atlantic in their distributions.
All cold-water octopus have big eggs and benthic juveniles and are not excluded
from the more northern warm-water area. This is due not only to their wider
range of temperature tolerance (Palacio, 1977), but also to the marked influence
of subantarctic and subtropical waters along the southern Brazilian Coast, over
the shelf and slope.
Tropical stenothermic species, on the other hand, are limited in their distribution southward by low temperatures and a reduction in the diversity of benthic
habitats. Multi-ocean octopus with small eggs and pelagic post-hatchlings, such
as Octopus vulgaris, Scaeurgus unicirrhus and O. defilippi, can reach the southern
limit of Brazil, transported superficially by the south flowing Brazil Current; and
at least one of them, Octopus vulgaris, is common, though not abundant, in Rio
Grande do Sul.
Most of the epipelagic octopuses and oegopsid squids that are found occasionally
in southern Brazilian neritic waters have cosmopolitan warm-water distributions.
Their occurrence along the entire studied region is related to the superficial warm
waters of the Brazil Current.
0

LITERATURE CITED
Andriguetto Fo., J. M. 1989. Abundancia, distribuicao, hlibitos alimentares e cicio reprodutivo de
Loligo sanpaulensis Brackoniecki, 1984 (CEPHALOPODA, MYOPSIDA) na plataforma costeira

HAIMOVICI AND PEREZ: COASTAL CEPHALOPODS

OF BRAZIL

229

e talude superior do Rio Grande do SuI, Brasil. M.Sc. Thesis, Universidade Federal de Parana,
115 pp.
Castello, J. P. and O. O. Moller, Jr. 1977. Sobre as condi~5es oceanognificas do Rio Grande do SuI.
Atlantica, Rio Grande 2(2): 1-19.
Costa, P. A. S. 1990. Distribui~o e abundancia de cefal6podes costeiros da regiao do Cabo Frio,
RJ, Brasil, B.Sc. monography. Universidade Federal de Rio de Janeiro, 53 pp.
--and M. Haimovici. 1990. A pesca de polvos e lulas no litoral do Rio de Janeiro. Atlantica
13(1). Ciencia e CuItura 42(12).
Emilsson,1. 1961. The shelf and coastal waters off Southern Brazil. Bolm. Inst. Oceanogr., S. Paulo
11(2): 101-112.
Gulland, J. A. 1972. Atlas of the living resources of the seas. FAO Fish. Circ. 126 Rev. I: Rome.
Haimovici, M. 1985. Oass Cephalopoda. Pages 283-288 in E. C. Rios, ed. Seashells of Brazil: plates
100-102, FURG, Rio Grande, 328 pp. + 102 plates.
--and J. M. Andriguetto, Fo. 1986. Cefal6podes costeiros capturados na pesca de arrasto do
litoral suI do Brasil. Arq. BioI. Tecnol. Parana 29(3): 473-495.
--and J. A. A. Perez. 1991. Abundancia e distribui~ao de cefal6podes em cruzeiros de
prospec~o pesqueira demersal na plataforma externa e talude continental do Sui do Brasil.
Atlantica 13(1): 189-200.
---,
--and P.A.S. Costa. 1989. A review of cephalopods occurring off Rio de Janeiro with
four new records. Rev. Brasil. BioI. 49(2): 503-510.
Hubold, G. 1980a. Hydrography and plankton off Southern Brazil and Rio de La Plata, AugustNovember, 1977. Atlantica, Rio Grande 4(1): 1-22.
---.
I 980b. Second report on hydrography and plankton off Southern Brazil and Rio de La Plata;
autumn cruise: April-June 1978. Atlantica, Rio Grande, 4(1): 23-42.
Juanic6, M. 1979. Contribui~o ao estudo da biologia dos Cephalopoda Lolliginidae do Atlantico
SuI Ocidental, entre Rio de Janeiro e Mar del Plata. D.Sc. Thesis, Universidade de Sao Paulo.
102 pp.
Martins, L. R., C. M. Urien, L. W. Bulter and 1. R. Martins. 1975. Morfologia e sedimentos da
plataforma continental atlantica sulamericana entre 0 cabo Orange e 0 Chui (Brasil). Anais Hidrograficos. DH 3-32. Torno XXXII: 83-109.
Matsuura, Y. 1986. Contribui~o ao estudo da estrutura oceanografica da regiao sudeste entre Cabo
Frio (RS) e Cabo de Santa Marta Grande (sq. Ciencia e Cultura 38(8): 1439-1450. Sao Paulo.
Miranda, L. B., E. F. Luedemann and S. Y. Miyao. 1973. Relatorio sobre a segunda pesquisa
oceanografica e pesqueira do Atlantico SuI entre Torres e Maldonado (Lat. 29-35). Distribui~o
da temperatura, salinidade e circula~o geral em superficie. Publ. Esp. Inst. Oceanogr. S. Paulo
3(2): 1-82.
Milne-Edwards, H. 1838. Memoir sur la distribution geographique des crustacees. AnnIs. Sci. Nat.,
Zool.: 129-174 (in Palacio, 1982).
Nesis, K. N. 1987. Cephalopods ofthe world: squids. cuttlefishes. octopuses and allies. (Engl. Transl.)
T.F.H. Publ., Neptune City, New Jersey, 351 pp.
d'Orbigny, A. D. 1835-43. Voyage dans I'Amerique Meridionale executee pendant les annees 1826,
1827,1829,1830,1831,1832,
et 1833. Tome V. Partie 3. Mollusques. Paris et Strasbourg, 18451855.
Palacio, J. F. 1977. A study of the coastal cephalopods from Brazil with reference to brazilian
zoogeography. Ph.D. Thesis, University of Miami. 311 pp.
---.
1978. Vosseledone charrua: a new patagonian cephalopod (Octopodidae) with notes on related
genera. Bull. Mar. Sci. 28(2): 282-296.
---.
1982. Revisi6n zoogeografica marina del sur del Brasil. Bolm. Inst. Oceanogr., S. Paulo
31(1): 69-92.
Perez, J. A. A. 1990. Distribui~o, Reprodu~o e Alimenta~o de Eledone massyae e Eledone gaucha
(CEPHALOPODA: OCTOPODIDAE), no SuI do Brasil. M.Sc. Thesis, Funda~ao Universidade
do Rio Grande, Rio Grande. 145 pp.
-and M. Haimovici. 1991. Cephalopod Collection of Museu de Zoologia da Universidade de
Sao Paulo", Sao Paulo, Brazil. Papeis Avulsos do Museu de Zoologia 37(16): 1-8.
Rathjen, W. F. and G. L. Voss. 1987. The Cephalopod fisheries: a review. Pages 253-267 in P. R.
Boyle, ed. Cephalopod life cycles, Vol. II. Acad. Press Inc., London.
Re, M. E. 1989. Estudios ecol6gicos sobre el crecimiento y la alimentaci6n de Octopus tehuelchus
d'Orbigny en Puerto Lobos, Golfo de San Matias. D.Sc. Thesis. Universidad Nacional de La
Plata. Argentina, Facultad de Ciencias Naturales: 147 pp.
Roper, C. F. E., M. Sweeney and C. E. Nauen. 1984. FAO species catalogue, Vol. 3. Cephalopods
of the world. FAO Fisheries Synopsis No. 125,3: 227.
Valentin, J. L. 1984. Analyse des parametre hydrobiologiquesdans la remontee de Cabo Frio (Bresil).
Marn. BioI. 82: 259-276.
Voss, G. L. 1988. Biogeography of deep-sea Octopoda. Malacologia 29(1): 295-307.

230

BULLETIN
OFMARINESCIENCE,
VOL49,NO. 1-2, 1991

Warneke-Cremer, C. 1986. Beitrage zur Systematik und verbreitung der ommastrephiden aufgrund
der Fange des FFS "WALTHERHERWIG," 1966 und 1968. Mitt. lnst. Seefisch, Hamburg (40): 1116.
Zembruscki, S. 1979. Geomorfologia da margem continental sui brasileira e da bacias oceanicas
adjacentes. Serle Projeto REMAC, num. 7: 127-177.
DATEACCEPTED: February 14, 1991.
ADDRESSES:(M.H.) Departamento de Oceanografw, Fundaqiio Universidade do Rio Grande, Cx 474
Rio Grande RS, 96200, Brazil; (J.A.A.P.) Department of Biology, Dalhousie University, Halifax. Nova
Scotia. B3H 4J1. Canada.

