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SUMMARY: The distribution of decapod crustaceans in the southernmost areas of South America and the Antarctic is
assessed considering the Magellan Biogeographic Province instead of the antiboreal region. Possible associations between
decapod crustaceans from the Magellan Biogeographic Province and those from the Antarctic region are analysed. Species
records were assigned to seven geographic regions that were clustered using multivariate analyses based on species pres-
ence/absence and Bray-Curtis similarity. The results showed two well-established clusters, one of which included the Pacif-
ic and Atlantic areas of the Magellan Province, the southern tip of South America and the Kerguelen Arc islands, with the
highest similarity between the southern tip and the Atlantic area. Another cluster was well separated and included the
Antarctic and South Georgia with the highest similarity index. Earlier studies and results obtained here suggest that the fau-
nas of southern Chile and southern Argentina are biogeographically related. There is a low level of association among deca-
pod species from the circum-Antarctic region and the Magellan Province.

Keywords: decapod crustaceans, Magellan Biogeographic Province, circum-Antarctic distribution.

RESUMEN: SOBRE LA DISTRIBUCION DE LOS CRUSTACEOS DECAPODOS DE LA PROVINCIA BIOGEOGRAFICA MAGALLANICA Y LA
REGION ANTARTICA. — Se estudi la distribucion de los crusticeos decdpodos en las areas mas australes de Sudamérica, con-
siderando la Provincia Biogeografica Magallanica en lugar de la region antiboreal. Se analizo la posible asociacion entre los
crustaceos de la Provincia Magallanica y los de la region antartica. Las especies registradas fueron asignadas a siete regio-
nes geograficas, las que fueron agrupadas utilizando analisis de agrupamientos basado en presencia/ausencia de especies. Se
utilizo el indice de similitud de Bray- Curtis. Los resultados mostraron dos grupos bien definidos de los cuales uno incluyd
las areas pacifica y atlantica de la Provincia Magallanica, la del extremo mas austral de Sudamérica y las islas del Arco de
Kerguelen. El otro grupo estuvo separado del anterior e incluyo6 la Antartida y las Islas Georgias con el indice de similitud
maés alto. Estudios anteriores y los resultados obtenidos en éste, sugieren que las faunas del sur de Chile y sur de Argentina
se encuentran relacionadas. Existe baja asociacion entre las especies actuales de crusticeos decapodos con distribucion cir-
cumantartica y las de la Provincia Magallanica.

Palabras clave: crustaceos decapodos, Provincia Biogeografica Magallanica, distribucion circumantartica.

INTRODUCTION antarctic areas has increased considerably in the past

years, and some studies have been concentrating on

Our knowledge on the distribution of decapod  faunal connections of the Magellan and Antarctic

crustaceans from the Southern Ocean and Sub- decapod fauna (Arntz et al., 1999; Gorny, 1999;
Thatje and Arntz, 2004).

#Received april 14, 2004. Accepted June 28, 2005. A common feature of previous studies is that the
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Magellan region is referred to as the South Ameri-
can antiboreal region, between the Subtropical and
the Antarctic Convergence (Ekman, 1953). Holthuis
(1952) identified Chiloé Island in the Pacific Ocean
as the northern boundary of the South American
antiboreal region. In the Atlantic, the Rio de La
Plata was the limit considered in other studies.
Zarenkov (1968) recognised the Antarctic Conver-
gence as the limit of the Antarctic decapod fauna.
Boschi (1979b) proposed using the term “South
American Notal” for the southern hemisphere
instead of “antiboreal”, and recognised that the
fauna from southern Chile and southern Argentina
are related (Boschi, 2000a).

The distribution and biodiversity of decapods on
the continental shelves of North and South America
were divided into sixteen biogeographic provinces
by Boschi (2000a, b), who defined a province as
“part of the neritic zone with a relatively narrow
range of temperatures where the fauna shows certain
homogeneity”. It should be mentioned that species
can be present in more than one province. The
Maguellan Biogeographic Province extends from
northern Chiloé Island on the Eastern Pacific Ocean
south to the Maguellan and Tierra del Fuego region
through Cape Horn, and reaches the coastal area of
the southwestern Atlantic Ocean off the Patagonian
region. It includes the Islas Malvinas/Falkland
Islands, and ends north at the Peninsula Valdés
(Boschi, 2000a, b). The Province extends off the
continent at 43°-44°S stretching north to reach 35°S
at a distance of 100-150 km from the coast and 60-
200 m water depth. In the southwestern Atlantic, the
Argentinean Biogeographic Province includes the
coastal waters off Patagonia from 43-44°S to 23°S
(see Boschi, 2000a). Between 43-44°S and 35°S,
both provinces occupy the same latitudinal range
(see Boschi, 2000a, b; Fig. 1).

The determination of regions in the oceans
(Ekman, 1953) and provinces on the continental
shelves (Boschi, 2000a) follow oceanographic char-
acteristics, temperature being one of the main deter-
minants in the distribution of crustaceans. However,
the distribution of the circum-Antarctic decapod
fauna studied by other authors also considered eco-
logical features such as productivity and habitat
(Gorny, 1999), and most recently ecological and
physiological limits in crustaceans (for a review see
Thatje and Arntz, 2004). In studies in which the
boundaries of the South American antiboreal region
were considered, a number of species were placed in
different biogeographic provinces such as the Mag-
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ellan or the Argentinean. Boschi (2000a) concluded
that at that time the number of species present in the
Magellan Province was 79, of which 19 were
endemic. Since then, new records have been pub-
lished (Thatje, 2000, 2003, Thatje and Gerdes,
2000).

The aim of this study is to determine whether
there is a biogeographic association between deca-
pod crustaceans from the Magellan Biogeographic
Province and those from the Antarctic region, and to
compare our results with those of previous studies in
which species with circum-Antarctic distribution
were also considered.

MATERIAL AND METHODS

The database utilised here includes species from
the Magellan Province compiled by Boschi (2000a),
and those with circum-Antarctic distribution and
new species updated from the literature (Arntz and
Gorny, 1991; Arntz et al., 1999; Boschi et al., 1992;
Retamal, 2000; Zarenkov, 1968; Gorny, 1999; Kirk-
wood, 1984; Macpherson, 1988; Thatje and Gerdes,
2000; Thatje, 2000, 2003; Yaldwyn, 1965). The
Magellan Province includes species present on both
coasts, only in the Pacific or only in the Atlantic. In
biogeographic terms, the southernmost boundary
reaches Cape Horn, and therefore, species present
north of 55°S belong to the Magellan Province.

Considering the limits of the Magellan Biogeo-
graphic Province and species distribution, for this
study we assigned species to the following geo-
graphic areas: [1] the Magellan Atlantic (north of
55°5), [2] the Magellan Pacific (north of 55°S), [3]
the Southern tip of South America (south of 55°S),
[4] the Antarctic (continental shelf and islands off
the Antarctic Peninsula), [5] South Georgia, [6] the
Kerguelen Arc Islands, and [7] South American
deep fauna.

The geographic regions were clustered using
PRIMER 5.2 multivariate cluster analysis based on
species presence/absence. The Bray-Curtis similari-
ty index was used. South American deep-sea species
contained in the species list were not included in the
analysis.

RESULTS

In the Magellan Province (Atlantic and Pacific
sides, southern tip and deep species), there is a much



TABLE 1 — Species list and geographic distribution of decapods in the Magellan Biogeographic Province and the Antarctic region. (MA:
Atlantic Magellan, MP: Pacific Magellan, ST: Southern tip of South America, A: Antarctic, SG: South Georgia, K: Kerguelen Arc Islands,
DS: South American deep species).

Infraorder ~ Family Species MA MP ST A SG K DS

Anomura Chirostylidae Uroptychus parvulus (Henderson, 1885)

Coenobitidae Coenobita compressus (H. Milne Edwards, 1837)

Diogenidae Paguristes weddelli (H. Milne Edwards, 1848)

Galatheidae Munida gregaria (Fabricius, 1793) *
Munida spinosa (Henderson, 1885)
Munida subrugosa (White, 1847)
Munidopsis aspera (Henderson, 1885)

Hippidae Emerita analoga (Stimpson, 1857)

Lithodidae Lithodes confundens (Macpherson, 1988)
Lithodes santolla (Molina, 1782)
Lithodes turkayi (Macpherson, 1988)
Lithodes murrayi, Henderson, 1888 * *
Paralomis aculeatus Henderson, 1888 *
Paralomis anamerae (Macpherson, 1988)
Paralomis formosa (Henderson, 1888)
Paralomis granulosa (Jaquinot, 1847)
Paralomis spinosissima (Birstein y Vinogradov, 1972)
Paralomis tuberipes (Macpherson, 1988)

Paguridae Pagurus comptus (White, 1847)
Propagurus gaudichaudii (H. Milne Edwards, 1836)

Parapaguridae Sympagurus dimorphus (Studer, 1882)

Porcellanidae Liopetrolisthes mitra (Dana, 1852)
Petrolisthes laevigatus (Guérin, 1835)
Petrolisthes violaceus (Guérin, 1831)

* %
* K K X X ¥ * K ¥ ¥
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Astacidea Nephropidae Thymops birsteini (Zarenkov and Semenov, 1972) *

Brachyura  Atelecyclidae Peltarion spinosulum (White, 1843) *
Bellidae Bellia picta H. Milne Edwards, 1848
Acanthocyclus albatrossis Rathbun, 1898 *
Corystoides abbreviatus A. Milne Edwards, 1880 *
Cancridae Cancer coronatus Molina, 1782
Cancer edwardsi Bell, 1835
Cancer polyodon Poeppig, 1836
Corystidae Gomeza serrata Dana 1852
Pseudocorystes sicarius (Poeppig, 1836)
Epialtidae Taliepus dentatus (H. Milne Edwards, 1834)
Geryonidae Chaceon notialis (Manning and Holthuis, 1989)
Grapsidae Cyrtograpsus affinis (Dana, 1851)
Cyrtograpsus altimanus (Rathbun, 1914)
Cyrtograpsus angulatus (Dana, 1851)
Hemigrapsus crenulatus (H. Milne Edwards, 1837)
Planes cyaneus (Dana, 1852)
Hymenosomatidae Halicarcinus planatus (Fabricius, 1775)
Inachidae Eurypodius latreillei Guerin, 1828)
Eurypodius longirostris Miers, 1886
Inachoididae Inachoides microrhynchus H. Milne Edwards and Lucas, 1842
Leurocyclus tuberculosus (H. Milne Edwards and Lucas, 1843)
Leucosiidae Leucosia planata (Fabricius, 1793)
Majidae Leucippa pentagona H. Milne Edwards, 1833
Libidoclaea granaria H. Milne Edwards and Lucas, 1842
Libidoclaea smithi (Miers, 1886)
Pinnotheridae Pinnaxodes chilensis (H. Milne Edwards, 1837)
Pinnixa valdiviensis Rathbun, 1907)
Pinnotherelia laevigata H. Milne Edwards and Lucas, 1843
Pisidae Pisoides edwardsii (Bell, 1835)
Rochinia gracilipes H. Milne Edwards, 1875 *
Portunidae Coenophthalmus tridentatus H. Milne Edwards, 1879
Ovalipes trimaculatus (De Haan, 1833)
Xanthidae Eurypanopeus crenatus (H. Milne Edwards and Lucas, 1843)
Gaudichaudia gaudichaudi (H. Milne Edwards, 1834)
Homalaspis plana (H. Milne Edwards, 1834)
Pilumnoides hassleri A. Milne Edwards, 1880 *
Pilumnoides perlatus (Poeppig, 1836) *
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Caridea Alpheidae Betaeus truncates Dana, 1852 * * *
Synalpheus spinifrons (H. Milne Edwards, 1837) *
Campylonotidae Campylonotus semistriatus Bate 1888 * * *
Campylonotus arntzianus Thatje, 2003 *
Campylonotus vagans Bate, 1888 * * * * *
Campylonotus capensis Bate, 1888 * *
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TaBLE 1 (Cont.). — Species list and geographic distribution of decapods in the Magellan Biogeographic Province and the Antarctic region.
(MA: Atlantic Maguellan, MP: Pacific Maguellan, ST: Southern tip of South America, A: Antarctic, SG: South Georgia, K: Kerguelen Arc
Islands, DS: South American deep species).

Infraorder ~ Family Species MA MP ST A SG K DS
Caridea Crangonidae Notocrangon antarcticus (Pfeffer, 1887) * * * * *
Hippolytidae Chorismus antarcticus (Pfeffer, 1887) * * * * * *
Chorismus tuberculatus Bate, 1888 * * * *
Latreutes antiborealis Holthuis, 1952 *
Nauticaris magellanica (A. Milne Edwards, 1891) * * * *
Nauticaris marionis Bate, 1888 * *
Lebbeus antarcticus Hale, 1941 * *
Eualus kinzeri Tiefenbacher, 1990 *
Eualus dozei (A. Milne Edwards, 1891) * *
Nematocarcinidae ~ Nematocarcinus lanceopes Bate, 1888 * *
Nematocarcinus longirostris Bate, 1888 *
Oplophoridae Acanthephyra pelagica (Risso, 1816) * *
Hymenodora gracilis Smith, 1886 *
Pandalidae Austropandalus grayi (Cunningham, 1871) * * *
Pandalopsis ampla Bate, 1888 * *
Pasiphaeidae Pasiphaea acutifrons Bate, 1888 * * * * *
Pasiphaea dofleini Schmitt, 1932 *
Palinura Polychelidae Stereomastis suhmi (Bate, 1878) * *
Penacoidea  Benthesicymidae  Benthesicymus brasiliensis Bate, 1881 *
Penaeidae Artemesia longinaris Bate, 1888 *
Solenoceridae Pleoticus muelleri (Bate, 1888) *
Sergestoidea Sergestidae Sergestes arcticus Krgyer, 1855 * * *
Sergestidae Sergia potens (Burkenroad, 1940) *
Thalassinidea Callianassidae Notiax brachyophthalma (A. Milne Edwards, 1870) * *
Notiax santarita Thatje, 2000 *
Ctenochelidae Anacalliax argentinensis (Biffar, 1971) *
Upogebiidae Upogebia australis Thatje and Gerdes, 2000 *

higher number of species than those currently recog-
nised for the Antarctic. The Anomura (22 species),
Brachyura (37 species) and Caridea (19 species) are
well represented in the Magellan Province (Table 1),
whereas the only taxa present in the Antarctic, the
Caridea (10 species incl. SG) and Anomura Lithodi-
dae (3 species incl. SG), are low in species numbers.
The total number of species cited for the whole study
area is 95. In the Magellan Province, 16 species were
present only in the Atlantic and 33 only in the Pacif-
ic, with 32 present in both oceans (Table 1).

At the southern tip, 32 non-endemic species
were recorded that are also present either in the
Atlantic or the Pacific area of the Magellan
Province north of 55°S (Table 1). Four of them,
Campylonotus vagans (but see Thatje, 2003),
Notocrangon antarcticus, Chorismus antarcticus
and Paralomis spinosissima, are also found in the
Antarctic and South Georgia. The distribution range
of two Antarctic species, Lebbeus antarcticus and
Pandalopsis ampla, stretches to the southern tip of
South America. Four anomuran species, Munida
gregaria, M. subrugosa, M. spinosa and Paralomis
spinosissima, and four carideans, Chorismus
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antarcticus, C. tuberculatus, Nauticaris magellani-
ca, and N. marionis, are found in both the Magellan
Province and the Kerguelen Arc.

The dendrogram shows two clusters (A and B)
(Fig. 2). Cluster A involves the Pacific and Atlantic
areas of the Magellan Province and the southern tip,
with the highest similarity index between the south-
ern tip and the Atlantic area. The islands of the Ker-
guelen Arc are mostly associated with the South
American fauna. Cluster B includes the Antarctic
and South Georgia, with a high similarity index
(Table 2).

DISCUSSION

The biogeography of crustacean decapods from
the Magellan Province and the Antarctic follows dif-
ferent patterns. The distribution of thirteen species
overlaps in the Magellan Province and the circum-
Antarctic area (Table 1). Ten species out of 95
recorded for the study are present in the Antarctic,
only five of them also being found in waters off
South Georgia, and two of them (Chorismus
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FiG. 1. — Extension of the Magellan Province around the southern tip of South America.

TABLE 2. — Bray-Curtis similarity matrix of geographic regions based on the distribution of decapod species.

Magellan Magellan Southern tip of Antarctic South Georgia
Atlantic Pacific S. America

Magellan Pacific 56.14

Southern tip of S. America 59.25 49.48

Antarctic 19.35 10.25 31.11

South Georgia 25.00 11.11 30.76 60.00

Kerguelen Is. 28.57 17.72 43.47 22.22 28.57

antarcticus and C. tuberculatus) in the Kerguelen
Arc (Table 1). Halicarcinus planatus is the only
brachyuran crab present in the Magellan Province; it
has a range that extends to the Kerguelen Arc and
the genus is of circum-Antarctic distribution (Gorny,
1999). However, H. planatus has never been record-
ed at South Georgia (Gorny, 1999), and its presence
in the South Orkney Islands, as reported by other
authors, is uncertain due to probably mislabelled
material (Thatje and Arntz, 2004).

The decapod fauna along the Pacific and Atlantic
ocean coasts of the Magellan Province is similar. In
terms of species number it is the largest group com-
pared to the Antarctic and circum-Antarctic areas.
The numbers presented here are slightly higher than
those reported by Boschi (2000a), due to the updat-
ed information included in Table 1. Despite the high

degree of similarity, the cluster analysis separates
the Pacific area from the Atlantic and the southern
tip of South America (Fig. 2).

Gorny (1999) studied the biogeography and ecol-
ogy of the Southern Ocean decapod crustaceans and
concluded that brachyurans should be included in
the Antarctic decapod fauna. Our results and con-
clusions differ from those obtained by Gorny in two
aspects: 1) concerning the biogeographic regions
considered, and 2) with regard to the database used
in the analysis. As in this study we considered the
limits of the Magellan Biogeographic Province,
which are different from those of the Magellan
region, the species arrangement changed. For exam-
ple, Chaceon notialis was included in the antiboreal
and temperate regions of Argentina (Gorny, 1999)
although it is only present in the Magellan Province
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FI1G. 2. — Cluster analysis of geographic regions. Cluster A shows a
high similarity index between the Magellan Atlantic, the southern
tip of South America and the Magellan Pacific. The Kerguelen Arc
Islands are associated with the Magellan Province. Cluster B
includes South Georgia and the Antarctic. Cluster A and B show
great dissimilarity. ST: Southern tip of South America, MA: Mag-
ellan Atlantic, MP: Magellan Pacific, K: Kerguelen Arc Islands,
SG: South Georgia, A: Antarctic, deep, SA: South American deep
species.

(Boschi, 2000a, b). On the other hand, the anomuran
Pachycheles chubutensis was included in the antibo-
real region (Gorny, 1999), while this species is only
present in the Argentinean Province (Boschi 2000a,
b). This interpretation of the distribution of species
along the Argentinean coast is due to the use of
“antiboreal regions” instead of “biogeographic
provinces”, whose distributional ranges overlap in
this case (Boschi, 2000a, b).

Acha et al. (2004) recognised six marine zones
that cover all neritic ecosystems of austral South
America. The “Patagonian cold estuarine” zone
encircles the tip of South America and connects both
the Pacific and Atlantic oceans. The authors propose
that the southward currents from Chiloé Island,
reaching the cold estuarine front of Atlantic Patago-
nia and the Atlantic shelf-break front, could be a
transport system for organisms into the Argentinean
Magellan Province (Acha et al., 2004). Several
authors (Knox, 1960; Stuardo, 1964; Boschi, 1966,
1976, 1979a, b, 2000a; Boschi et al., 1981, 1992)
argue that the faunas of southern Chile and southern
Argentina are related. This is confirmed by our
study and we conclude that there is little similarity
between decapod species from the Antarctic and the
Magellan Province, which is obviously the result of
the impoverished Antarctic decapod fauna in gener-
al (Thatje and Arntz, 2004).
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