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. Introduction
The ¿nal years of the 19th century and the ¿rst few decades of the 20th 
century were perhaps the golden age for studies of Southern Ocean 
gelatinous zooplankton (Moser 1909, Browne 1910, Vanhffen 1912, etc.) 
with only sporadic reports thereafter (Kramp 1948, 1949, 1957) until samples 
taken by the USNS Eltanin were analysed and reported after the mid-1980s 
(Larson 198, Alvario et al. 1990, Navas-Pereira & Vannucci 1990). The vast 
majority of the occurrence data for gelatinous Antarctic zooplankton comes 
from the USNS Eltanin cruises and, as such, is concentrated mainly in waters 
south of the 35th parallel, between 20W and 130W. Other data harvested 
from the Ocean Biogeographic Information System (OBIS) included a small 
taxonomic subset of easily recognizable species recorded in the iscovery
data from the Southampton Oceanography Centre (erroneous depth records 
not included) and Rectangular Midwater Trawl (RMT) data from the Australian 
Antarctic Data Centre, as well as a more taxonomically comprehensive dataset 
compiled from the literature, centering on high quality vertical distribution data 
produced by Francesc Pags and others (Lindsay 2012), that are nevertheless 
unfortunately quite limited in their geographic range. Most Antarctic planktonic 
species are considered circumpolar in their distribution, so although the 
maps in the present Atlas seem to show limited geographical distributions 
this is most likely an artefact of the sampling rather than a reÀection of the 
true distributions. Furthermore, the southern hemisphere in general is vastly 
understudied and, as a result, although many of the occurrence patterns in the 
present Atlas seem to infer that distributions are con¿ned to the Antarctic or 
sub-Antarctic, this may not actually be the case. 

. Biogeography and depth distribution
.. Generalities
Including undescribed species, approximately 12 species of ctenophores, 18 
species of scyphomedusae, 30 species of siphonophores and 71 species 
of hydromedusae are known to inhabit the Antarctic and sub-Antarctic waters 
of the Southern Ocean. Their latitudinal ranges can be divided into several 
categories  from coastal Antarctic endemics primarily concentrated close 
to the ice or con¿ned to the continental shelf, to cosmopolitan species, the 
range of which extends into Antarctic waters. In contrast to more mobile 
animals such as squids or ¿shes, gelatinous zooplankton, being planktonic, 
are more liable to be transported out of their “home” ranges and either into 
or out of Antarctic waters through horizontal advection. This is particularly 
true of the holoplanktonic groups such as siphonophores, trachymedusae, 
narcomedusae, ctenophores and the coronate scyphomedusae Periphylla 
periphylla (Péron & Lesueur, 1810) and Atolla spp., and less true for those 
meroplanktonic species for which the origin of their medusa stage is from 
benthic polyps. The distributions of the planktonic stages are closely tied to 
the water masses that they inhabit and the depths of these water masses can 
change with latitude or indeed longitude. Unfortunately, much of the published 
data consists of records from nets that traversed multiple water masses but 
only depth of capture data was available for graphically presenting this data 
in map form. 

The taxonomy of gelatinous zooplankton is still relatively undeveloped 
compared to many other groups of organisms, especially those with shells 
or other hard body parts. Indeed, one of the commoner polar siphonophores, 
Muggiaea bargmannae Totton, 1954, was only described in 1954 and is 
therefore missing from the data from the early iscovery or auss expeditions, 
even though it certainly occurred  probably being misidenti¿ed as imophyes 
arctica (Chun, 1897) with which it shares many morphological features. 
Information on the various developmental stages of species is either non-
existent or scattered through the literature in a variety of languages. Usually 
only the easily-recognizable polygastric stage of siphonophore species is 
reported and, therefore, where the life history stage is not explicitly stated 
in the original reference, these records are plotted on the same map as the 
polygastric stages, albeit with a different symbol. Failure to recognize younger 
stages can lead to apparent distributions that are quite different to the real 
distributions of a species. An example of this can be seen in the physonect 
siphonophore Pyrostephos vanhoeffeni Moser, 1925, where its younger 
stages have apparently been misidenti¿ed as argmannia elongata Totton, 
1954, giving an erroneous, apparent distribution for . elongata including 
many points south of the Antarctic Polar Front but with very few records 
of P. vanhoeffeni in this area, where the younger stages of P. vanhoeffeni

actually apparently predominate. An up-to-date taxonomic treatment of 
Southern Ocean gelatinous zooplankton is sorely needed to enable further 
biogeographic work to proceed with the correct species assignations.

.. Neritic Antarctic endemics
This group contains neritic animals presumably bound to the shallow coast 
due to the habitat of their benthic polyp stage. It includes species such as 
the ulmarid scyphomedusae esmonema glaciale Larson, 198 (Fig 1, Map 
1) and iplulmaris antarctica Maas, 1908. The anthomedusa eucartiara
bronei Larson & Harbison, 1990 would also seem to be in this group 
although the adult medusa stage has a lower epipelagic/upper mesopelagic 
distribution. Some holopelagic organisms, such as the beroid ctenophore 
eroe compacta Moser, 1909 also appear to be con¿ned to coastal waters 
close to the continent (Lindsay pers. obs.).

Gelatinous Plankton Map    Distribution of esmonema glaciale based on available 
data.

Map  esmonema glaciale
z Epipelagic (0-200 m)
z Indeterminate depth

Figure  esmonema glaciale Larson, 198 line drawing (left) and photograph (right) 
extracted from the original description. 
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.3. Antarctic species concentrated primarily close to the coast
The species in this group have distributions centered around landmasses 
south of the Polar Front but can also be found near land in the Sub-Antarctic 
one. These include species with polyps probably living in deeper waters 
such as the anthomedusa anclonia eldoni Browne, 1910 (Fig. 2, Map 2), as 
well as those with polyps probably occurring in shallower waters such as the 
anthomedusa eterotentacula mirabilis (Kramp, 1957), and the leptomedusa 
Cosmetirella davisi (Browne, 1902). The distributions of the medusae, mostly 

off the continental shelf in the former species and over the shelf in the latter 
two species, probably mirror those of their benthic polyp stage. Younger 
stages of some species can be quite dif¿cult to correctly identify, although 
records of C. davisi off south-west Africa and southern Patagonia seem to 
be valid. Some holopelagic organisms, such as the physonect siphonophore 
Pyrostephos vanhoeffeni, also seem to be associated with the coast/ice, not 
only around the Antarctic continent, and can be transported oceanwards of the 
coast as they mature (Fig. 3, Map 3). 

Map 2 anclonia eldoni
z Epipelagic (0-200 m)
z Indeterminate depth

Gelatinous Plankton Map 2  Distribution of anclonia eldoni based on available data, 
showing its coastal distribution over deeper water mostly within the Polar Front. 

Figure 2  Original line drawing of anclonia eldoni (Browne, 1910) (a), and photograph 
of an RMT net-caught specimen by DJL (b).

Map  Pyrostephos vanhoeffeni
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

Gelatinous Plankton Map  Distribution of Pyrostephos vanhoeffeni based on avail-
able data. At least a subset of the records of argmannia elongata by Alvario (1990), 
such as those found within the Ross Sea, are assumed to actually be misidenti¿ed 
younger nectophores of P. vanhoeffeni. The paucity of records within the Polar Front 
suggests that this is where the majority of young colonies occur, maturing as they are 
advected northwards. 
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Figure  Original line drawing of Pyrostephos vanhoeffeni Moser, 1925 (mature necto-
phore in upper view (a) and lower view (b), immature nectophore (c), photograph of a 
mature (d) and immature (e) nectophore from an entire colony by EG, line drawing of a 
mature nectophore of argmannia elongata Totton, 1954 (f) from Pugh (1999).
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.. Subsurface Antarctic endemics also found in the surface 
layer at or north of the Polar ront through upelling
Species in this group tend to be associated with the Winter Water or are 
in any case usually con¿ned to depths below the surface thermocline. 
Upwelling brings them into the surface layer at the Polar Front or in other 
upwelling regions. Examples of these species include the anthomedusa 
Calycopsis borchgrevini (Browne, 1910)  (Fig. 4, Map 4) and the polygastric 
stage of iphyes antarctica Moser, 1925  (Fig. 5, Map 5a). The polyps of C. 
borchgrevini presumably occur in the deeper waters of the continental slope 
and the medusa stage is unable to tolerate conditions in the surface layer, 
though it can often be found between the surface thermocline and 200 m depth 
 hence the “epipelagic” distribution in Map 4. iphyes antarctica can tolerate 
conditions in the surface layer and remains there as it is advected northwards 
towards the Sub-Tropical Front. Its apparent absence in the epipelagic layer 
between 0 and 120E appears to be an artefact due to a lack of taxonomic 
expertise rather than a real absence as many “siphonophore nectophores” 
were reported in the samples (AADC, 2013). The sexual (eudoxid) stage of . 
antarctica appears to remain at lower epipelagic or mesopelagic depths as it 
is advected northwards (Map 5b).

Figure  Original line drawing of Calycopsis borchgrevini (Browne, 1910)  (entire 
medusa (a), stomach and gonad morphology (b), and a photograph by Ingo Arndt of a 
living specimen in its natural orientation (c).

Map  Calycopsis borchgrevini
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

Gelatinous Plankton Map   Distribution of Calycopsis borchgrevini based on avail-
able data, showing its epipelagic coastal distribution and subduction to meso- and 
bathypelagic depths as it is advected northwards. 

Figure   Original illustration of iphyes antarctica Moser, 1925 (left), and photographs 
by Dr. Russell Hopcroft (right) of polygastric (a, c) and eudoxid (b, d) stages not to 
scale.

Map a iphyes antarctica polygastric stage
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

Gelatinous Plankton Maps   Map 5a. Distribution of polygastric stages of iphyes 
antarctica based on available data.  Map 5b. Distribution of eudoxid stages of iphyes 
antarctica based on available data. 

Map b iphyes antarctica eudoxid stage
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth
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.. SubAntarctic inhabitants of the epipelagic one
Some species such as the calycophoran siphonophore Eudooides 
spiralis (Bigelow, 1911) occur predominantly to the north of the Antarctic 
Convergence, only rarely occurring closer to the continent and presumably 
having been transported there in some eddy or the like (Fig. , Map b) 
where they undoubtedly perish. This group also includes the calycophoran 
siphonophores Eudooides mitra (Huxley, 1859), phaeronectes oellieri
Huxley, 1859, the physonect siphonophore Agalma elegans (Sars, 184), 
and the rhopalonematid trachymedusa hopalonema velatum Gegenbaur, 
1857. Most of these species probably inhabit the entire southern hemisphere 
temperate zone but appear not to occur there due to the dearth of surveys to 
the north of the Sub-Antarctic Front. 

.6. Bipolar species concentrated ithin the Polar ront
The calycophoran siphonophore Muggiaea bargmannae Totton, 1954 (Fig. 
7, Map 7ab) and the cydippid ctenophore ryodora glandiformis (Mertens, 
1833) belong to this group. They are basically epipelagic or upper mesopelagic 
and although they can be subducted and advected outside of the Polar Front 
they cannot survive there. The bathypelagic records for M. bargmannae have 
a good possibility of being due to contamination from shallower layers (e.g. 
Pugh et al. 1997).
.. iscontinuouslydistributed boreal deepater inhabitants 

Map a Eudooides spiralis 
polygastric stage
z Epipelagic (0-200 m)

zMesopelagic (200-1000 m)
z Indeterminate (1000 m)

Gelatinous Plankton Map  Map a. Distribution of polygastric stages of Eudooides spiralis based on available data, showing its predominantly epipelagic distribution in subant-
arctic waters with occasional entrainment in warm eddies transporting it close to the Antarctic continent.  Map b. Distribution of eudoxid stages of Eudooides spiralis based on 
available data, showing its predominantly epipelagic distribution in subantarctic waters with occasional entrainment in warm eddies transporting it close to the Antarctic continent. 

Map b Eudooides spiralis 
eudoxid stage
z Epipelagic (0-200 m)

zMesopelagic (200-1000 m)
z IIndeterminate (1000 m)

Figure  Original illustration of anterior nectophore of Eudooides spiralis (Bigelow, 
1911) in lateral (a) and lower (b) views, a photograph in lateral view from the original de-
scription (c), and a photograph in upper-lateral view of a formalin-preserved individual 
from the Kurose Hole, Ogasawara Islands, Japan, by MMG (d). 
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Figure   Original photographs of Pandea rubra Bigelow, 1913 (entire medusa (a), 
stomach and gonad morphology (b)), a photograph of a living specimen from off Japan 
by DJL (c) and a line drawing of the same (d). 

Gelatinous Plankton Map   Distribution of Pandea rubra based on available data, 
showing its meso-bathypelagic distribution. 

Map  Pandea rubra
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

Figure  Original line drawing of Muggiaea bargmannae Totton, 1954 (a), and photo-
graph by Dr. Russell Hopcroft (b) not to scale.

Map a Muggiaea bargmannae 
polygastric stage
z Epipelagic (0-200 m)

zMesopelagic (200-1000 m)
z Bathypelagic (1000 m)
z Indeterminate depth

etending south to the edge of the continental shelf
Some species are distributed in boreal waters of both the northern and 
southern hemispheres and penetrate into the deep water up to the Antarctic 
continental shelf. The anthomedusa Pandea rubra Bigelow, 1913 (Fig. 8, 
Map 8) has an asexual polyp stage that grows only on the shells of a certain 
species of pelagic snail, thought to be an epipelagic, cold-water species of the 
genus Clio (Lindsay et al. 2008)

Gelatinous Plankton Map    Distribution of polygastric stages of Muggiaea bargmannae
based on available data, suggesting that it is subducted into the mesopelagic layer as 
it is advected northwards. 

Map b Muggiaea bargmannae eudoxid stage
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)
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Figure   Original illustration of Pantachogon haeceli Maas, 1893 (a), and photographs 
by DJL of individuals in various stages of development (immature: b, c; mature: d, e) 
not to scale. 

Gelatinous Plankton Map   Distribution of Pantachogon haeceli based on available 
data, showing its meso-bathypelagic distribution encroaching on the Antarctic continent. 

Map  Pantachogon haeceli
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

.. eepater inhabitants etending south to the edge of the 
continental shelf
Species that occur in deep waters worldwide can be entrained in southward-
Àowing deep water and can penetrate to the Antarctic continental shelf break. 
Some species such as the rhopalonematid trachymedusa Pantachogon 
haeceli Maas, 1893 (Fig. 9, Map 9) and the calycophoran siphonophore 
ogtia serrata (Moser, 1925) are con¿ned to upper mesopelagic layers at 
their shallowest extent, while others such as the calycophoran siphonophore 
osacea plicata Bigelow, 1911  (Fig. 10, Map 10) and the coronate 

scyphomedusa Periphylla periphylla (Péron & Lesueur, 1810) can penetrate 
the epipelagic (Fig. 11, Map 11), although only when surface temperatures are 
cold in the case of the latter. Other species inhabit the lower mesopelagic with 
their distributions becoming deeper as they approach the Antarctic continent. 
They include species such as the calycophoran siphonophores ilia reticulata
(Totton, 1954) (Fig. 12, Map 12a) and Clausophyes moserae Margulis, 1988, 
and the halicreatid trachymedusa otrynema brucei Browne, 1908. The 
sexual eudoxid stages of . reticulata have yet to be reported from epipelagic 
waters (Map 12b).

Gelatinous Plankton Map   Distribution of osacea plicata Bigelow, 1911 based on 
available data, showing its mesopelagic distribution around the Antarctic continent and 
its epipelagic distribution north of the Polar Front where it is upwelled and is advected 
northwards with surface water up to the Sub-Tropical Front. 

Figure   Original line drawing of osacea plicata Bigelow, 1911 with N2 nectophore 
in lateral view (a), and lower view (b), N3 nectophore in lower view (c). 
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Map  osacea plicata
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth



22

 C  C  G 

Gelatinous Plankton Map   Distribution of Periphylla periphylla based on available data, showing its bathypelagic distribution and encroachment on the Antarctic continent. 

Map  Periphylla periphylla
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

Figure   Original watercolour of Periphylla periphylla (Péron & Lesueur, 1809) in dorsal (a), side (b) and ventral 
(c) views, and photographs from the Lazarev Sea by Ricardo Giesecke (d) and from off Japan by DJL (e).
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.. Southern Hemisphere etending south of the Polar ront
Some species such as the rhopalonematid trachymedusa Crossota brunnea
Vanhffen, 1902 (Fig. 13, Map 13) and the cydippid ctenophore athyctena 
chuni (Moser, 1909) seem to originate/Àourish in the Deep Water of the 
Southern Ocean and penetrate northwards to replenish their populations 
in the Southern Hemisphere. Crossota brunnea is not synonymous with C. 
rufobrunnea, its northern hemisphere counterpart, contrary to the assertion of 
Navas-Pereira & Vannucci (1990).

Figure  Original line drawings of Crossota brunnea Vanhffen, 1902  (lateral view (a), 
ventro-lateral view (b). 

Gelatinous Plankton Map    Distribution of Crossota brunnea based on available 
data, showing its predominantly bathypelagic distribution in the offshore waters of the 
Antarctic continent and occurrence north of the Sub-Tropical Front

Map  Crossota brunnea
z Epipelagic (0-200 m)
zMesopelagic (200-1000 m)

z Bathypelagic (1000 m)
z Indeterminate depth

Map 2a ilia reticulata 
polygastric stage
z Epipelagic (0-200 m)

zMesopelagic (200-1000 m)
z Bathypelagic (1000 m)
z Indeterminate depth

Map 2b ilia reticulata eudoxid stage
zMesopelagic (200-1000 m)
z Bathypelagic (1000 m)

Gelatinous Plankton Map 2a  Distribution of polygastric stages of ilia reticulata
based on available data, showing its mesopelagic distribution in the offshore waters of 
the Antarctic continent and its epipelagic distribution north of the Polar Front where it is 
upwelled and is advected northwards with surface water up to the Sub-Tropical Front. 
 Map 12b. Distribution of eudoxid stages of ilia reticulata based on available data, 
showing its mesopelagic distribution.

Figure 2  Original line drawing of anterior nectophore of ilia reticulata (Totton, 1954) 
in lateral view (a), photograph of a fresh specimen from Pags et al. 200 (b), line draw-
ings of upper left and lateral right views of a eudoxid bract from Pugh & Pags 1995 
scale bar 0.5 mm (c), and a photograph of a eudoxid bract in lateral view by MMG (d). 
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.. Cosmopolitan etending to south of the Polar ront
The calycophoran siphonophore imophyes arctica (Chun, 1897) is probably 
the only member of this group (Fig. 14, Map 14a). It occurs at both poles, 
mostly in epipelagic and upper mesopelagic waters, and in mesopelagic 
to bathypelagic waters worldwide. The sexual eudoxid stage seems to be 
distributed deeper than the polygastric stage when mapped (Map 14b) and 
some layered net samples have also reported that although habitat depth 
ranges largely overlap, population peaks for the eudoxids are deeper than the 
polygastric stages (e.g. Grossmann 2010). 

3. Conclusions
In the majority of cases the distribution type of various gelatinous zooplankton 
species is unclear, due to a combination of limited taxonomic expertise and 
sampling artefacts. The sizes or life history stages are also seldom recorded 
though both depth distributions and environmental niche preferences could 
well vary according to these factors. Small calycophoran siphonophores slip 
through the mesh of large aperture nets such as the Rectangular Midwater 
Trawls (RMT) commonly used for plankton studies in the Southern Ocean 
and soft-bodied forms such as ctenophores are often destroyed to the point 
where species identi¿cation is impossible, if indeed any tissue remains at all. 
Although the ctenophores Callianira antarctica Chun, 1897 and large pink or 
brown eroe species are conspicuous inhabitants of the Southern Ocean, their 
distributional type is not yet determined. Studies on gelatinous zooplankton in 
the Southern Hemisphere outside of the Southern Ocean are even fewer than 
within it, and as a result the true endemicity of many species has yet to be 
conclusively proven. In fact, the “endemic” species eucartiara bronei and 
eterotentacula mirabilis have also been reported in recent years from the 
Mediterranean Sea (Pags et al. 1999, Bouillon et al. 2000) New species 
continue to be described from the Southern Ocean and its surrounding waters 
(e.g. Grossmann et al. 2012). The study of the gelatinous zooplankton fauna 
of the Southern Ocean would bene¿t greatly from the collection, photographic 
recording, and preservation for taxonomic study of pristine specimens of many 
of the species, preferably with some tissue preserved for DNA analyses and 
the voucher specimen ¿xed and preserved in buffered 4 formalin-seawater 
solution. The use of imaging technologies such as remotely-operated vehicles 
(ROVs) and in-situ photographic devices such as the Visual Plankton Recorder 
(VPR) or Underwater Video Pro¿ler (UVP) would greatly augment the more 
traditional approach of SCUBA diving with a camera  still an invaluable tool 
for increasing our knowledge on this fragile but important component of the 
planktonic fauna of Antarctic seas.

. ata Source
Data have been extracted from the following sources: Alvario et al. (1990), 
Araujo (2012), Australian Antarctic Data Centre (accessed 2013), British 
Antarctic Survey (GBIF accessed 2013), Daniel (1985), Fuentes (200), 
Fuentes et al. (2008), Grossmann (2010), Guerrero et al. (2013), Hardy 
& Gunther (1935), Hopkins (1985), Kramp (1948, 1949, 1957), Larson 
(198), Larson & Harbison (1990), Leloup (1932, 1934), Lindsay & Fuentes 
(unpublished), Mackintosh (1934), Margulis (1992), Moser (1925), Museum 
Victoria (OBIS accessed 2013), Navas-Pereira (1992), Navas-Pereira & 
Vannucci (1990), National Museum of Natural History U.S. (accessed 
2013), Ocean Genome Resource (accessed 2013), O’Sullivan (1982), Pags 
& Gili (1989), Pags & Kurbjeweit (1994), Pags & Orejas (1999), Pags & 
Schnack-Schiel (199), Pags et al. (1992, 1994, 199), Palma (1985, 1994), 
Palma & Aravena (2001), Palma & Rosales (1997), Palma et al. (1999), 
Panasiuk-Chodnicka & mijewska (2010), Pugh et al. (1997), SCAR-MarBIN 
(De Broyer & Danis 2013), Southampton Oceanography Center Discovery 
Collections Midwater Database (accessed 2013), Toda et al. (2010), Totton 
(1954), Vanden Berghe (2007), Vanhffen (1908, 1912). These publications 
are indicated with an asterisk in the references.
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Map a imophyes arctica 
polygastric stage
z Epipelagic (0-200 m)

zMesopelagic (200-1000 m)
z Bathypelagic (1000 m)
z Indeterminate depth

Map b imophyes arctica 
eudoxid stage
z Epipelagic (0-200 m)

zMesopelagic (200-1000 m)
z Bathypelagic (1000 m)
z Indeterminate depth

Figure   Original illustration by Chun 1897 (left), and photographs by Dr. Russell 
Hopcroft (right) of imophyes arctica (Chun, 1897) polygastric (a, c) and eudoxid 
stages (b, d) not to scale.

Gelatinous Plankton Map a  Distribution of polygastric stages of imophyes 
arctica based on available data, showing the wide range of its distribution.  Map 14b. 
Distribution of eudoxid stages of imophyes arctica based on available data, showing its 
predominantly mesopelagic distribution. 



Biogeographic Atlas of the Southern Ocean 2

References
Data source references.

 Alvario A., Wojtan J.M., Martinez M.R., 1990. Antarctic siphonophores from plankton samples of 
the United States Antarctic Research Program: Eltanin Cruises for spring, summer, fall, and 
winter. In: Kronicker L.S. (ed.) Biology of the Antarctic Seas XX. Antarctic esearch eries, 
, 1439.

 Araujo, E.M., 2012. istemtica y distribucin de los sifonforos (Cnidaria ydrozoa) del ocano 
Atlntico sudoccidental. PhD Thesis. Facultad de Ciencias Exactas y Naturales. Universidad 
Nacional de Mar del Plata, Argentina, 199 pp.

Bouillon, J., Pags, F., Gili, J.-M., Palanques, A., Puig, P., Heussner, S., 2000. Deep-water 
hydromedusae from Lacaze-Duthiers submarine canyon (Banyuls, northwestern 
Mediterranean), and description of two new genera, uillea and Parateclaia. cientia Marina
(Suppl ), 8795.

Browne, E.T., 1910. Clentera. V. Medusae. ritish ational Antarctic Epedition () 
atural istory,  (oology & Botany), 12, pls. 17.

 Daniel, R., 1985. he fauna of ndia and the adacent countries. Coelenterata ydrozoa 
iphonophora. oological Survey of India, Calcutta, India, 440 pp. 

De Broyer, C., Danis, B. (eds.), 2013. The SCAR-Marine Biodiversity Information Network. 
Accessed at: data.biodiversity.aq in 2013.

 Fuentes, V., 200. Estudio de la comunidad zooplanctnica de Caleta Potter y aha uardia 
acional (sla  de Mayo) su rol en la dinmica del carbono en zonas costeras antrticas. 
PhD thesis. Universidad de Buenos Aires. Facultad de Ciencias Exactas y Naturales. Buenos 
Aires, Argentina, xiii pp., iii pp., 249 pp., I-4 pp., II-23 pp., III-8 pp, Ap.IV-4 pp., Ap. V-7 pp.

 Fuentes, V., Schnack-Schiel, S.B., Schloss, I.R., Esnal, G.G., 200. Mesozooplankton of Potter 
Cove : Community composition and seasonal distribution in 2002 and 2003. erichte zur Polar 
und Meeresforschung, : 7584.

Grossmann, M.M., 2010. A study of the gelatinous mesozooplanton (Cnidaria and Ctenophora) of 
eastern Antarctica summer . Master Thesis, University of Paris VI, Paris, France, 53 pp.

Grossmann, M.M., Lindsay, D.J., Fuentes, V., 2012. phaeronectes pughi sp. nov., a new species 
of sphaeronectid calycophoran siphonophore from the subantarctic zone. Polar cience, (2), 
19199.

 Guerrero, E., Gili, JM., Rodriguez, C., Araujo, E.M., Canepa, A., Calbet, A., Genzano, G., Mianzan, 
H.W.,Gonzlez, R.A., 2013. Biodiversity and distribution patterns of planktonic cnidarians in 
San Matas Gulf, Patagonia, Argentina. Marine Ecology, (Suppl ), 7182. 

 Hardy, A.C., Gunther, E.R., 1935. The plankton of the South Georgia whaling grounds and adjacent 
waters, 1921927. iscovery eports, , 145. 

 Hopkins, T.L., 1985. The zooplankton community of Croker passage, Antarctic Peninsula. Polar 
iology, , 11170.

 Kramp, P.L., 1948. Medusae: collected by the Swedish Antarctic Expedition 190103. urther 
oological esults of the edish Antarctic Epedition , (), 11.

 Kramp, P.L., 1949. Medusae and Siphonophora. Scienti¿c Results of the Norwegian Antarctic 
Epeditions , , 18, 3 ¿gs.

 Kramp, P.L., 1957. Some jelly¿sh from Macquarie Island and Heard Island. ANARE Scienti¿c 
eports, Series B, , oology, 1.

 Larson, R.J., 198. Pelagic Scyphomedusae (Scyphozoa: Coronatae and Semaeostomeae) of the 
Southern Ocean. Biology of the Antarctic Seas XVI. Antarctic esearch eries, , 5915.

Larson, R.J., Harbison, G.R., 1990. Medusae from McMurdo Sound, Ross Sea including the 
descriptions of two new species, eucartiara bronei and enthocodon hyalinus. Polar 
iology, , 1925.

 Leloup, E., 1932. Contribution  la répartition des siphonophores calycophorides. ulletin du 
Muse royal distoire naturelle de elgique, (), 130.

 Leloup, E., 1934. Siphonophores calycophorides de l’océan Atlantique tropical et austral. ulletin 
du Muse royal distoire naturelle de elgique, (), 187.

 Lindsay, D.J., Fuentes, V. CEAMARC survey (2008), unpublished data.
Lindsay D.J. Antarctic Jelly¿sh, a literature-based compilation. Accessed online on 8 April 2012 

through the SCAR-MarBIN portal (www.scarmarbin.be).
Lindsay, D.J., Pags, F., Corbera, J., Miyake, H., Hunt, J.C., Ichikawa, T., Segawa, K., Yoshida, H., 

2008. The anthomedusan fauna of the Japan Trench: preliminary results from in situ surveys 
with manned and unmanned vehicles. ournal of the Marine iological Association of the 
nited ingdom, (), 15191539.

 Mackintosh, N.A., 1934. Distribution of the macroplankton in the Atlantic sector of the Antarctic. 
iscovery eports, , 510. 

 Margulis, R.Ya., 1992. Siphonophora from the Indian Sector of the Antarctic. In: The Antarctic. he 

Committee eports, , 125134. Nauka, Moscow, Russia. in Russian with English abstract.
Moser, F., 1909. Die Ctenophoren der Deutschen Sdpolar-Expedition 19011903. eutsche 

dpolarEpedition , oology, (2), 115192, pls. 2022.
 Moser, F., 1925. Die Siphonophoren der Deutschen Sdpolar-Expedition 19011903. eutsche 

dpolarEpedition, oology,  (), 1541, pls. 133.
 Navas-Pereira, D., 1992. Hydrographic data for plankton samples from “Eltanin” Cruises 4-30 (July 

192-September 197). S. Paulo, Brazil (not published, available from Smithsonian Institute, 
Smithsonian Oceanographic Sorting Center, Washington D.C., U.S.A.). 

 Navas-Pereira, D., Vannucci, M., 1990. Antarctic Hydromedusae and water masses. Pesquisa 
Antrtica rasileira, 2(), 101-141.

 O’Sullivan, D., 1982a. A guide to the Scyphomedusae of the Southern Ocean and adjacent waters.
          ANARE Research Notes, , 144.
 O’Sullivan, D., 1982b. A guide to the Hydromedusae of the Southern Ocean and adjacent waters. 

AAE esearch otes, , iviii, 113. 
 Pags, F., Gili, J.M., 1989. Siphonophores (Cnidaria, Hydrozoa) collected during the “Magga Dan” 

Expedition (197) from Africa to Antarctica. cientia Marina, (), 5357.
 Pags, F., Gili, J.M., Bouillon, J., 1992. Planktonic Cnidarians of the Benguela Current. cientia 

Marina (), 144 pp.
 Pags, F., Kurbjeweit, F., 1994. Vertical distribution and abundance of mesozooplanktonic medusae 

and siphonophores from the Weddell Sea, Antarctica. Polar iology , 243251.
 Pags, F., Orejas, C., 1999. Medusae, siphonophores and ctenophores of the Magellan region. 

cientia Marina, (Suppl ), 5157.
Pags, F., Pugh, P.R., Siegel, V., 1999. The discovery of an Antarctic epipelagic medusan in the 

Mediterranean. ournal of Planton esearch, 2(2), 24312435.
 Pags, F., Schnack-Schiel, S., 199. Distribution patterns of the mesozooplankton, principally 

siphonophores and medusae, in the vicinity of the Antarctic Slope Front (eastern Weddell 
Sea). ournal of Marine ystems, , 231248.

 Pags, F., Pugh, P.R., Gili, J.M., 1994. Macro- and megaplanktonic cnidarians collected in the 
eastern part of the Weddell gyre during summer 1979. ournal of the Marine iological 
Association of the nited ingdom, , 873894.

 Pags, F., White, M.G., Rodhouse, P.G., 199. Abundance of gelatinous carnivores in the nekton 
community of the Antarctic Polar Frontal one in summer 1994. Marine Ecological Progress 
eries, , 139147.

 Palma, S., 1985. Plancton marino de las aguas circundantes al archipilago de uan ernndez. In: 
Arana, P. (ed.), Investigaciones marinas en el Archipiélago de Juan Fernndez. Universidad 
Catlica de Valparaso, Valparaso, Chile, pp. 599.

 Palma, S., 1994. Distribucin del macroplancton gelatinoso en un rea de desove de peces 
frente a la costa central de Chile (3233S). evista de iologa Marina y ceanografa 
alparaso, 2(), 2345.

 Palma, S., Aravena, G., 2001. Distribucin de sifonforos, quetognatos y eufusidos en la regin 
magallnica. Ciencia y ecnologa del Mar, 2, 4759.

 Palma, S., Rosales, S., 1997.  Sifonforos epipelgicos de los canales australes chilenos (4130’
440’S). Ciencia y ecnologa del Mar, 2, 125145.

 Palma, S., Ulloa, R., Linacre, L., 1999. Sifonforos, quetognatos y eufusidos de los canales 
australes entre el golfo de Penas y el estrecho de Magallanes. Ciencia y ecnologa del Mar, 
22, 111142.

 Panasiuk-Chodnicka, A.A., mijewska, M.I., 2010. Cnidaria from the Croker passage (Antarctic 
Peninsula) with a special focus on Siphonophorae. Polar iology, , 11311143.

Pugh, P.R., Pags, F., 1995. Is ensia reticulata a diphyine species (Siphonophorae, Calycophora, 
Diphyidae) A re-description. cientia Marina, (2), 181192.

 Pugh, P.R., Pags, F. Boorman, B., 1997. Vertical distribution and abundance of pelagic cnidarians 
in the Eastern Weddell Sea, Antarctica. ournal of the Marine iological Association of the 
nited ingdom, (2), 34130.

 Toda, R., Moteki, M., Ono, A., Horimoto, N., Tanaka, Y., Ishimaru, T., 2010. Structure of the pelagic 
cnidarian community in Ltzow-Holm Bay in the Indian sector of the Southern Ocean. Polar 
cience, , 387404.

 Totton, A.K., 1954. Siphonophora of the Indian Ocean together with systematic and biological notes 
on related specimens from other oceans. iscovery eports, 2, 112. 

 Vanden Berghe, E. (ed.), 2007. The Ocean Biogeographic Information System (OBIS): web pages. 
Available on http://www.iobis.org. Consulted April 2012.

 Vanhffen, E., 1908. Die Lucernariden und Skyphomedusen der Deutschen Sdpolar-Expedition 
190103. eutsche dpolarEpedition, , oology, 2, 2549, pls. 12.

 Vanhffen, E., 1912. Die craspedoten Medusen der Deutschen Sdpolar-Expedition 190103. 
eutsche dpolarEpedition, , oology, (), 351395, pls. 12.



Claude DE BROYER is a marine biologist at the Royal Belgian Institute of Natural 
Sciences in Brussels. His research interests cover structural and ecofunctional 
biodiversity and biogeography of crustaceans, and polar and deep sea benthic 
ecology. Active promoter of CAML and ANDEEP, he is the initiator of the SCAR 
Marine Biodiversity Information Network (SCAR-MarBIN). He took part to 19 polar 
expeditions.

Philippe KOUBBI is professor at the University Pierre et Marie Curie (Paris, 
France) and a specialist in Antarctic ¿sh ecology and biogeography. He is the 
Principal Investigator of projects supported by IPEV, the French Polar Institute. 
As a French representative to the CCAMLR Scienti¿c Committee, his main input 
is on the proposal of Marine Protected Areas. His other ¿eld of research is on the 
ecoregionalisation of the high seas.

Huw GRIFFITHS  is a marine Biogeographer at the British Antarctic Survey. He 
created and manages SOMBASE, the Southern Ocean Mollusc Database. His 
interests include large-scale biogeographic and ecological patterns in space and 
time. His focus has been on molluscs, bryozoans, sponges and pycnogonids as 
model groups to investigate trends at high southern latitudes.
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Plankton Recorder Survey and is the Chief Of¿cer of the SCAR Life Sciences 
Standing Scienti¿c Group. His research interests include the ecology and 
biogeography of plankton species and communities, notably their response to 
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AnT-ERA

THE BIOGEOGRAPHIC ATLAS OF THE SOUTHERN OCEAN
Scope
Biogeographic information is of fundamental importance for discovering marine biodiversity hotspots, detecting and understanding impacts of environmental changes, predicting future 
distributions, monitoring biodiversity, or supporting conservation and sustainable management strategies.
The recent extensive exploration and assessment of biodiversity by the Census of Antarctic Marine Life (CAML), and the intense compilation and validation efforts of Southern Ocean 
biogeographic data by the SCAR Marine Biodiversity Information Network (SCAR-MarBIN / OBIS) provided a unique opportunity to assess and synthesise the current knowledge on Southern 
Ocean biogeography.
The scope of the Biogeographic Atlas of the Southern Ocean is to present a concise synopsis of the present state of knowledge of the distributional patterns of the major benthic and pelagic 
taxa and of the key communities, in the light of biotic and abiotic factors operating within an evolutionary framework. Each chapter has been written by the most pertinent experts in their 
¿eld, relying on vastly improved occurrence datasets from recent decades, as well as on new insights provided by molecular and phylogeographic approaches, and new methods of analysis, 
visualisation, modelling and prediction of biogeographic distributions.
A dynamic online version of the Biogeographic Atlas will be hosted on www.biodiversity.aq.

The Census of Antarctic Marine Life (CAML)
CAML (www.caml.aq) was a 5-year project that aimed at assessing the nature, distribution and abundance of all living organisms of the Southern Ocean. In this time of environmental change, 
CAML provided a comprehensive baseline information on the Antarctic marine biodiversity as a sound benchmark against which future change can reliably be assessed. CAML was initiated 
in 2005 as the regional Antarctic project of the worldwide programme Census of Marine Life (2000-2010) and was the most important biology project of the International Polar Year 2007-2009.

The SCAR Marine Biodiversity Information Network (SCAR-MarBIN)
In close connection with CAML, SCAR-MarBIN (www.scarmarbin.be, integrated into www.biodiversity.aq) compiled and managed the historic, current and new information (i.a. generated 
by CAML) on Antarctic marine biodiversity by establishing and supporting a distributed system of interoperable databases, forming the Antarctic regional node of the Ocean Biogeographic 
Information System (OBIS, www.iobis.org), under the aegis of SCAR (Scienti¿c Committee on Antarctic Research, www.scar.org). SCAR-MarBIN established a comprehensive register of 
Antarctic marine species and, with biodiversity.aq provided free access to more than 2.9 million Antarctic georeferenced biodiversity data, which allowed more than 60 million downloads.
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