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Macrobenthos biodiversity along the Livingstone Island transect, from
Drake Passage to the Antarctic Peninsula: First global taxonomic results
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Introduction
As pointed out by Arntz et al. (1999), although our current knowledge about biodiversity seerns
to indicate that there is no cornrnon pattern for species richness in the different ecosysterns, or
for taxonornic groups, in the Southern Ocean, the fact is that not rnuch data, rnuch less
cornparable data, is available regarding diversity and evenness in the Antarctic.
This paper presents data on the rnacrobenthos biodiversity along a transect placed at the
longitude of Livingstone Island, frorn the Drake Passage to the Antarctic Peninsula, with depths
ranging frorn 40 to 850 rn. Quantitative -or serniquantitative-data were collected during the
'Bentart-95' survey at 31 stations using three different sampling rnethods: Agassiz trawl for
epibenthic fauna, epibenthic sledge for suprabenthic crustaceans, and Van Veen grab for
infauna. In addition, qualitative sarnpling was carried out using rock-dredge and scuba-diving
techniques. The sarnples were sieved using three rnesh sizes (5, 1 and 0.5 rnrn, for Van Veen,
and 10, 5 and 1 mm for Agassiz). In this study only specimens retained on a 1.0 rnrn (Van
Veen) or 10 rnrn rnesh (Agassiz) have been used.
The material has been studied during the last 8 years, and although the taxonomical
deterrnination of sorne taxa remains unfinished, we present the first global results on
biodiversity frorn the 'Bentart-95' cruise.
Results
The biodiversity of 37 rnajor taxa, which were rnainly collected with Agassiz trawl, suprabethic
sledge and Van Veen grab, has been analysed.
A total of 47,293 specirnens have been studied, belonging to Algae (Rodophyta, Phaeophyta,
Chlorophyta and Chrysophyta), Porifera (Hexactinellida and Dernospongiae), Hydrozoa,
Anthozoa (Stolonifera, Alcyonacea, Gorgonacea, Pennatulacea, Actiniaria and Scleractinia),
Bryozoa, Echiurida, Nemertini, Mollusca (Opistobranchia, Gastropoda Prosobranchia, Bivalvia,
Scaphopoda and Solenogastra), Polychaeta, Crustacea (Isopoda, Mysidacea, Arnphipoda,
Curnacea, Tanaidacea, Euphausiacea, Decapoda, Leptostraca, Copepoda and Ostracoda),
Pycnogonida, Echinoderrnata (Ophiuroidea and Asteroidea), Ascidiacea and Pisces.
The total nurnber of species deterrnined thus far is 871; however, it should be taken into
account that not all of the taxonornic work is finished yet, and these values will surely increase.
Different measures of diversity have been calculated by main taxa and station for each sarnpling
rnethod and for the total. These rneasures included species nurnber, nurnerical abundances,
and the indices of Margaleff species richness (d), Shannon-Wiener diversity (H') and Pielou's
evenness (J').
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Taxonomical diversity
Arnong the 871 taxa deterrnined, 390 species corresponded to epifauna collected by Agassiz
trawl, 306 species were rnainly peracarid crustacea taken by the suprabenthic sledge, and only
144 were infaunal species caught with a Van Veen grab. The rock- dredge collected a total of
112 epifaunal species.
Considering the total area, Margalef species richness was rnaxirnurn for the suprabenthos
(85.59), whilst presenting rnid-range values for epibenthic fauna (34.72) and the lowest figures
for the infaunal benthos (1 1.40) (Table I).
By taxonornical group, the highest diversity corresponded to Arnphipoda (125 sp.), followed by
the Bryozoa (98 sp.), Polychaeta (89 sp.), Isopoda (80 sp.), Pycnogonida (60 sp.), and
Hydrozoa and Porifera (both with 51 sp.) (Figure 1). These taxa also offered the highest
richness (Margalef index), calculated based on total numerical abundances by station for the
rnore effective sarnpler: Bryozoa (16.92), Arnphipoda (12.87) and Isopoda (11.11); these were
followed by Hydrozoa (8.26), Polychaeta (7.26), Pycnogonida (6.59) and Dernospongiae (5.56).
The lowest richness corresponded to Echiurida, Solenogastra, and Decapoda. For colonial
groups, these figures rnust be considered with caution, since it is difficult to estirnate their
nurnerical abundances. These results are in accordance with the traditional species-rich and
species-poor taxa concept in the Antarctic Sea.
At individual levels, the highest abundances were found arnongst the infaunal polychaetes of
the Maldanidae farnily, Maldane sarsi antarctica (>100,000 ind.), followed at a great distance by
Asychis amphiglypta (>25,000) and by the Sternaspidae, Sternaspis scutata (>16,000). The
epifauna of the South Shetlands Zone seerned dorninated-as shown previously by SaizSalinas et al. (1997), Arnaud et al. (1998), Piepenburg et al. (2002) and others-by brittle-stars,
rnainly Ophionotus victoriae (10,000 ind.); the ascidians, Molgula pedunculata, Ascidia
challengeri and Aplidium s p (7,000 ind.) and pycnogonids. In the suprabenthic
cornrnunities-as in the work of San Vicente et al. (1998)-arnphipods and rnysids dorninated;
the rnain species arnong the arnphipods were Djerboa furcipes (3,414 ind.) and ÃŸhachotropi
antarctica, and arnong the rnysids, Antarctomysis maxima and Mysidetes poston (>2,000 ind.).
These abundances were to be expected, given the dorninance of soft sedirnents throughout
nearly all of the South Shetlands and Bransfield area.

Pattern diversity distribution
The diversity rneasures by station for each one of the benthic cornpartrnents -epibenthos,
suprabenthos and infauna, and total-are presented in table I. For cornparison, we considered
only the 16 stations where the three rnain sarnpling rnethods were used
In the entire South Shetlands benthic ecosystern, total numerical abundances oscillated
between 4,300 and 53,000 individuals; the species nurnber frorn 38 to 195; Margalef's richness
index from 10.07 to 19.15; Shannon's diversity index frorn 0.67 to 3.02; and Pielou's evenness
between 0.13 and 0.72. The global index values were: 626 (Sp. nb.), 63.89 (Margalef), 3.24
(Shannon) and 0.50 (Pielou).
As can be Seen in table I, there are rnajor differences arnong stations on all diversity indices in
relation to the different benthic subsystern exits, which would indicate that there is no latitudinal
cline of biodiversity. Nevertheless, sorne distribution Patterns of diversity stand out:
1) The highest richness zones seern to be located off southern of Livingstone Island, where
global values frorn 100 to 150 species per station were found, rnainly at st. 19, which
showed high species nurnbers and specific richness, globally and for suprabenthic and
epibenthic subsysterns, but also the lowest evenness. In the area closest to the Antarctic
Peninsula and in the northern Zone of Livingstone Island, high values of diversity were also
found.
2) The poorest area, as previous analysis of the rnain taxa had showed (Saiz-Salinas et al.,
1997; Arnaud et al., 1998; San Vicente et al. 1998), was located at inner Deception Island,
in Fester Bay, where the diversity indices were lowest.
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3) In spite of local differences, and strong dominance of some particular species, similar mean
values of evenness (J') were found for the three benthic subsysterns (0.42-0.59) (0.5 for
total benthic cornmunities); this would seem to indicate that, in general, individual
abundantes are rnore or less evenly distributed arnong the species in the South Shetlands
benthos.
4) Preliminary analysis regarding the relationships between diversity rneasures and
environmental Parameters indicates that depth is the rnain factor, significantly affecting
distribution patterns.
5) Multivariate analysis is now underway, and these results will be presented in October 2003
at the IBMANT-ANDEEP Symposium.

Flg. 1. Specles number (hlstograrns) and specles rlchness (Margalef's Index, llne) of 37 taxa.
Material collected at 31 statlons during the 'Bentart-95' Survey. 871 species; 47,267 determined
speclmens

QO

Extended abstracts of the IBMANTIANDEEP 2003

Dept
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Nb d
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J'
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Nb.
d
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J
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d
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Table 1. Measures of macrobenthos diversity by Station along the Livlngstone Island transect (from
Drake Passage to the Antarctlc Penlnsula), for epibenthlc specles (Agassiz trawl), suprabenthos
(sledge), Infauna (Van Veen grab), and total. Specles number (Sp); Total numerlcal abundantes
(Nb); Margaleff's specles rlchness (d); Shannon-Wlener diversity; (H') and Plelou's evenness (J')
(D: Deceptlon 1s.; SLI: South LIvIngston 1s.; B: Bransfleld Stralt; NLI: North LIvIngston 1s.)
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The Isopoda and especially the Asellota are one of the rnost numerous and irnportant elernents
of the benthos in all oceans. They are the dorninating taxon arnong crustaceans in the deep sea
and display a range of rnorphologies which is spectacular and bizarre.
However, Antarctic Asellota are little known, and no molecular data are available up to now for
phylogenetic studies. First results of ssu rDNA-gene analyses Support the rnonophyly of rnany
typical deep sea farnilies, e.g. the Munnopsidae, Ischnornesidae and Haploniscidae. On the
other hand there is no evidence for the rnonophyly of the Janiridae. In addition the rnolecular
data indicate a multiple colonization of the Antarctic deep sea. This ecosystern has to be

