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INTRODUCTION

South America was the last continent to be sepa-
rated from Antarctica about 25 million years ago
(Arntz et al., 1994). Moreover, the actual distance
between the southern tip of South America and the
Antarctic Peninsula is only about 1000 km. Hence,
if we assume that there are still remains of ancient
relations or even actual connections between non-

Antarctic and Antarctic benthic shelf fauna, the
Magellan fauna is our prime suspect. Besides pure
taxonomic relations, there could also exist similari-
ties at the level of community structure (e.g. taxo-
nomic composition, feeding guilds) or community
dynamics (e.g. reproductive strategies, growth pat-
terns, energy flow). Community energy flow is the
focus of this study: We compare mean biomass (B),
annual production (P) and productivity (P/B) of the
shelf communities of the Magellan region and the
Weddell Sea in order to identify differences in these
community parameters and their distribution among
major taxonomic groups in either area.
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SUMMARY: Our comparison of macrobenthic biomass, production and productivity of the Magellan region (14 - 349 m
water depth) and the Weddell Sea (132 - 548 m water depth) is based on multi box corer samples collected in both areas.
Biomass is slightly but not significantly lower in the Magellan region (7.3 g C m-2) than in the Weddell Sea (12.0 g C m-2).
Annual production and P/B ratio are higher in the Magellan region (5.1 g C m-2 y-1, 0.7 y-1) as compared to the Weddell Sea
(3.6 g C m-2 y-1, 0.3 y-1). In the Magellan region, Mollusca, Polychaeta and Arthropoda dominate benthic production, where-
as in the Weddell Sea Polychaeta, Porifera and Echinodermata are the most productive taxa.
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RESUMEN: PRODUCTIVIDAD DE LA COMUNIDAD BENTÓNICA EN LA REGIÓN MAGALLÁNICA Y EN EL MAR DE WEDDELL. – Nues-
tra comparación de biomasa, producción y productividad macrobentónica de la región de Magallanes (14 - 349 m) y del Mar
de Weddell (132 - 548 m) se basa en las muestras recogidas con multi box-corer en ambas áreas. La biomasa es levemente,
pero no significativamente, más baja en la región de Magallanes (7,3 g C m-2) que en el Mar de Weddell (12,0 g C m-2). La
producción anual y la tasa P/B son más altas en la región de Magallanes (5,1 g C m-2 y-1, 0,7 y-1) comparadas con las del
Mar de Weddell (3,6 g C m-2 y-1, 0,3 y-1). En la región de Magallanes, Mollusca, Polychaeta y Arthropoda dominan la pro-
ducción bentónica, sin embargo los taxones más productivos en el Mar de Weddell son Polychaeta, Porifera y Echinoder-
mata.
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METHODS

Data collection and treatment

In the Magellan region 31 stations (14 - 349 m
water depth) were sampled in 1994 with the multi
box corer (Gerdes, 1990, Gerdes et al., 1992). In the
Weddell Sea 39 stations were sampled along the
eastern shelf (132 - 548 m water depth) between
1987 and 1991 using the same corer. All samples
were sieved through 0.5 mm mesh size and fixed in
4% formaldehyde buffered with hexamethylente-
tramine.

In the laboratory animals were sorted and identi-
fied to 38 taxonomic groups (Table 1), and abun-
dance and wet mass per group were determined. We
converted the wet mass data to g Corg and kJ, using
conversion factors for major taxonomic groups pub-
lished in Cummins and Wuycheck (1971), Dayton et
al. (1974), Atkinson and Wacasey (1976), Steimle
and Terranova (1985), Rumohr et al. (1987),
Wacasey and Atkinson (1987), Walker et al. (1987),

Brey et al. (1988), Dauvin and Joncourt (1989),
Barthel (1995) and references therein.

Estimation of annual production/biomass 
ratio and production

Brey et al. (1996) estimated population P/B ratio
from easy-to-obtain parameters such as mean body
mass, living mode, feeding type, taxon, water depth
and temperature by means of artificial neural net-
works, which are a specific multivariate non-linear
approach. Production was estimated from P/B and
population biomass. Brey et al. (1996) showed the
sum of population production values obtained by
this approach to provide a reasonable estimate of
community production. Owing to the extremely
large number of species present in the Antarctic
samples, we were not able to work at species level,
but instead used the 38 taxonomic groups of Table 1
for both Magellan and Weddell Sea samples. For
these groups we determined the parameters men-
tioned above and used the artificial neural networks
of Brey et al. (1996) to estimate P/B, and, in combi-
nation with mean biomass, production per group.
The sum of these values resulted in community pro-
duction.

RESULTS

Results are presented at the level of 12 major tax-
onomic groups and the community (Figs. 2, 3). Bio-
mass is slightly but not significantly (α = 0.10)
lower in the Magellan region (7.3 g C m-2 , S.D. ±
9.9) than in the Weddell Sea (12.0 g C m-2, S.D. ±
19.7). In the Magellan region, Mollusca, Arthropo-
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TABLE 1. – The 38 taxonomic groups used for estimates of annual
P/B ratio. The numbers in brackets indicate the 12 major taxonom-

ic groups used for data representation (Figs. 2 and 3).

Porifera (1) Gastropoda (6) Isopoda (8)
Hydrozoa (2) Solenogastrea (6) Tanaidacea (8)
Anthozoa (2) Scaphopoda (6) Ostracoda (8)
Bryozoa (3) Polychaeta (7) Crustacea spp. (8)
Brachiopoda (3) Oligochaeta (7) Echinoidea (9)
Sipunculida (4) Hirudinea (7) Holothuroidea (9)
Turbellaria (5) Echiurida (7) Asteroidea (9)
Nemertinea (5) Acari (8) Ophiuroidea (9)
Priapulida (5) Pantopoda (8) Crinoidea (9)
Vermes spp. (5) Amphipoda (8) Hemichordata (10)
Polyplacophora (6) Cumacea (8) Tunicata (11)
Aplacophora (6) Harpacticoidea (8) Unidentified (12)
Bivalvia (6) Cirripedia (8)

FIG. 1. – Magellan region and Weddell Sea.

FIG. 2. – Macrobenthic biomass (g C m-2) in the Magellan region
and in the Weddell Sea.



da and Polychaeta contribute most (91%) to benthic
biomass. In the Weddell Sea, Porifera, Echinoder-
mata and Polychaeta are the dominant taxa (85%,
Fig. 2). Annual production and P/B ratio amount to
about 5.1 g C m-2 y-1 and 0.7 y-1 in the Magellan
region, compared to 3.6 g C m-2 y-1 and 0.3 y-1 the
Weddell Sea. In the Magellan region, Mollusca,
Polychaeta and Arthropoda contribute >90% to
community production, whereas in the Weddell Sea
about 78% of community production results from
Polychaeta, Porifera and Echinodermata (Fig. 3).

DISCUSSION

Methods

From a statistical point of view, the number of
stations, 31 in the Magellan region and 39 in the
Weddell Sea, is rather low, as indicated by the high
variability of biomass data. We could not detect sig-
nificant differences in biomass between the two
areas, although a comparison of Antarctic with non-
Antarctic biomass data based on larger data sets
shows Antarctic biomass to be significantly higher
(Brey and Gerdes, 1997). Moreover, in both regions
we sampled only during a limited time of the year
and hence cannot take into account potential annual
cycles in abundance and biomass.

Sampling by the multi box corer (MBC) is likely
to underestimate abundance and biomass of large
but comparatively rare species as well as of motile
species. By combination of data from MBC, trawls,
and photo surveys, Dahm (1996) showed that MBC
underestimated biomass of ophiuroids by a factor of
about three in the Weddell Sea. Decapods,

amphipods and other highly mobile animals may be
able to escape actively from being sampled by cor-
ers and grabs. In our study, however, both areas have
been sampled by the same gear. Hence, the bias
introduced by sampling may have affected the
absolute figures of biomass and production, but not
the relation between Magellan and Weddell Sea
data. 

The application of the artificial neural network
approach of Brey et al. (1996) for estimating P/B
ratios to larger taxonomic groups (Table 1) may
have caused a decrease in accuracy of the estimates
of community productivity and production.

Productivity and production

Our results indicate that the benthos of the Mag-
ellan region shows higher production (5.1 g C m-2 y-

1) as well as higher productivity (0.7 y-1) than the ben-
thos of the Weddell Sea (3.6 g C m-2 y-1 and 0.3 y-1),
whereas biomass is not distinctly different. Better
food supply to the benthos and/or higher ambient
temperature may be responsible for higher produc-
tion and productivity of the Magellan benthos (see
Brey and Clarke, 1993).

The distribution of benthic production among
major taxonomic groups is distinctly different
between the two areas. In the Magellan region 97%
of production is concentrated on four groups only
(Mollusca, Polychaeta, Arthropoda, Echinoderma-
ta), whereas in the Weddell Sea nine groups are
required to reach 97% of community production
(Fig. 3). In other words, in terms of major taxonom-
ic groups, energy flow through the benthos is more
“diverse” in the Weddell Sea.

Mollusca are the group with highest production
in the Magellan area, but do not play any significant
role in the Weddell Sea. Vice versa, Porifera and
Echinodermata contribute significantly to produc-
tion in the Weddell Sea, but not at all in the Magel-
lan region. Polychaeta are the only group of similar
high importance in both areas (>= 33%). Obviously,
about two thirds of total energy flow is channeled
through different taxonomic pathways in the two
areas. The reasons for these differences, especially
the predominance of Mollusca in the one case and of
Porifera in the other, are not yet fully understood.

Our findings indicate that concerning communi-
ty structure and dynamics the Magellan benthos is
more closely related to other, e.g. boreal shelf com-
munities than to the Weddell Sea (see Brey and
Gerdes, 1997). The typical features of the Antarctic
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FIG. 3. – Macrobenthic production (g C m-2 y-1) and productivity 
(y-1) in the Magellan region and in the Weddell Sea.



shelf benthos are the broad distribution of energy
flow among taxa and the outstanding significance of
Porifera and Echinodermata in community energy
flow.
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