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2. Population and community structure

Based on the analysis of underwater videos and photographs combined with simultaneous taxonomic determination of the suspension feeding fauna from
trawls and corers, we have obtained a first idea of species composition as well as the structure and distribution of the populations forming these communities.
Fig. 2  presents the distribution of four species of gorgonians (Octocorallia) at Kapp Norvegia.

The working group "Littoral benthic ecology" consists of researchers
belonging to various institutions in Spain and Germany. In this
specific project also the following persons are involved: Pablo José
López-González (Universidad de Sevilla, Spain), Joandomènec
Ros (Universidad de Barcelona, Spain) and Nuria Teixidó (Alfred
Wegener Institut, Germany).

Fig. 8: Size frequency distribution of oocytes along the three parts of the colony (apical,
medial and basal).

For decades there was a belief that suspension feeders should depend on the rain of particles from planktonic summer
blooms to be able to sustain long periods of hunger in winter, a strategy that was apparently supported by a sessile
style of life, a low basal metabolism in cold water, slow growth and reduced productivity. However, low feeding activity
of suspension feeders in Antarctic summer during EASIZ I and II, as well as British data from shallow water at Signy
Island, have raised doubts as to the validity of this hypothesis. Our goal is to find out what is the food base of the rich
benthic suspension feeder communities in the high Antarctic.

Fig. 2: Distribution of the most abundant gorgonian species along a ROV transect at Kapp Norvegia.

 Introduction

High Antarctic benthic suspension feeders seem to have developed various
strategies to exploit the whole range of available food. Besides predominantly
macrophagous species there are microphagous representatives which take
advantage of tiny food organisms available (although in lower quantities)
year round, and others, which exploit food sources over a very wide size
range. Furthermore, they might - particularly in winter - use seston made
available by resuspension and lateral advection. In view of their high densities,
suspension feeder communities must play an important part in coupling
processes between the pelagial and the benthal.
Lateral transport was considered in the shelf model presented by Grebmeier
& Barry (Fig.6). The model is corroborated by further data from Mc Murdo
Sound (Dayton et al., Dunbar et al.) and observations by Palanques et al.

who found microalgae from shallow water at 1000m depth off the South
Shetland Islands.
Low C/N ratios observed in places where benthic suspension feeders are
very abundant might reflect the capability of these taxa to consume the
organic component of sediments (POC and small organisms), particularly
when it is resuspended. Thus low C/N values in the sediment (Fig.7)  might
rather reflect the activity of suspension feeders than differences in the
organic material sedimenting from the water column. High nitrite values
(same Fig.) may be due to ammonium from excretion processes of suspension
feeders. As nitrite is an obligatory intermediate in nitrification processes,
the high values found in the Weddell Sea sediments suggest another
important role of benthic suspension feeders in recycling and remineralization
processes of organic matter.
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5. Role of benthic suspension feeders in Antarctic shelf communities

3. Feeding ecology I: Potential food sources

In the Southern Ocean potential food sources for suspension feeders stem,
on the one hand, from vertical fluxes (sedimenting plankton, faeces,
aggregates; vertically migrating fauna; dissolved organic matter), on the
other hand lateral advection and resuspension should provide a seston
close to the seafloor even in periods when the vertical particle flux is thin
or vanishes. The resulting size spectrum of the available food reaches from
< 2 µm (picoplankton) to >4 cm (macroplankton and small nekton) (Fig. 3).

alcyonarian Anthomastus bathyproctus  (the latter from the
Drake Passage).

In  Fig. 4 the gastrovascular contents of four species are
presented. The two hydrozoans had ingested quite different

items, a high percentage of diatoms in O. antarctica
and a diet dominated by copepods in T. ralphii. In

contrast to the other species studied many
polyps of O. antarctica  were empty. Of the

octocorals, the stoloniferan Clavularia
had mainly ingested diatoms whereas

the alcyonarian Anthomastus  had
exclusively fed on salps.

The results of feeding experiments
carried out with the hydrozoan
O. antarctica  and the gorgonian
Primnoella sp. are shown in
Fig. 5. For the first time they
reveal a tendency towards
feeding on the fine fraction
("flagellate system") which, in
contrast to the bloom system,
is available year round. The
hydrozoan mainly ingested
dinoflagellates, but also fed on
other groups, whereas the
gorgonian preyed on
dinoflagellates and ciliates. The
use of the fine fraction in deep
water should enable these
suspension feeders to remain
active during the low food
season. Furthermore, it might
influence the timing of their
reproduction.

Fig. 4 : (Above) Percentage of full and empty gastrovascular cavities for the four studied species Black colour
shows coelenteron with prey items, white colour without prey items. (Below) Percentage of prey items in the
dissected polyps for each studied species and aspect of the species.
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Fig. 3: Prey type and prey size in different suspension feeder groups modified after
Riedl (1966) considering the recent findings on suspension feeders' natural diet which
increased the range of quality and quantity of prey both at small size (pico and
nanoplankton, continuous prey) and at big size (zooplankton and microplankton,
occasional prey). Light shaded areas and bold purple crosses refer to information
that has been added to Riedl's original figure. Potential of filtering water (right hand)
of each group is also shown.

Fig. 5: Net growth rate in control (Kc) and experimental (Ke) chamber of the different
groups of plankton and POC, DOC for Oswaldella antarctica (above) and
Primnoella spp. (below).

4. Feeding ecology II: Food of Antarctic suspension feeders

Our data on the natural food of Antarctic benthic suspension feeders are the first from depths beyond the scuba diving zone (ca. 40m). They are from
about 200-400 m depth on the Weddell Sea shelf and from an underwater hilltop at 60m (a rare pattern in the Weddell Sea) off Four Seasons Inlet.
The two species from the hilltop are the hydrozoan Tubularia ralphii  and the stoloniferan Clavularia cf. frankliniana. The four species from the deeper
shelf whose food was investigated are the hydrozoan Oswaldella antarctica, the gorgonians Primnoisis antarctica, P. mimas  and Primnoella sp.,and the
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Large areas of the high Antarctic Weddell sea shelf are characterized by benthic suspension feeder communities rich
both in species and in biomass. The richness of these three-dimensional epibenthic communities, which are dominated
by sessile taxa such as sponges, bryozoans, cnidarians and ascidians, is in obvious contrast to the seasonally limited
phytoplankton production in the euphotic zone and a water column, which during most of the year seems to be devoid
of larger particles (Secchi depths to 79m!).

Fig. 6: Idealised diagram of food supply processes to the Antarctic benthos in summer
(left) and winter (right). Green arrows means microplankton and fecal pellet (summer)
and pico and nanoplankton (winter) vertical flux, green dotted arrow zooplankton
vertical migration (winter) and blue arrows lateral (from the shelf, slope and shallow
areas) water flow (all year).

Fig. 7: Values of C/N rate and NO2 for the areas of North Kapp Norvegia (N/KN),
Kapp Norvegia (KN), South Vestkapp (S/VK), Drescher Inlet (DI). +++ High abundance
of benthic suspension feeders; ++ Abundance of benthic suspension feeders; +
Presence of benthic suspension feeders.
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6. Modes of reproduction: a consequence of trophic ecoloy?

1. Succession in suspension feeder communities

Parts of the epibenthic communities on the Weddell Sea shelf are recurrently
hit by iceberg impact, which leads to their total or partial destruction.As a
consequence, many different successional stages of recolonisation occur

simultaneously in these ecosystems. It is important to study the spatial and
temporal scales of these and the duration of recolonisation processes to
arrive at conclusions on the chronological sequence of individual successional
stages, as these provide information on the resilience (capacity of recovery)
of the Antarctic benthic ecosystems. By analizing the photo  sequencies
(Fig. 1) of a remtoely operated vehicle, some of the pioneer species (above
all, gorgonians and hydrozoans) were identiftied which are typical of early
successional stages. In late successional stages long-lived “cabbage”
sponges are dominant.
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Our investigations on the reproductive
biology of Antarctic octocorals have three goals:
a comparison with related non-polar species to
study possible adaptations to the polar environment;
a comparison with other polar invertebrates to study
the applicability of certain paradigms such as "Thorson's
rule"; and the study of the relations between trophic
strategies and reproductive trends.
As an example the oocyte size classes of the gorgonian
Ainigmaptilon antarcticus  are presented (Fig. 8), which
always reveal two modes probably representing ripe,
advanced oocytes to be spawned soon, and immature
oocytes to be spawned in the following year.
The development time of the ripe oocytes is unknown. No
larvae of
A. antarcticus were found in the colonies during Antarctic
summer. As these larvae are usually lecithotrophic, their
liberation in Antarctic summer would not make much sense
from a trophic point of view. However, setting them free in
autumn, they could develop over winter into an actively feeding
polyp which at the onset of summer can exploit the material
sedimenting from plankton blooms.
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byConclusions
Cnidarians exploit patch, seasonally available and also microscopic food. The activity and production of Antarctic
benthos does not stop during winter, nor do oogenesis processes. The role of suspension feeders in benthic communities
is still far from being clear, but they must play a principal role both in pelagobenthic coupling processes and in organic
matter recycling.
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