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ABSTRACT: In 1977 and 1980 rich materials of necrophagous invertebrates were
collected in the Admiralty Bay of King George Island. The collecting was carried out
in 9 stations differing with respect to their habitat conditions. The stations were
established at depths ranging from 5 to 90 m. In baited traps placed in the stations
295074 specimens of various animals belonging to almost 100 taxa were caught. It was
found that 23 species out of the above mentioned taxa were necrophagous. and 10 further
species were suspected of necrophagy. On the basis of their specific composition and
domination structure the summer and winter assemblages of necrophagous invertebrates
were described and compared with each other. An analysis of spatial and seasonal
changes in the structure and abundance of these assemblages was carried out, and the
habitat preferences of particular species as well as a list of species displaying permanent
or seasonal necrophagy were determinted. Three forms of the competitive community
of necrophagous invertebrates were distinguished.
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1. Introduction

It is commonly accepted that the ecosystem of the ocean surrounding
Antarctica is less complex, than the ecosystems of other oceanic areas.
The number of trophic levels is lower and food chains are shorter. In

* The present investigations were supported by the Polish Academy of Sciences as
a part of the Projects MR—II—16A and MR—1--29A, and they were carried out during
the [—st (1976--78) and IV—th (1979—80) Polish Antarctic Expeditions to the “Arctowski”
Station.
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Antarctic waters a patchy distribution of organisms is very pronounced.
The areas with considerable density of biomass occur in the zones of
upwellings, cyclonic whirling of water and shelves; in comparison with the
coastal zone open oceanic areas situated far from the continent and islands
are deserts. Rakusa-Suszczewski (1980a) is of the opinion that this zone
is the main centre of the circulation of matter and energy flow in the
ecosystem. Here not only the biogenic compounds are upwelled from the
depths of the ocean, but also the organic matter is carried away from
the sea onto the shore and it is also washed from the land to the sea.
These processes determine the primary and secondary production of the
ocean.

From the conceptual model of Rakusa-Suszczewski (1980b) presenting
main trophic relations conditioning the circulation of matter and energy
flow in the coastal part of the Antarctic ecosystem it follows that benthic
organisms also play a significant role in the system. Particularly strong
development of benthos takes place in the continental shelf. The abundance
and growth rate of bottom communities are mainly determined by the
amount of the inflowing organic matter. In cold waters, where temperature
fluctuations are minimal, food is the main limiting factor for the development
of benthos. Necrophagous animals, which are adapted to feed on carrion,
have the possibility to use a rich source of food present in the sea
bottom in every season. So far only few complex studies were devoted
to the Antarctic necrophagous animals. They have been carried out
only at the coast of Adelie Land and in the vicinity of the Japanese
station Syowa (East Antarctica) and in the region of Kerguelen Islands
(Arnaud 1964, 1970, 1974; Hoshiai 1968). Certain species of Antarctic
necrophagous invertebrates have been more extensively treated in autecological
works of Dearborn (1967), Pearse (1969), Bregazzi (1972a), Dearborn
(1977), Rakusa-Suszczewski (1982) and Fratt and Dearborn (1984).
So far, however, the interrelations between necrophagous species which
occur in common, forming specific structures and functional systems, have
been usually ignored.

It is often suggested (e.g. by Rakusa-Suszczewski 1980a, 1980b, 1980c)
that the extinction of whales has caused the overproduction of krill
(Euphausia superba). Part of the overproduction is consumed by rapidly
reproducing seals and penguins, but it seems that the amount of krill
which dies in a natural way and drops dead to the sea bottom has
also increased. Taking into account the fact that the processes of decomposi-
tion in cold Antarctic water are slow (Rakusa-Suszczewski and Zda-
nowski 1980), it is feasible to presume that the excess of organic matter
is used as food by benthic animals. As a result, the abundance and
biomass of their communities may increase. To answer the question how
this would affect the overall circulation of matter and energy in the
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Antarctic ecosystem, the specific composition and structure of necrophagous
assemblages as well as their seasonal variability and differentiation influenced
by abiotic factors have first to be determined and this was the aim of

the present study on the necrophagous invertebrates inhabiting the bottom
of the Admiralty Bay.

2. Study area

The Admiralty Bay, from where the samples of necrophagous animals
were collected, is the largest bay of the King George Island, and, also,
the largest one in the South Shetland archipelago. It has the character
of a fiord with a” ramified system of bays (Fig. 1). The surface area of
the Admiralty Bay is 120 km? (Jazdzewski et. al. in 1986 and the
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length of its varied shoreline amounts to 85 km (Rakusa-Suszczewski
1980c). The maximum depth of the bay is abt. 600 m (Furmanczyk
and Marsz 1980). Characteristic sills and walls which occur in the bottom
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cause whirling of cold, highly saline water masses flowing into the bay
from the Bransfield Strait (Rakusa-Suszczewski 1980c). Detailed informa-
tion on climatic conditions of the region of the “H. Arctowski” Station
and extensive hydrological characteristics of the Admiralty Bay are to be
found in the papers by Dera (1979), Nowosielski (1980), Presler (1980),
Pruszak (1980), Pgecherzewski (1980a, 1980b), Rakusa-Suszczewski
(1980c), Samp (1980), Zubek (1980) and Szafranski and Lipski (1982).

For the study of the necrophagous invertebrates two regions of the
Admiralty Bay were chosen (Fig. 1): one of them at the Shag Point, the
other at Thomas Point. They strongly differ from each other with respect
to bottom structure, sediments, influence of tidal currents, waves and other
environmental factors. Within the boundaries of each investigated region,
sampling stations were situated at depths of 5, 15, 30, 60 and 90 m on
a section established along a straight line.

At the Shag Point, region, where section 1 was established, the bottom
slopes moderately down to a depth of about 60 m and only at a distance
of about 400—500 m from the shore falls down to the main, deep trough
of the bay (Fig. 2a). At the shore, the bottom is rocky. At a depth of
15 m it is covered with stones and gravel, and deeper (30 and 60 m)
with gravel and mud. At 90 m mud still dominates and single stones are
scattered over the bottom. At Shag Pt. there occur abundant populations
of algae, whose specific composition changes with increase in depth.
Zielinski (1981) and Furmanczyk and Zielinski (1982) have found four
algal communities. Stations A and B of section I are adjacent to the
community of Leptosomia simplex, Ascoseira mirabilis, Hildebrandia lecannel-
lieri, Phycodrys antarctica, Desmarestia menziesii, Desmarestia sp. and
Himantothallus grandifolius, which occur at the depths down to 15 m.
Stations C, D and E were estabilished within an algal community of
Himantothallus grandifolius, Desmarestia sp. and Plocamium coccineum, and
station E was situated at the limit of the range of this community. The
coastal zone of the Shag Point region is exposed to the influence of
strong waving and the abrasive action of the pack-ice. In stations D and
E pronounced influence of vertical tidal currents and sporadic furrowing
of the bottom by icebergs occurred.

Section II was established at the opening of the Ezcurra Inlet at
Thomas Point. The bottom slopes sharply there: at a distance of about
300 m from the coast the depth was already 100 m (Fig. 2b). The
coastal areas of the bottom were covered with stones. At a depth of 15 m
the bottom is covered with stones, gravel and some mud; at a depth
of 30 m it changes into gravel and mud. Still deeper the sediments are
dominated by mud, with scattered pieces of rock. In the tidal zone and
slightly deeper, algal community occurs, composed of Monostroma hariotti,
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Adenocystis utricularis, Iridaea obovata and Leptosomia simplex. Still deeper,
down to 90 m, in much lower density than in section I, algae from the
community of Himantothallus grandifolius, Desmarestia sp., Plocamium coc-
cineum occur (Zielinski 1981, Furmanczyk and Zielinski 1982, own
data). In the region of section II (especially in stations D and E) very
strong influence of tidal currents and wave action in the coastal zone
was noted. In summer pack-ice frequently concentrates and moves at the
coast, whereas in winter the freezing of the sea is accompanied by the
appearance of characteristic hummocked ice.

3. Materials and methods

The materials were collected in 1977 and 1980, during the I-st and
IV-th Polish Antarctic Expeditions to the “Arctowski” Station. In 1977 the
samples were taken in September and October from under a compact

ice-cover 0.5 m thick, i.e. in conditions typical of winter and that is why
this sampling period was termed a winter one. In 1980 the necrophagous
animals were collected in January and February and, consequently, the
period was named a summer one.

Animals were caught using traps which were put on the selected sta-
tions (Fig. 2). The character of the bottom in these places was determined
with the Van Veen bottom sampler.

In 1977 samplings were conducted simultaneously first in all stations of
section I, and then, also simultaneously, in all stations of section II, whereas
in 1980 they were carried out simultaneously in all stations of both
sections. Traps used in 19777 had the form of a cylinder. They were
100 cm in length, and 50 cm in diameter. Both ends of the cylinder
were truncated cones whose narrower ends were inside the cylinder. The
diameter of interior, narrower ends of the cones was 15 cm. One of the
cones was movable that enabled the removing of animals collected in the
trap. The mesh diameter of the net covering traps was 4 mm. Traps used
in 1980 (Fig. 3) were cubicoids. Their length was 100 cm, and their
width and height 40 cm each. The internal opening of each of two
truncated pyramids that were directed to the inside of the cubicoid had
13 cm in diameter. The mesh diameter of the net of these traps was 2 mm.
In 1977 the materials were collected through the holes done in the
ice-cover. In the summer of 1980 they were collected from the fishing-boat
“Dziunia”. To avoid changes of the position of traps (being precisely
the same as those in 1977) they were connected with a rope the length
of which was adjusted in the way ensuring that the traps were put on
the desired depths. The set of the traps was fixed at one end to the
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shore, and to a rope joining a heavy anchor to a buoy floating on the
sea surface. The meat of fishes from the genus Notothenia or of seals
was used as a bait to attract necrophagous animals. A single portion
of meat for each trap weighed about 0.5—1.0 kg. Traps were pulled up

Fig. 3. The author with a trap used to collect necrophagous animals in summer of 1980.

and lowered usually every second day. They were repeatedly lowered with
a new bait immediately after removing of captured animals. In this way
162 samples were collected from all stations of section I and II (Tab. I).
- Due to technical difficulties, in winter of 1977 no samples were collected
from the station E of section I (depth 90 m) and from the station A of
section I (depth 5 m), whereas in summer 1980 from station A of
section II. In 1980, before the proper sampling of necrophagous animals,
the same traps were put in all of the investigated stations (including
station ITA) but the bait was not put into the traps. In this way, in
the course of 9 days of fishing 25 samples containing animals were
obtained; the animals were trapped accidentally without being attracted by
carrion. The above preliminary fishing was aimed at supplying the author
with comparative material, which was used to exclude accidental species
from the list of necrophagous animals.

All captured animals were preserved in a 49, buffered formalin solution.
After segregation the animals were put into a 759 ethanol. Part of the
material was determined owing to the kind help of Polish and foreign
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specialists. The following animal groups were determined by: Prof. K. Jaz-
dzewski and E. Presler, M.Sc. (University of Lodz — UL) — Amphipoda;
T. Orman-Krynicka, M.Sc. and A. Szymczak, M.Sc. (UL)— Isopoda;
Dr. P. M. Arnaud (Station marine d’Endoume, Marseille, France) — Mollusca.
The remaining animals were determined by the author himself and the
correctness of the determination of Pycnogonida was verified by Dr. F. Arnaud
(Station marine d’Endoume, Marseille, France), whereas the verification of
Echinodermata determinations was due to the scientists of Museum National
d’Historie Naturelle in Paris — Prof. G. Cherbonnier and Dr. A. Guille, who
have kindly put at author’s disposal typical materials for comparative
purposes.

A preliminary analysis of the specific composition of animals caught
in baited traps showed that not all of them may be included among necrophagous
animals. The traps were not sufficiently selective devices of sampling, because
part of organisms happened to be trapped accidentally, either due to
passive displacement — e.g. as a result of being carried to the trap by
water currents or of being torn away from the bottom while the trap was
pulled up from the bottom, or due to active movement — e.g. as a result
of active moving in pursuit of prey or searching for a hiding place, etc.
Proper necrophagous animals were separated from all species caught using
the following criteria:

1. Direct observation of animals’ feeding on carrion (in the laboratory
and in natural environment) or of its feeding on other food types.

2. Literature data which specify the way of feeding and the food type.

3. Analysis of stomach contents of animals caught in traps.

4. Analysis of data obtained from the series of catches using traps

without baits (“blank test”). Material obtained in this way from the same
stations sampled later with baited traps was used for comparison.
The abundance of particular species caught during 24 hours (WL,) in the
non-baited trap was compared with the abundance of this species collected
in the same time (WL) in the baited trap. If the latter value was higher
at any of the investigated stations it was assumed that the attractive
influence of the bait did occur.

5. Estimation of the frequency of species. Since the frequency of a species
in samples is influenced by its abundance in the biocenosis and by the
low selectivity of the traps, this criterion cannot be considered as a decisive
one. Analogically to the scale of the species stability in the biocenosis
which was based on frequency (Tichler 1949, after Trojan 1975), the
species whose frequency (F) was less than 259 were considered as possibly
accidentally caught in the baited traps.

Having selected from the materials a group of species of necrophagous
invertebrates (see chapter 4.1). their biomass was measured. The wet alcoholic
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weight of animals collected in 1980 was estimated by weighing all individuals
from a given species present in single samples. The measurements were
done to the nearest 0.1 g for small animals (Amphipoda and Cirolana
cf. oculata) and to the nearest 0.5 g for all the others. Before weighing,
the animals were dried on blotting paper until wet spots were not recorded.
Estimation of the biomass of necrophagous animals collected in winter
of 1977 was impossible, because a large part of the material after determination
was left in cooperating laboratories and some animals were damaged or
dried during the determination procedure. To be sure that the collected
material was a representative one curves were drawn, which illustrate the
relation between the number of collected species and time of catching
with the trap. These curves proved that the total time of sampling at
each station was long enough to regard the material as a representative one.

To characterize the assemblages of necrophagous invertebrates and to
make proper comparisons the following indices and calculations were
applied:

1. Frequency (F)
na

It was calculated from the ratio F = - 100, where “n” — number of

[3Pel) 3

samples with species “a”, “N” — number of samples in a given series.
The frequency was expressed in percentages.

2. Daily abundance index (WL)
It was calculated by dividing the number of all specimens of particular
species caught in a given station by the total time of catching. The
chosen unit of time was a 24 hours period. To avoid values below 1 the
quotient was multiplied by 100.

3. Daily biomass index (WM)
It was calculated by dividing the wet weight of all specimens of particular
species caught at a given station by the total time of catching expressed
in days (24 h) and then multiplying the gquotient by 100.

4. Index of the dominance in abundance (Dy,)

. WL, .
It was calculated from the equation Dy, = ————-100; this index expres-

Y WL

1-i

3341

ses the percentage share of the abundance of a given species “i” (expressed
as daily abundance index — WL,) in the total abundance of the assemblage
expressed as a sum of daily abundance indices of all species of the
assemblage — ) WL.

1-i

5. Index of the dominance in biomass (D)























































































