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ABSTRACT: Macrozooplankton was collected at 63 stations by means of a Bongo
sampler in the layer from the surface to a depth of 200 m. Wet formalin volume
of siphonophors, polychaetes, pteropods, copepods, amphipods, euphausiids, chaetognaths,
salps, and the rerpaining animals was determined; the distribution of major species
was presented. Low diversity in macrozooplankton composition was observed in the study
area. As far as biomass was concerned, salps predominated in the whole area; they
occurred in exceptionally large quantities Large amounts of krill were also observed in some
areas. Besides salps and krill, other euphausiids had the greatest share in the zooplankton;
they were more abundant than copepods. Macrozooplankton biomass without salps and
krill was low when compared with the values known from literature.
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1. Introduction

Antarctic zooplankton is characterized by a low number of species
(Mackintosh 1934, Hardy and Gunther 1935, Voronina 1977), cir-
cumpolar distribution of most of them (Mackintosh 1937, Baker 1954),
seasonal vertical migrations of certain abundant species (Ommaney 1936,
Mackintosh 1937, David 1955, 1958, Andrews 1966, Kane 1966,
Timonin 1968, Voronina 1970, 1972, Voronina Vladimirskaja and Zmi-

' jewska 1978) as well as the relatively large biomass and its small seasonal
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changes (Foxton 1956, Voronina and Naumov 1968). Different water
masses are inhabited by different plankton communities (Jazdzewski, Kittel
and Lotocki 1982, Rakusa-Suszczewski 1983).

Relatively little is known about seasonal and long-term changes in the
composition and biomass of Antarctic zooplankton. The SIBEX experiment,
of which the present paper is a part, is to explain these problems.

2. Material and methods

Samples were taken between December 10, 1983 and January 8, 1984
at 63 stations (Fig. 1) whose characteristics are given by Rakusa-Suszczewski
and Lipski 1985. A Bongo sampler was used; its mouths had a diameter
of 60 cm, one of them was furnished with a 333 ym mesh gauze, the
other — with a 505 pm mesh gauze. The tows were double oblique, made
at the vessel’s speed of 3 knots, from the surface to a depth of about
200 m and back; their depth more or less corresponded to the range
of the Antarctic Surface Water. The maximum depth of tows was measured
with a time depth recorder. There was a flowmeter inside each sampler
mouth, enabling the calculation of the amount of water filtered. The samples
were preserved in 4%, formalin. They were usually preserved whole except
for a few very abundant ones. The tows were made at various hours
but because of the season and latitude, very few were made after dark.

The present paper is based only on samples collected with the 505 pm
net. The samples were analysed on board the ship, in part during the
investigations and in part on the way back. They were sorted out without
a microscope; coelenterates, polychaetes, pteropods, amphipods, euphausiids,
salps, chaetognaths, fish and other large animals were picked out. Wet
formalin volume of each group and the¢ volume of the remaining small
plankton, in which the share of copepods was roughly estimated, were
measured by the displacement method. Salps were dehydrated prior to volume
measurement on a gauze, the remaining groups, with the exception of
chaetognaths, being dehydrated on blotting-paper. Since chaetognaths were
often in bad shape after being preserved, it was impossible to measure
their volume so that it would be comparable; instead, their length was
measured and their volume was calculated from the formula:

V(mm?)=0.003 x L3(mm)

This formula was established empirically by measuring the length and
volume of well-preserved specimens of various size.

- The animals were then determined under a steroscopic microscope and
counted. Salps were not coumted because there were too many of them
and they came in various sizes; only their volume was measured. Very
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small organisms, which could not have been collected -by the net used
in any representative manner (eg. Pelagobia longicirrata) were not counted;
only their presence was noted. The following papers were used for species
determination: Alvarino (1981) for Siphonophora;, Oransans Ramirez
and Dinofrio 1974 (1974) and Stép-Bovitz (1981) for Polychaeta;
Massy (1932), Van der Spoel and Boltovskoy (1981) for Pteropoda;
Mauchline and Fisher (1969), Dzik and Jazdzewski (1978) for Eupha-
usiacea; Barnard (1969) Dinofrio (1977) Bowman and Gruner (1973)
for Amphipoda; Boltovskoy (1981), O’Sulivan (1982) for Chaetognatha.

3. Results

Salps had the greatest volume at the majority of stations. Their
greatest quantities — over 1000 ml in 1000 m*® of water — were encountered
in the Elephant I. area; great quantities of salps were also observed in
the Drake Passage — several hundred ml in 1000 m® of water. The few
stations where salps were not found were situated within the range of
waters from the Weddell Sea (Fig. 2) Besides salps, large amounts of krill
Euphausia superba were found at some stations; in the Palmer Archipelago area,
their amount also exceeded 1000 ml in 1000 m*® of water. The volume of
the remaining plankton was more or less equal in the whole of the study
area — several tens of ml in 10CC m> of water (Fig. 2) euphausids, copepods,
and chaetognaths predominated (Table I). The largest quantities of plankton
(excluding salps and krill) were found at stations 99 in the Palmer Archi-
pelago area and at stations 8 and 10 in the Weddell Sea, the smallest — at
stations 113, 119, 134, 137, and 140 in the Bransfield Strait (Fig. 2) Mean volume
of plankton for the whole study area was 319.9 ml/1000 m3, for plankton
without salps it was 77.7 ml/1000 m?, and for plankton without salps and
krill — 23.5 ml/1000 m3 of water.

In the material collected, 53 taxons, including 24 species, were distinguished
besides Copepoda (app.).

Among siphonophors, the most aboundant in the whole of the study
area were probably Dimophyes arctica but since there were problems with
differentiating it from other species of similar size, it was included in the
group of “other Calycophorae” (app.).. Diphyes antarctica was a large and
easily recognizable species; it was encountered within the whole study
area but was most aboundant east of the Bransfield Strait. Siphonophors
from the group of Physonectae, most likely Pyrostephos vanhoeffeni were
less frequent than the above-mentioned species: they were characterized
by a tendency to occur where no D. antarctica was observed (app).

Polychaetes were represented by several forms, out of which only
Rhynchonereella bongraini, Vanadis antarctica and adult Tomopteris carpenteri
were identified. Rhynchonereella bongraini was the most often encountered
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Table I.

Mean macrozooplankton composition (%, per volume)

% share in macro-
zooplankton; Sal-
pae and E. superba

% share in the
whole macro-

zooplankton excluded

Siphonophora 0.3 4.5
Polychaeta 0.1 1.6
Pteropoda 0.2 2.7
Copepoda 1.9 25.8
Amphipoda 0.2 3.0
E. superba 16.9

other Euphausiacea 2.7 36.0
Chaetognatha 0.8 11.2
Salpae 75.7

others 1.1 15.2

species — it was found .at most stations, occurring in greatest quantities
in the southern and eastern part of the study area, i.e., in the waters
under the influence of the Weddell Sea. Tomopteris carpenteri occurred

mostly in the waters of the Drake Passage, and single specimens of
Vanadis antarctica were found in the Drake Passage and east of the
Bransfield Strait. Smaller polychaetes from the genus Tomopteris were common
and quite abundant in the whole of the study area but since they could
have included both juvenile T. carpenteri and other species (especially
T. septentrionalis) and were difficult to differentiate, they were treated together
(app.). Other polychaetes — from the genus Travisiopsis, from the family
Syllidae, and larvae of Spionidae — were usually observed near land, over
the. shelf (app). A species present in many samples — Pelagobia longi-
cirrata — was not quantitatively treated due to its small dimensions. ,

Among pteropods, four species were noted: Limacina helicina, Cleeodora
sulcata, Clione limacina, and Spongiobranchaea australis. I.. helicina was the
predominant species; it was observed in the whole of the study area
and was most abundant in the waters of the Palmer Archipelago and
Drake Passage C. limacina was equally common though less abundant.
The remaining two species were encountered sporadically and in small
quantities. It is worth mentioning that large amounts of eggs, probably
of L. helicina, were found, especially in the south-western part of the
investigated area (app.).

Amphipods were often present but the number of their specimens was
small. The most common species were Hyperiella dilatata, encountered in
the whole area, and Vibilia antarctica, which occurred everywhere except
for stations in the Weddell Sea. The latter species always co-occurred with
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salps. Themisto gaudichaudii and Cyllopus magellanicus occurred mostly in
the Drake Passage and sporadically also in the Bransfield Strait. Single
specimens of Cyllopus lucasii were present in the whole study area, and
Orchomene plebs — in shelf waters.

Thysanoessa macrura, Euphausia superba, and E. frigida predominated
among euphausiids. The distribution of 7. macrura was uniform in the
whole study area. The same may be said about E. frigida except that
it was not encountered at stations in the Weddell Sea. E. superba was
much more abundant in the Palmer Archipelago area and off Elephant I.
than in the remaining area. E. triacantha occurred sporadically, mainly
in the western part of the investigated area, and E. crystallorophias was
found only at two stations in the Bransfield Strait.

Three species of chaetognaths were distinguished: Eukrohnia hamata,
Sagitta gazellae, and Sagitta marri. E. hamata was abundant in the whole
of the study area; it was less numerous only at several stations in the
western: part of the Drake Passage and in the central part of the Bransfield
Strait. S. gazellae was also present in the whole of the investigated area
though in smaller quantities while the scarce occurrence of S. marri was
irregular. V

Besides the above-mentioned groups of animals, ostracods and ap-
pendicularians occurred regularly and in relatively large quantities. However,
they were not determined in detail (app.). Lucifer sp. decapod was encountered
quite frequently though in small quantities while Hydromedusae and Ctenophora
were less frequently encountered; small cephalopods were taken twice (app.).
At stations close to land, representatives of meroplankton and bottom fauna
were found, often in large quantities — larvae of Cirripedia, Mysidacea,
Decapoda, and Pisces (app.). Single specimens of fish larvae were also
encountered at stations located far from land.

- As can be seen from the above, as regards macrozooplankton com-
position, the area of the southern part of the Drake Passage and the
Bransfield Strait was not too varied in the early summer of 1983/1984.
Many species were found in all parts of the study area. However, the
differenees 1 macrozooplankton biomass and the uneven distribution of
certain species cnabie {o differenniate four areas:

1. Waters of the Drake Passage, characterized by regular occurrence of

Tomopteris carpenteri and Themisto guadichaudii and the relatively small
amount of Eukrohnia hamata, especially in the western part of this area.

2. Shelf waters west and north of the Palmer Archipelago, characterized
by large abundance of many species and therefore a large volume of
macrozooplankton (without salps).

3. Waters of the Bransfield Strait with particularly small quntities and
volumes of macrozooplankton.
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4. Waters of the Weddell Sea, characterized by the absence of such forms
common elsewhere as Salpa sp., Vibilia antarctica, and Euphausia frigida.

td

4. Discussion

During the past few decades, various methods of zooplankton collection
have been used so the determination of its abundance and composition
did not always refer to the same zooplankton fractions. Mackintosh (1934)
conducted investigations in the Atlantic sector of the Antarctic, using a net
with an inlet diameter of 1 m and a mesh size of about 1.5mm (15
meshes in an inch) and making oblique hauls in the 0—100 m layer at
a distance of 2/3nM. It may be calculated that the volume of water
filtered was in the order of 1000 m® per haul. He differentiated a group
of 7 most abundant taxons including 3 species of copepods, 2 species
of euphausiids, 1 species of pteropods and chaetognaths. The largest quantities
of zooplankton observed by him in the summer season occurred in the
north-eastern parts of the Scotia Sea and the Weddell Sea, and in the
Bellingshausen Sea — over 10000 specimens per haul while in the area
around the Antarctic Peninsula, covering the Palmer Archipelago, South
Shetland Is., Bransfield Strait and extending to the South Orkney Is.,
zooplankton was scarce and not numerous, often below 100 specimens
per haul (excepting shoal-forming Euphausia superba, Salpa fusiformis, and
Limacina balea). Foxton (1956) gave one of the first estimates of the
Antarctic zooplankton biomass, giving the volume of zooplankton per
haul in different layers, seasons, and parts of the Southern Ocean. Assuming
that the net used by him (inlet diameter of 0.7 m, mesh size 360 um)
filtered 20 m® of water in 50 m of a vertical haul, then mean volume
of zooplankton in the summer Antarctic months in the 0—100 m layer
was 65.3 mm3/m3 in December, 41.5 mm®/m3 in January, and 79.8 mm?3/m3
in February. In the 0—250 m layer, these values were 43.8, 30.7, and
45.0 mm3/m3, respectively. Large animals like coelenterates, salps, fish, krill
over 20 mm in length, etc. were not taken into account in those measurements.
Zooplankton composition was not considered in that paper. According
to Voronina and Naumov (1968), who used a vertical net with an inlet
diameter of 0.38 m and a mesh size of 180 pm, zooplankton biomass
in the 0—100 m layer in the vegetation season in the Indian and Pacific
sectors of the Antarctic was, respectively, 72.5 and 74.6 mg/m>. Copepods
constituted the bulk of the biomass (72.8% in the 0—500 m layer), followed
by chaetognaths (9.8%) and euphausiids (7.6%). El-Sayed and Taguchi
(1981), who were collecting zooplankton in the Weddell Sea in the summer
season by means of a vertical net with an inlet diameter of 0.5 m and










































