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summary

Macrozooplankton samples were taken durinag three cruises of
the FRV "Walther Herwia" into the Atlantic sector of the
Southern QOcean during the austral summers of 1975/76, 1977/78
and 1980/81.

The present paper presents maps on the geogravhical distribu-
tion and abundance of the five most fregquent macrozooplankton
aroups in the Southern Ocean, adult krill (Euphausia superba),
other euphausiids, amphipods, chaetoanaths and salps.

Zusammenfassung

Wdhrend der drei Forschungsreisen des FFS "Walther Herwia" in
den atlantischen Sektor des Sidpolarmeeres, die in den
Slidsommern 1975/76, 1977/78 und 1980/81 stattfanden, wurde ein
umfangreiches Makrozooplankton-Material gesammelt.

Der vorliegende Bericht untersucht die geographische Verbrei-
tung und relative H3ufigkeit von adultem Krill (Euphausia
superba), anderen Euphausiiden, Amphipoden, Chaetognathen und
Salpen, die die flinf h&ufiasten Makrozooplankton-Gruppen im
Stdpolarmeer darstellen.



MAPS OF THE GEOGRAPHICAL DISTRIBUTION OF MACROZOOPLANKTON IN
THE ATLANTIC SECTOR OF THE SOUTHERN OCEAN

by Uwe Piatkowski

1. Introduction

The main purpose of the German Antarctic Expeditions with FRV
"Walther Herwig" into the Atlantic sector of the Southern
Ocean was research on Antarctic krill (Euphausia superba) and
commercial fish species.

Sahrhage et al. (1978), Hempel et al. (1979) and Hempel (1982)
have reported comprehensively on the three expeditions, which
took place durina the austral summers of 1975/76, 1977/78 and
1980/81.

Net sampling oprodrammes were carried out to investigate
distribution and abundance of krill and to analyse population
structures. Samplina gear consisted of a pelagic midwater
trawl, a Bongo net and a rectanqular midwater trawl (RMT 1+8)
(Baker et al. 1973). The latter was used in conjunction with
echo=-survevs,

The krill samples obtained were studied intensivelv by several
authors (i.g. Nast 1978, 1982a, b, Nast et al. 1982, Pommeranz
1978a, b, Sieael 1982, 1983, WSrner 1979).

Macrozooplankton groups other than krill that were examined,
included other euvrhausiids (Weiamann~Haass and Haass 1980},
amphipods (Andres 1978, 1982, 1983, Weiamann-Haass 1983),
chaetognaths (James 1979), postlarval notothenioids (Keller-
mann and Kock 1984) and myctoohids (Rowedder 1979).

This report is part of a master thesis (Piatkowski 1982). It
describes the geographical distribution and abundance of the
five prevailing macrozooplankton taxa caught with the RMT 8
on all three expeditions. They are krill (Fuphausia superba),
other euphausiids, amphipods, chaetoanaths and salps. The
distribution charts of Euphausia superba, shown in this studv,
are modified figures previouslv published by Pommeranz (1978),
Worner (1979), Nast (1982) and Siegel (1982).

2. Material and Methods

Samples were taken in the Atlantic sector of the Southern
Ocean between 30°W and 64°W. The area surveved was subdivided
into three reagions (Fia. 1):
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South Shetland Islands
Central Scotia Sea
South Georaia.

All macrozooplankton samples analysed were obtained with the
RMT 8 (mesh size 4.5 mm, mouth opening approximately 8 m2) of
the Institute of Oceanographic Science's RMT 1+8 (Baker et al.
1973). The standard procedure was an oblique haul in the
surface waters (maximum fishing depth 200 m).

Volume of filtered water was calculated by Pommeranz (unpub-
lished), Station maps and lists, detailed descriptions of
hauls, accurate haul depths and comments on stations were
published by

Wérner and Kihn (1978) for cruise 1975/76
Worner (1978) for cruise 1977/78
Piatkowski and Klaages (1983) for cruise 1980/81.

Sorting procdures and results of the micronekton and zooplank-
ton investigations were given by

James and WOrner (1978) for cruise 1975/76
James {1980) for cruise 1977/78
Piatkowski et al. (1984) for cruise 1980/81.

James and Wdrner (1978), assisted by several students sorted

the RMT 8 samples into the following taxa:

Fish

Fish larvae

Fish eggs

Scyphomedusae

Euphausia superba (postlarvae and adults)
Other Euphausiids (postlarvae and adults)
Amphipods

Decavrods (pvostlarvae and adults)

Mysids

Chaetognaths

Salps

Siphonophores

Polvchaetes

Cephalovpods

Other Molluscs

Copepods + Ostracods (presence/absence).

For this study only Euphausia superba, other euphausiids,
amphipods, chaetognaths, and salps were considered for
analyses of geographical distribution and abundance, as they
were clearly the most abundant macrozooplankton garoups.




3. Results

A total of 357 samples was analysed in this study. In Table 1
they are compiled according to geographical locations and time
of year.

Composition of macrozooplankton aroups

Euphausia superba was the prevailina macrozooplankton species
in all three areas surveved. Other euvhausiids found, were
mainly Thysanoessa mecrura, E., frigida and E. triacantha, of
which T. macrura was the most abundant euphausiid next to E.
superba. The major representative amphipod was the hyperiid
Themisto gaudichaudii. Of the chaetoanaths, the species
Eukrohnia hamata and Sagitta gazellae prevailed. Salpa thomp-
soni was the absolute dominant species of the salps.

Geoaraphical distribution and abundance

Table 2 presents the density classes, in which the major
macrozooplankton taxa occurred. Only E. superba and salps were
found in densities higher than 10000 ind/m<.

Maximum concentrations of different macrozooplankton aroups in

each of the three regions are shown in Table 3:

Table 3 Maximum concentrations of different macrozooplankton
groups in the three regions investigated (indivi-

duals/m2),
Group South Shetland Central South
Islands Scotia Sea Georgia
FEuphausia superba 7766 1727 333746
Other euphausiids 1074 143 667
Amohipods 168 380 505
Chaetognaths 97 511 1053
Salps 36033 41520 1896
Figures 2 - 81 show the agecaraphical distribution and abun-

dance of the predominant taxa in the three regions investi-
gated,

Each figure represents a different month and cruise leg, thus
monthly and annual differences in the distribution and
abundance of the macrozooplankton groups in each of the three
regions become apparent.
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Particularlv rich samples of Euphausia superba ( ) 1000 ind/m2)
were found in the waters off Elephant Island, in the north-
western part of the Weddell Sea and on the northern shelf
readions of South Georaia. In November/December krill concen-
trations were significantly higher than in the following
months. E. superba distribution was heterogeneous. Apart from
maximum concentrations of all groups investigated E. superba
also showed the highest number of samples with densities less
than 0.1 ind/m2.

Other euphausiids, amphipods and chaetognaths occurred in
distinctly lower numbers than E. superba and salps. They had a
more even distribution than E. superba in all areas investi-
gated. Annual or monthly differences in abundance could not be
detected.

Hichest concentrations of salps were obtained during January
and February in all regions. The numbers caught were signifi-
cantly high, if E. superba occurred in low densities (Figs. 36
and 56, 57 and 77).

Comparing the abundances of different times of the day only
salps indicated patterns of a diurnal migration, because their
numbers increased in the surface waters durina the hauls at
dusk.

The data did not reveal a significant diurnal miaration of the
other aroups, these appeared to remain within the surface
layers (¢ 200 m water depth) both during the day and night
(Table 4).

Table 4 Mean abundances of investigated macrozooplankton
groups (individuals/m2) at various times of the dav.
DA = daytime, DU = dusk, NI = nighttime, DW = dawn.

Group DA DU NI DW
Euphausia superba 1426 21 519 74
Other euphausiids 20 10 15 14
Amphipods 11 5 6 2
Chaetoanaths 10 £1 2 1
Salps 492 2188 127 11

The abundance of all five aroups, especially that of the salps
was significantly higher in the season of 1975/76 than in the
seasons of 1977/78 and 1980/81, which is applicable to all
three regions investigated.
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5. Maps of Macrozooplankton Distribution

South Shetland Islands
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Fig. 2: Geographical distribution and relative abundance of
Euphausia superba by RMT 8 samples in November/Decem-
ber 1977 (modified from WOrner 1979).
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Fig. 3: Geographical distribution and relative abundance of
Euphausia superba by RMT 8 samples in January/Febru-
ary 1976 (modified from Pommeranz 1978).
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Euphausia superba by RMT 8 samples in January/Febru-
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Euphausia superba by RMT 8 samples in December 1975
(modified from Pommeranz 1978).
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Fig. 59: Geographical distribution and relative abundance of
Euphausia superba by RMT 8 samples in January 1978
(modified from WOrner 1979).
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Fig. 60: Geographical distribution and relative abundance of
Euphausia superba by RMT 8 samples in March/April
1976 (modified from Pommeranz 1978).
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Fig. 61: Geographical distribution and relative abundance of
Euphausia superba by RMT 8 samples in March/April
1978 (modified from WOrner 1979).
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samples in November/December 1977.
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Fig. 67: Geographical distribution and relative abundance of
amphipods by RMT 8 samples in December 1975.
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chaetognaths by RMT 8 samples in March/April 1976.
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