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ABSTRACT: Net phytoplankton was studied in 10 stations situated west of
Elephant Island along three transects located in the Scotia Front zone and in 2 stations
situated in the eastern Bransfield Strait. Altogether 70 algal taxa were identified.
Phytoplankton density and seston biomass were the highest in stations neighbouring
the Scotia Front from the south. In the Scotia Front region Corethron criophilum was
a dominant species. Phytoplankton community of the region is rather uniform. however
the closer comparison of the phytoplankton species composition allowed to distinguish
4 stations groups. This division is concordant with the hydrological one. A different
phytoplankton community was recorded in the eastern part of the Bransfield Strait.
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1. Introduction

The northern border of the Weddell Sea Confluence (Scotia Front) is
situated in the vicinity of the South Shetlands, west of Elephant Island
(Patterson and Sievers 1980, Stein 1987). Water masses penetrating Scotia
Sea from the Bellingshousen Sea are characterized by a low phytoplankton
abundance (Hart 1934, Kanaeva 1969, Sanina 1973) whereas rather abundant
phytoplankton occurs in the waters of the Weddell Sea (Vladimirskaja et al.
1976, Movcan 1982). Despite this, the confluence of Weddell Sea and Bel-
lingshausen Sea waters in the region of Scotia Sea is characterized by an
abundant phytoplankton (Hardy 1935. Kanaeva 1969. Sanina 1973). Hardy
(1967) is of opinion that each of these water masses brings complementary
substances lacking in the other one. In contrast, Witek. Pastuszak and
Grelowski (1982) indicated that confluence regions at South Orkney Islands
and South Georgia were areas of low phytoplankton biomass.
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The Weddell Sea water masses differ in the composition of dominant
phytoplankton species from the Bellingshausen Sea waters (Hart 1934) or
the West Wind Drift waters (Susin et al. 1985). At the northern limit of
the Weddell-Scotia Confluence, water masses of various origin and hydro-
graphical characteristics are inhabited by different phytoplankton species,
which is to be observed in the vicinity of South Shetlands (Vladimirskaja
et al. 1976; Priddle 1985, Bodungen et al. 1986; Gieskes and Elbrichter
1986; Nast and Gieskes 1986) and of South Georgia (Hart 1934; Hardy 1935;
Theriot and Fryxell 1985; Priddle. Heywood and Theriot 1986).

In the investigated region 4 types of water masses were distinguished
(Grelowski and Wojewodzki 1988 ; Rakusa-Suszczewski 1988b):

1. surface waters of winter modification down to the depth of about 100 m;
2. warm deep waters below 100 m to the north of the Scotia Front;

3. waters of the eastern part of the Bransfield Struit south of the Scotia Front;
4. Antarctic deep waters below 1000 m north of the Scotia Front.

Surface waters were affected by marine ice occurring in the northern
part of the investigated area (Rakusa-Suszczewski 1988b). Data on the
composition and density of algal assemblage, on the chlorophyll contents and
on the density and bacteria in this ice are included in other papers in this
volume (Ligowski. Lipski and Zielinski 1988; Zdanowski 1988).

Investigations of net phytoplankton were carried out as a part of inter-
disciplinary investigations in the course of the BIOMASS III expedition to
the region of the Weddell-Scotia Confluence west of Elephant Island and
aimed at evaluation and comparison of wet volume and dry weight of
seston, density and biomass of phytoplankton and its species composition
in stations situated along transects through the Scotia Front.

2. Material and methods

Samples of net phytoplankton were collected in a polygon comprising
10 stations west of Elephant Island (region of Scotia Front) and in two
stations situated in the eastern part of the Bransfield Strait (Fig. 1).
Transects I—III ran from the shelf across the continental slope to the zone
of open ocean; transects I and II cut through the Scotia Front as indicated
by Grelowski and Wojewodzki (1988) and Rakusa-Suszczewski (1988b).
The other transects ran parallelly to Scotia Front, except transect IV which
crosses Scotia Front between stations 39 and 44 running over the depth of
more than 1500 m. Transect V ran over the continental slope over the depth
of about 1000 m and transect VI ran above the shelf (Fig. 1).

Characteristics of the stations and their precise positions are given in
Rakusa-Suszczewski (1988a).

Samples of net phytoplankton were taken from a water layer from the



245

Distribution of net phytoplankton

'sjoasuel) — JA—] ‘suoneys Sundwes jo wonnquisig ‘[ ‘814

g 1 y._om.v_._mu
) S




246 ’ Ryszard Ligowski

depth of 100 m to the surface using a Copenhagen net of the opening of
0.196 m* and 55 um mesh size. Definite, measured part of the sample was
used to measure packed cells wet volume and dry weight of seston. Methods
of measuring algal growth in cultures were used for this purpose (Sorokin
1979). Packed cells volume was calculated in cm® after centrifuging the sample
by 15 minutes at 1000 g. Dry weight (in grams) was obtained by drying
the measured part of the sample on a membrane Millipore filter with
1.2 pm pores.

Second definite, measured part of the sample preserved in 1%, formalin
served for study of species composition and phytoplankton density. Diatoms
were identified after removing organic parts with H,O, and ultraviolet light
(Swift 1967) and mounting frustules present in a 0.5m’ of a sample in
permanent microscopic slides in pleurax. In such a slide over 300 cells were
also counted along a random transect for determining species domination.
Species whose percentage share exceeded 5%, were considered dominant.
Swift’s (1967) method allows to preserve fragile diatom frustules unspoiled
in a permanent microscopic slide, and cenobia of the Fragilariopsis group
do not fall into pieces. Hence, supplementary slides in pleurax were made
of another part of each sample after removing organic parts with chromic
acid clearing mixture (Sieminska 1964). Qualitative analysis of diatoms
mounted in pleurax was carried out using immersion lens of Carl Zeiss
microscope with Nomarski interference phase contrast accessories. Algal
communities composition in particular stations were compared using the
Jaccard’s similarity coefficient (Romaniszyn 1972):

_ w
at+tb—w

where: s — similarity of two compared stations, w— number of species
common for both stations, a— number of species in the first stations,
b — number of species in the second station and results were presented
in a dendrogram. The density of algal cells was calculated in a chamber
of the volume of 1 cm® using an inverted microscope. On the basis of quanti-
tative data the total volume of cells was estimated basing on the volumes
of dominant taxa. '

All values were calculated for a water column from ]00m to Om
under surface of 1 m?2.

3. Results
3.1. Packed cells volume

Packed cells volume varied from 25 cm? to 151 cm? under 1 m? (Fig. 2).
On average, in the stations at the Elephant Island this volume amounted
to 97.0+41.7cm?* m 2 and in stations in the eastern part of the Bransfield
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Strait — to 28.5+0.7cm’ m 2. The lowest values were recorded in stations
39 and 45 which were situated farthest north and west in the direction to
the Drake Passage and in stations 55 and 56 which were situated south of
Elephant Island, in the eastern part of the Bransfield Strait. The highest
values were observed in stations 43 and 47, located close to the continental
slope at the Scotia Front. An increase in the packed cells volume was observed
towards the east, in the direction to the Elephant Island.

3.2. Dry seston weight

Dry seston weight ranged from 0.4 to 3.9 g under 1 m? (Fig. 3). In the
region of the confluence at the Elephant Island dry seston weight was on
average 2.54+0.94 gm 2 and in the eastern part of the Bransfield Strait it

amounted on average to 0.44+0.1 gm °. The distribution of dry seston
weight was similar to that of the packed cells volume.

3.3. Phytoplankton density

Algal cells number in a water column 0—100 m under 1 m? area was from
19-10° to 141-10° (Fig. 4). West of Elephant Island there were on average
80,9-10°+42,9-10° cells and in the eastern part of the Bransfield Strait
37,5-10°+3,5-10° cells. In the Elephant Island region the lowest density
occurred in stations situated farthest north and west in the direction of
Drake Passage (stations 39 and 45). Number of algal cells increased to the
east, towards Elephant Island and the highest density occurred above
the slope of the continental shelf at the Scotia Front line.

3.4. Total volume of phytoplankton cells

Values of total calculated phytoplankton cells volume ranged in particular
stations from 0.67cm’m 2 to 9.0cm® m 2 (Fig. 5) with the average value
amounting to 5.3+2.7cm*m > west of Elephant Island and to 1.0+
+0.5cm? m 2 in the stations of the Bransfield Strait. Differences of the
values of total calculated phytoplankton cells volume between stations are
similar to the differences observed in the case of packed cells volume.

3.5. Species dominance structure

In all stations in the region of Scotia Front west of Elephant Island
Corethron criophilum clearly dominated, and its share ranged between 70 and
90", in the samples. The dominance values of species of the genus Nitzschia,
of the group Fragilariopsis were much lower (Tab. 2).
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Species composition of net phytoplankton at BIOMASS III stations,
31 October — 5 November 1986. Percentage share in number of cells of only dominant species in
particular station is given '

Table 1

Taxa

Stations

West of the Elephant Island

Bransfield Strait

37 38 39 42 43 44 45 46 47 48 55 56
Actinocyclus actinochilus (Ehrenberg)
Simonsen + + + 4+ + + 4+ + + + + +
Amphiprora kjelmanii Cleve + + + 4
A. oestrupii Van Heurck + + + 3 4
Amphora antarctica Hustedt + + z
Asteromphalus hookerii Ehrenberg + + + + +
A. parvulus Karsten + +
Chaetoceros atlanticus Cleve + + + + + + + + + + 8§ 5
Ch. atlanticus var.skeleton (Schiitt)
Hustedt +
Ch. concavicornis Manguin + + + 4+
Ch. criophilum Castracane + + + + 4+ + + + + + + +
Ch. dichaeta Ehrenberg + + + 4+ + + + + + 4
Ch. flexuosum Manguin + + + +
Ch. neglectum Karsten + + 4+ + + 4+ + + + + 12 10
Ch. tortissimus Gran + - & + + + 10
Cocconeis costata Gregory +
Corethron criophilum Castracane 70 89 87 87 82 76 80 83 74 85 32 16
Coscinodiscus bouvet Karsten + 4+ F 4+ o+ o+ e +
C. oculoides Karsten + 4+ 4+ + + 4+ + + + + o, s
C. oculus-iridis Ehrenb. + + + + + + + +
Dactyliosolen antarcticus Castracane + + +
D. tenuijunctus (Manguin) Hasle + +
Eucampia balaustium Castracane + + + + + + + + + + +
Leptocylindrus mediterraneus (Pergallo)
Hasle +
Navicula criophila Manguin + + + + +-
N. directa W.Schmidt +
N. glaciei Van Heurck + + + + + + + + g
Nitzschia spp. (Fragilariopsis gr.) 21 51011 13 17 10 11 16 9 + 16
N. angulata Hasle + + + + + + + + + + + +
N. curta (Van Heurck) Hasle + + + + + + + + +
N. cylindrus (Grunow) Hasle + + 4+ + + + + + + +
N. kerguelensis (O’Meara) Hasle + + + + + + + + + + +
N. lineata Hasle +
N. obliquecostata (Van Heurck) Hasle + + + + + + + + + +
N. peragalli Hasle + +
N. ritscherii (Hustedt) Hasle + + + + + + + + + +
N. separanda (Hustedt) Hasle +
N. sublineata Hasle + + + + + + + + + +
N. vanheurckii (M. Paragallo) Hasle + + + + + + + + + + +
Nitzschia spp. (Nitzschia gr.) + + + 4+ + + + + 13 8
N. bicapitata Cleve +
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table 2 continued

Stations

Taxa West of the Elephant Island Bransfield Strait
37 38 39 42 43 44 45 46 47 48 55 56
N. decipiens Hustedt +
N. heimii Manguin ) +
N. lecointei Van Heurck + + + + + + +
N. turgiduloides Hasle + + + + + + + +
Odontella litigosa (Van Heurck)
Hoban +
0. weissflogii (Janisch) Grunow +
Pleurosigma antarcticum Heiden
et Kolbe +
P. directum Grunow
Porosira antarctica Koslova +
P. glacialis (Grunow) Jgrgensen +
P. pseudodenticulata (Hustedt) Jouse
Rhizosolenia alata Brightwell +
R. hebetata f.semispina (Hensen) Gran  +
R. sima Castracane + ) i
Synedra reinboldii Van Heurck +
Stellarima microtrias (Ehrenb.) Hasle
“et Sims
Thalassionema nitzchioides Grunow
Thalassiosira antarctica Comber
T. gracilis (Karsten) Hustedt +
T. gracilis var.expecta (V. Land.)
Fryxeil et Hasle ) +
T. gravida Cleve +
T. lentiginosa (Janisch) G. Fryxell + +
T. oliveriana (O’Meara) Makarova
et Nikolaev
T. maculata Fryxell et Johansen
T ritscherii (Hustedt) Hasle + + +
T. tumida (Janisch) Hasle . + + + +
Thalassiothrix antarctica Schimper
ex Karsten + + + + + + + + + + 6 8
Tropidoneis fusiformis Manguin +
T glacialis Heiden +
Dictyocha speculum Ehrenberg + + + + +
Protoperidinium antarcticum
(Schimper) Balech + + + 4+ +
Flagellates i+

+
+

+ 4+ + +
+ +
+ +
+ 4+ + +
+
+ +
++ +
+ 4+ + +
++ + +
>
5

+ 4+

+ 4+ +

+
+
+
_|_

+ 4+ o+

In stations situated in the eastern Bransfield Strait, south of Elephant
Island, another net phytoplankton assemblage was recorded. Corethron crio-
philum also dominated in these stations but to a lesser degree. Other do-
minants were Rhizosolenia alata, Chaetoceros neglectum, Ch. atlanticus, Thalas-
siothrix antarctica and Nitzschia species of the group Nitzschia (Fig. 4).
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In station 56 Nitzschia species of the Fragilariopsis group belonged also to
the dominants.

3.6. Seston biomass, algal density and dominance along transects

Transect I ran closest to the Elephant Island and crossed the Scotia Front
(Fig. 1). This transect was characterized by a high biomass (Figs. 2 and 3)
and density values (Fig. 4). In this transect highest values occurred over the
continental slope, mainly south of the Scotia Front.

Transect II, an intermedjate one, also crossed the Scotia Front and was
the longest one (Fig. 1). Its terminal stations 45 and 55 were situated over
similar depths (about 2500 m) and had similar seston biomass and phyto-
plankton density values, being the lowest values in this transect (Figs. 2, 3
and 4). However, station 55 differed from station 45 and from all other
stations near Elephant Island by its different composition of dominant
species (Fig. 4).

Transect III was the westernmost one and did not cross Scotia Front
line (Fig. 1). Seston biomass and phytoplankton density values were the
lowest in station 39, situated in the deep water zone and farthest in the direc-
tion to the Drake Passage; highest values were noted in station 38, situated
over the continental slope (Figs. 2, 3 and 4).

Along transects IV, V and VI seston biomass and phytoplankton density
values increased towards Elephant Island (Figs. 2, 3 and 4).

3.7. Species composition

A total of 70 algal taxa were identified in the investigated samples
(Tab. 1). In 10 net phytoplankton samples from the vicinity of Elephant Island
67 algal taxa were identified, 64 of which were diatoms; three remaining
taxa were Protoperidinium antarcticum, Dictyocha speculum and unidentified
flagellates. In stations situated in the Elephant Island region the number
of taxa ranged from 24 to 44, with a mean species number in a sample
amounting to 32.0+5.16. Twelve diatom species occurred in all samples;
they were: Actinocyclus actinochilus, Chaetoceros atlanticus, Ch. criophilum,
Ch. neglectum, Corethron criophilum, Coscinodiscus oculoides. Nitzschia angu-
lata. N. obliquecostata, Rhizosolenia alata. Stellarima microtrias. Thalassiosira
antarctica and Thalassiothrix antarctica.

Species constancy curve for the stations of the Elephant Island region
is approximatively an U-shaped one (Fig. 6).

In 2 samples from the eastern part of the Bransfield Strait 47 algal taxa
were recorded (Tab. 1). In the dendrogram of similarities of net phytoplankton
species composition the following station groups can be distinguished (Figs.
7 and 8):
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1) stations adjoining Scotia Front from the south (st. 43, 47, 38, 39), stations
43 and 47 displaying the highest similarity in net phytoplankton com-
position;;

2) stations situated over the shelf (st. 48, 42, 37) of intermediate similarity
of species composition;

3) stations 55 and 56 of low similarity of species composition, situated in
the eastern part of the Bransfield Strait;

4) stations 46 and 45 of lowest similarity of species composition which were
situated farthest north of Scotia Front.

Station 44 is left apart since it is located north of the Scotia Front

(Rakusa-Suszczewski 1988b) but at the same time its species composition is

very similar to that of the station 37 situated south of the Scotia Front.

1 2 3 4
T T A A
100~ 43 47 38 39 48 42 37 44 55 56 48 45

90

80

707

60

50~

Fig. 8. Dendrogram of similarities of stations in the net phytoplankton

The values of similarity coefficient of species composition between par-
ticular stations were usually higher than 0.5. Only the station 45 had similarity
coefficient values lower than 0.5 in the case of as much as 6 other stations;
this fact proves the separateness of this most northern station (Fig. 8).

4. Discussion

In November 1986 seston biomass values recorded west of Elephant
Island were much higher than respective values from this area given for
January 1984 (Kopczynska and Ligowski 1985), higher than the values for
the turn of February and March 1977 and the values observed in February



Distribution. of net phytoplankton 257

1979 (Witek, Pastuszak and Grelowski 1982). These last authors gave similar
values of seston biomass for the beginning of February 1976. Remarkably
lower phytoplankton biomass values in stations far in the Drake Passage
and in eastern Bransfield Strait evidence for the tendency observed in the
course of earlier Polish BIOMASS investigations in the same region: at the
beginning of the growing season more abundant development of net phyto-
plankton begins earlier over the shelf then in open ocean (Kopczynska and
Ligowski 1985). In the second part of the growing season net phytoplankton
was more abundant in regions of open ocean than in coastal waters (Kop-
czynska and Ligowski 1982), although Witek, Pastuszak and Grelowski
(1982) are of the opinion that in the oceanic zone relatively high not phyto-
plankton biomass occurs throughout the whole growing season. Hart (1942)
observed that spring net phytoplankton growth maxima occurred earlier off
South Georgia than in the adjacent regions of open ocean. A decrease in
net phytoplankton biomass in the second part of the growing season was
recorded at South Georgia (Hardy 1935; Witek, Pastuszak and Grelowski
1982) and in the Admiralty Bay of King George Island (Ligowski 1986).

The highest net phytoplankton biomass and density values and very
similar species composition occurred in stations 43 and 47. Hydrological
characteristics of these two stations clearly distinguished them from the all
other stations. High net phytoplankton density values were also recorded in
stations 44 and 46. Between stations 46 and 47 and between stations 43
and 44 a zone of intensive mixing occurred and surface waters are affected
by the Warm Deep Water which caused a slight increase in temperature and
probably brought nutrients into surface water (Rakusa-Suszczewski 1988b).

The species composition of net phytoplankton in the Elephant Island
region was relatively not much diversified. Only 67 taxa were found whereas
about 120 taxa were recorded in samples collected in the Bransfield Strait
in the second part of the BIOMASS III project in November 1986 (Ligowski,
unpubl.). Species constancy curve was approximatively U-shaped and the
high number of species (12) occurring in all samples indicate a high homo-
geneity of this community. Similarity coefficients of species composition
between stations were almost always higher than 0.5 (except for station 45).
Using this same coefficient for comparing stations situated along the transect
in the Australian region of Southern Ocean, Rat’kova (1978) has recorded
a high similarity only between stations in the Antarctic part of this transect.
The division of our stations into groups based on the net phytoplankton
species composition in general is in agreement with the hydrological division
made by Rakusa-Suszczewski (1988b). An exception was high similarity of
species composition between stations 37 and 44, sifuated on the opposite
sides of Scotia Front. This similarity could be the result of anticyclonal whirl
in Scotia Front causing the downwelling of surface waters in north-eastern
part of the studied polygon and its upwelling in its south-western part
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(Grelowski and Wojewodzki 1988). Station 45 was the northern most one
in the transects cutting the Scotia Front zone and differed from the others
by its lowest temperature (about —1.8 C) and salinity (about 33.98/,,)
in the 100—0 m layer (Grelowski and Wojewodzki 1988). This was caused
by the pack-ice occurring in the northern part of the polygon (Rakusa-Susz-
czewski 1988b). Station 45 differed from other stations in its net phyto-
plankton species composition and its highest number of taxa (as much as 44).
Another distribution of stations similarly populated by phytoplankton was
observed by Priddle (1985) in summer 1982. Out of 4 compared stations
situated along the transect cutting the Weddell-Scotia Confluence north-east
of Elephant Island the station situated farthest south contained the most
different net phytoplankton community.

The dominance of Corethron criophilum was very high in all stations of
the Scotia Front region. It is a cosmopolitic species (Semina and Zernova
1986), with richest development in Antarctic coastal waters (Hasle 1969)
and it is regarded as a most important component of net phytoplankton in
the Southern Ocean (Hendey 1937).

When studying the Atlantic sector of Antarctica Priddle (1985) observed
that the Corethron criophilum dominance was accompanied by the occurrence
of only few other species and sometimes C. criophilum was the only species
in the sample. Similar data on the lack of other net phytoplankton species
in samples with C. criophilum dominance can be also found in other studies
of this region (Manguin 1915; Frenquelli and Orlando 1958; Brandini and
Kutner 1986). This phenomenon was not observed in our study in the
Elephant Island area in November 1986. Along with the presented above
homogeneity of the diatom community an average number of species in our
samples was 32, and the lowest number of taxa recorded at C. criophilum
dominance was 24.

Corethron criophilum dominance is a very distinct feature of the investi-
gated area. At the beginning of the growing season such a high dominance
of C. criophilum was not recorded in this region; this dominance was usually
observed only in summer. In November 1929 Hart (1934) has found the
dominance of Rhizosolenia ulata and Nitzschia seriata and low abundance of
C. criophilum in the station situated in the northern border of our study
area (61°03'S, 56 42'W); C. criophilum clearly dominated between Elephant
and Clarence Islands and in stations situated farther south in December
1930. In 1974—1975 C. criophilum dominated in Elephant Island region in
net phytoplankton samples south of the Weddell-Scotia Confluence and
Rhizosolenia alata dominated in samples collected north of WSC (Vladi-
mirskaja et al. 1976).

In November 1980 in the region of our research polygon flagellates
dominated in the phytoplankton, whereas among not abundant diatoms,
most numerous were C. criophilum and small Pennatae (Bodungen et al. 1986).
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In austral summer 1982 (February—March) Priddle (1985) observed the
dominance of Corethron criophilum both to the north and to the south of
the Weddell-Scotia Confluence. Similarly, in summer of 1982/83, in the
station situated west of Elephant Island Brandini and Kutner (1986) recorded
C. criophilum as the only diatom species of surface phytoplankton.

In November 1983, in the surface phytoplankton (5 m) of the same area
at Elephant Island, north of the Weddell-Scotia Confluence, Gieskes and
Elbrichter (1986) have found the dominance of Nitzschia, Rhizosolenia,
Thalassiosira and Chaetoceros; south of the WSC they have found the do-
minance of Corethron criophilum. Thalassiothrix longissima dominated some-
what closer to Elephant Island at the depth of 5m north of the WSC,
whereas south of the WSC other diatom species dominated — mainly 7ha-
lassiosira (Gieskes and Elbriachter 1986; Nast and Gieskes 1986). In January
1984, in the area of the present study, dominance of C. criophilum and
Rhizosolenia alata in net phytoplankton was found by Kopczynska and
Ligowski (1985). At the beginning of December 1984, in surface samples
from the Drake Passage between 59°S and 62'S, Sommer and Stabel (1986)
recorded a high share of C. criophilum. In December 1985 C. criophilum
was the main net phytoplankton component around Elephant Island (Drits,
Semenova and Toth 1986).

Also in samples collected in January 1987 the present author recorded
the Corethron criophilum dominance similar to that of November 1986 in
a position corresponding to station 44 over the depth of 1700 m, whereas
in the position 61 19'S and 57 40'W, i.e. close to station 42 over the depth
of about 1000 m besides C. criophilum and Nitzschia sp. (Fragilariopsis
group) also Chaetoceros tortissimus, Ch. neglectum and Rhizosolenia alata
dominated. Two months earlier the same composition of dominant species
occurred to the south, in the eastern part of the Bransfield Strait, which
suggests the possibility that upper water masses moved to the north.

In the region of Weddell-Scotia Confluence, off South Georgia, where
temperature and salinity values are typical of the Scotia Sea (Priddle,
Heywood and Theriot 1986) Chaetoceros criophilum and Corethron crio-
philum usually dominated (Theriot and Fryxell 1985). A similar dominant
species distribution was recorded in this area by Hart (1934) and Hardy
(1935). In the Scotia Sea Movcan (1973) observed that Corethron criophilum
occurred in large quantities in the waters of the West Wind Drift, but in
other parts of this region, including the Weddell Sea waters, the share of
this species was low. In the study of net phytoplankton of the Weddell Sea
(Fryxell and Hasle 1971) C. criophilum dominated in only one station, the
average share of this species being 2.5",,. While mentioning species dominating
in the Weddell Sea, Hart (1934) evaluated Corethron criophilum as a species
less important than Chaetoceros criophilum, Rhizosolenia styliformis and
Nitzschia seriata. Susin et al. (1985) did not include C. criophilum among
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dominant species of the Weddell Sea. However Vladimirskaja et al. (1976)
have mentioned that in the Scotia Sea C. criophilum was a distinct indicator
of the Weddell Sea waters.

In the Bellingshausen Sea, Hart (1934) has found large amounts of
C. criophilum and considered it the most important dominant of this sea
phytoplankton. C. criophilum occurred abundantly in stations at Graham
Land, in the generally poor phytoplankton (Hasle 1969). The dominance
of C. criophilum at high net phytoplankton biomass was recorded in this area
in 1983 (Kopczynska and Ligowski 1985). In transects through the Brans-
field Strait in waters originating from the north-eastern Bellingshausen Sea
C. criophilum was a distinct dominant, whereas in stations with water
originating from the Weddell its share was comparatively low (Hart 1934).

In the Admiralty Bay (King George Island), whose waters mix quickly
with waters of the northern Bransfield Strait originating from the Bellings-
hausen Sea (Pruszak 1980; Szafranski and Lipski 1982; Grelowski and To-
karczyk 1985) Corethron criophilum was a most frequent dominant (Ligowski
1986). Brandini and Kutner (1986) noted that in the surface waters of the
Bransfield Strait originating from the Bellingshausen Sea C. criophilum
reached its maximal concentration.

In the investigated polygon in the layer 0—100 m there occurred waters
of winter modification under the influence of ice situated to the north
(Grelowski and Wojewodzki 1988). In the meso-scale the 0—100 m water
column was inhabited in this region by a relatively uniform net phytoplankton
community distinctly dominated by Corethron criophilum, which should be
related to the influence of cold water masses connected with the Bellings-
hausen Sea.

In coarse-scale, within the investigated polygon hydrologically different
stations of various degrees of similarity were distinguished (Rakusa-Susz-
czewski 1988b). The net phytoplankton species composition enabled to dis-
tinguish biogeographical groups of stations and this division in general
was concordant with hydrological data.

In the eastern part of the Bransfield Strait a different dominant species
composition occurred and the occurrence of this net phytoplankton com-
munity was related to waters originating from the Weddell Sea.

The present study was carried out as a part of C.P.B.P.03.03.A. Project in the course
of the BIOMASS III expedition of Polish Academy of Sciences headed by Prof. S. Rakusa-
-Suszczewski on board of r/v “Profesor Siedlecki”.

Thanks are due to Dr. Wojciech Kittel, Dr. Aleksy tukowski and Mr. Florian Kustusz

for their help in the sampling.
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6. Streszczenie

W rejonie Frontu Scotia (konfluencia Weddell-Scotia), na zachéd od Wyspy Elephant
(rys. 1) w listopadzie 1986 stwierdzono stosunkowo niewielka biomasg sestonu i zaggszczenie
fitoplanktonu. Najwigksza biomas¢ i1 zageszczenie zaobserwowano nad stokiem kontynen-
talnym przy Froncie Scotia, a najmniejsze na stacjach najdalej potozonych w kierunku
Ciesniny Drake’a. Biomasa i zaggszczenie fitoplanktonu wzrastaly w kierunku Wyspy Ele-
phant (rys. 2—S5).

W rejonie konfluencji zidentyfikowano 67 taksonow glonéw (tab. 1). Srednio w probie
rejestrowano ponad 32 taksony glonéw. Az 12 z nich wystgpowalo we wszystkich probach:
Actinocyclus actinochilus, Chaetoceros atlanticus. Ch. criophilum, Ch. neglectum, Corethron
criophilum, Coscinodiscus oculoides, Nitzschia angulata, N. obliquecostata, Rhizosolenia alata,
Stellarima microtrias, Thalassiosira antarctica i Thalassiothrix antarctica. Stwierdzono duza
jednorodnos¢ zbiorowiska fitoplanktonowego przy wyspie Elephant (rys. 6).

Poroéwnanie skladu gatunkowego fitoplanktonu pozwala wyrdézni¢: a) grupe stacji przy-
legajacych od potludnia do Frontu Scotia o najbardziej podobnym skladzie gatunkowym;
b) grupe stacji polozonych na szelfie o srednim podobienstwie; c¢) grupe stacji potozonych
w Ciesninie Bransfielda o malym podobienstwie; d) grupg stacji o najmniejszym podo-
bienstwie. potozonych w otwartym oceanie na pdinoc od Frontu Scotia (rys. 8). Podzial na
powyzsze grupy stacji odpowiada w zasadzie podzialowi hydrograficznemu stacji, dokonanemu
przez Rakusg-Suszczewskiego (1988b) (rys. 7).

W fitoplanktonie sieciowym w strefie konfluencji Weddell-Scotia na zachéd od wyspy
Elephant dominowal wyraznie Corethron criophilum; mniejsza, ale stala dominacje wykazywaty
gatunki z rodzaju Nitzschia z grupy Fragilariopsis. Taka strukture dominacji nalezy wiazaé
z wplywem mas wodnych zwiazanych z Morzem Bellingshausena. We wschodniej czescei
Ciesniny Bransfielda wystepowatlo inne zbiorowisko fitoplanktonowe, zwiazane prawdopodobnie
7z wodami Morza Weddella. w ktorym. oprocz Corethron criophilum. dominowaly Rhizosolenia
alata, Chactoceros neglectum, Ch. atlanticus, Thalassiothrix antarctica i gatunki z rodzaju
Nitzschia 7 grupy Nitzschia.





