POLISH POLAR RESEARCH (POL. POLAR RES.)

. 7 1985
POLSKIE BADANIA POLARNE 61 12| 6

Elzbieta E. KOPCZYNSKAD and Ryszard LIGOWSKI?

1) Department of Polar Research, Institute of Ecology,
Polish Academy of Sciences, Dziekanéw Lesny,
05-092 Lomianki

2 Laboratory of Polar Biology, Department of
General Zoology Institute of Environmental Biology,
University of Lo6dz, Banacha 12/16, 90-237 Lodz,
Poland.

Phytoplankton composition and
biomass distribution in the southern
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ABSTRACT: Within the SIBEX study area greater concentrations of net-phytoplankton
biomass and numbers were found in waters with clearly defined physical characteristics
of either Bellingshausen Sea (an area north and west of Anvers Island and northern
part of the Bransfield Strait) or Weddell Sea (south eastern entrance to the Bransfield
Strait). Low biomass and cell numbers occurred in the southern Drake Passage and
in the south central Bransfield Strait. which in the latter case. appears to be a characteristic
feature of these waters during the entire phytoplankton growing season. Early summer blooms
of Chaetoceros neglectus and C. tortissimum were mainly responsible for high values
of phytoplankton biomass. Some diatoms, such as C. socialis were exclusively associated
with Weddell Sea water; a replacement of one water type by another in the Bransfield
Strait may considerably modify phytoplankton populations which are present there.
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1. Introduction

Previous and recent net-haul phytoplankton studies (Fukase 1964,
1964, Fukase and El-Sayed 1965, Kopczynska and Ligowski 1982,
Witek, Pastuszak and Grelowski 1982) which included the areas of
the southern Drake Passage and the Bransfield Strait, provided informations
about the horizontal distributions of either phytoplankton biomass (in
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terms of wet or dry weight and cell volumes) or species. The feature
in common of these distributions which were studied in all cases during
late summer season (end of January, February, March) was the relative
poverty of phytoplankton in the Bransfield Strait, especially in its central
part, as compared to other localities. These results were corroborated by
quantitative phytoplankton biomass 'estimates in terms of chlorophyll a
(Fukase and El-Sayed 1965, Uribe 1982, Lipski 1982) which were
usually obtained concurrently with net phytoplankton data. Another feature
in common of these works was the comparative richness in phytoplankton
of the southern Drake Passage (Fukase 1964, Kopczynska and Ligowski
1982) and the area situated NW of the Anvers Island (Witek, Pastuszak
and Grelowski 1982, Kopczynska and Ligowski 1982).

The purpose of the present work was to evaluate a seasonal change
in the phytoplankton biomass and species distribution during early summer (10
Dec. — 8 Jan.) as’ compared to late summer conditions studied in this
area previously.

2. Materials and methods

Net-haul phytoplankton sampling in the southern Drake Passage and the
Bransfield Strait was done in the period 10 December — 8 January 1983/1984,
every few hours during day and night at previously fixed (Rakusa-Susz-
czwski and Lipski 1985) geographical positions of SIBEX stations which
were the same for all countries participating in the experiment. Additional
collections within a fisheries survey were made along transects between
Joinville Island, South Orkney Islands and Elephant Island.

Phytoplankton collections were obtained by means of a vertical net-haul
from 100 m depth to surface. A Copenhagen type net with a mesh size
ca. 60 pm and a 0.1963 m? opening mouth area was used for the sampling.
Theoretically the net filtered 19.625 m® of water. In order to obtain the
wet settling volume and dry weight of particulate matter, and also for the
estimates of total cell volumes, we have used identical methods of sample
treatment and calculations, with those employed by us (Kopczynska and
Ligowski 1982) during the FIBEX phytoplankton study in the same area.

Live samples and fixed with 49, formaline were examined under Zeiss
and Biolar PI (Polish made) microscopes at 500x magnification, and at
least 300 cells were counted in a water drop of known volume for the
purpose of relating the numbers to cells contained in 100 m water column
under ‘1 m? sea surface. Duplicate samples were rinsed of salt and mounted
in Canadian Balsam or Coumarone for diatom identification.
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WET SETTLING VOLUME
OF SUSPENDED PARTICULATE MATTER
(cm3/m2 SEA SURFACE) IN 100 m WATER COLUMN
10 DECEMBER 1983-8 JANUARY 1984
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Fig. 1. Wet settling volume of suspended particulate matter (cm?®/m? sea s  urface) in 100 m water column, 10 December 1983 — § January 1984
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Fig. 2. Dry weight of suspended particulate matter (g/m- sea surface) in 100 m water column, 10 December 1983 — 8 January 1984
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Fig. 3. Horizontal distribution and percent composition of net-collected ph ytoplankton, 10 December — 8 January 1983/84. Cell numbers are shown under 1 m? sea surface in 100 m water column
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Fig. 4. Total phytoplankton cell volume (mm?* under 1 m? sea surface) in 100 m water column, 10 December — 8 January 1983/84
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3. Results
3.1. Distribution of suspended particulate matter

High values of wet settling volumes (400 to 2100 cm?®/m?, Fig. 1 and
Table I) were found at most of the shallow water stations (190—560 m
depth) located west and north of Anwers Island and in the vicinity of
islands Smith and Low. Maximum values (1500—2150 cm®*/m?) occurred
within this area at stations 94, 97 and 100. Moderately high values (280—550
cm?®/m?) were noted in the northern and eastern stations of the Bransfield
Strait (e.g. sta 128, 146, 151 to 163), and also at a few isolated stations
such as those at South Orkney Islands (sta 18 and 24;~250 cm®/m?), in
the Weddell Sea (sta 166, 230 m3/m?) and east of Elephant Island (sta 53
and 177; 230—250). Low values of settling volumes, usually 30—150 m3,
were characteristic of the southern Drake Passage and along the triangle
Elephant Island — Joinville Island — South Orkneys. Minimum values (10—50
cm?3/m?) were typical of the south-central Bransfield Strait and of the oceanic
part of the Weddell Sea (stations between Joinville and Elephant Islands).

Fig. 2 and Table I show that the horizontal distribution of dry weight
was very similar to that of wet settling volumes. High values (7—36 g/m?)
were observed in the vicinity of Anvers Island, in the northern-eastern
parts of the Bransfield Strait (4.5—13 g) and also at some stations at
South Orkney Islands (3—9.6 g) and in the Weddell Sea (sta 166; 23 g/m?).
Similarly, the minimum values of dry weight (0.1—1.5g) occurred at
stations with the lowest settling volumes in the central part of the Bransfield
Strait, in Drake Passage and along the traverses between Joinville, Elephant
Island and South Orkney Islands.

Generally, a comparison of phytoplankton data with distribution of water
masses (Grelowski and Tokarczyk 1985) showed that highest biomass
concentrations in the entire study area were encountered in waters with well
defined physical characteristics (of salinity, T, density) typical for either
the Bellingshausen Sea (e.g. north west of Anvers Island, southern shores
of South Shetland Islands) or the Weddell Sea (south eastern entrance to
the Bransfield Strait).

3.2. Phytoplankton cell numbers

Distribution of cell numbers (Fig. 3, Table I) not always, but generally
did follow the distribution pattern of particulate matter. Highest numbers
of phytoplankton (1.3-10'°/m?) were observed either at stations dominated
by Phaeocystis sp. (sta 163 north of Joinville J.), sta 166 in the Weddell
Sea, and sta 24 at South Orkney Islands), or by small cells of Chaetoceros
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Table 1.

Net-phytoplankton biomass and cell numbers at SIBEX stations, 10 December 1983 —
8 January 1984

: Total cell
Station  Depth Sustace Surface Wk Setiing D.ry volumes N- 108
No (m) watey L salinity volame WEght (mm3-10%/  (cells/m?)
(°C) (cm®/m?) (g/m?) 2
/m?)

4 376 —0.92 34.49 38 1.4 14.7 0.29
9 2250 —0.80 34.35 180 1.6 . 2.9 28.69
11 3430 —0.44 34.25 110 1.0 0.5 4.73
13 678 —0.07 34.17 187 1.1 270.0 1.87
18 333 —0.51 33.98 254 3.7 59 22.04
24 260 —0.30 34.04 266 4.5 93.0 123.07
30 276 —0.40 34.10 141 9.6 4.9 13.45
35 248 —-0.17 34.05 168 32 470.0 5.24
40 1150 —0.20 34.43 68 0.1 2.4 0.21
42 1300 —0.35 34.49 27 0.1 1.3 0.03
53 600 0.00 34.38 248 3.5 31.5 7.04
56 3080 0.50 34.16 28 0.03 7.8 0.23
.59 3080 0.54 34.07 40 0.2 1.6 1.17
61 3500 °  0.98 33.89 100 1.0 3.7 2.02
63 3500 0.84 33.86 115 2.8 1.8 1.12
65 718 0.58 34.17 44 0.5 154 0.07
68 307 0.63 34.13 36 , 0.3 72.6 0.52
71 343 0.75 34.18 7 0.1 0.03 0.05
74 2350 0.65 33.97 380 3.3 42.8 52.32
76 3500 0.85 33.93 174 1.7 51.7 3.11
78 3500 1.07 33.90 55 0.4 1.3 0.32
80 3500 0.70 33.88 154 1.6 16.6 3.70
82 3700 0.55 3391 141 1.3 10.0 0.42
84 418 0.25 33.94 748 4.0 14.7 20.97
87 2570 0.36 33.93 268 2.2 116.2 14.40
89 3160 0.47 33.99 294 4.5 30.8 3.20
92 423 0.57 33.93 406 T 597.6 4.20
94 530 0.13 33.95 2153 233 1872.0 16.45
97 386 0.31 3391 1471 37.6 1267.0 9.60
100 560 0.24 33.96 1493 16.5 63.2 85.33

103 389 0.40 34.02 924 9.5 59.2 43.4
105 307 0.65 33.94 540 7.0 6.0 8.60
108 190 0.76 33.95 475 5.7 125.8 67.22
112 283 0.63 33.96 155 2.5 301.0 3.14
114 177 0.73 33.95 218 2.6 400.4 1.82
117 108 1.50 33.87 54 0.5 50.8 0.27

120 581 0.83 33.99 69 1.1 911.0 4.4
122 900 0.78 33.99 240 2.8 21.7 43.40
24 109 1.00 34.15 50 0.4 2.2 1.97
128 837 0.62 34.09 423 49 355 48.94
130 933 1.00 3424 8 0.1 0.03 0.06

132 ’ 803 0.45 34.30 S 10 0.1 1.2 0.02




































