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ABSTRACT: Maximum values of the settling volume and dry weight of suspended
particulate matter, were found in the open waters of the southern Drake Passage (between
60°8’ S and 62°11’ S), and west of the Anvers Island. Minimum respective values were
observed' in the Bransfield Strait. The distribution of phytoplankton cell numbers and
of algal biomass expressed as total cell volumes closely followed the distribution of particulate
matter. Diatoms were the major algae of the plankton. Several species of the genera
Chaetoceros, Nitzschia and Corethron were dominant and characteristic of the phytoplankton
assemblages in different parts of the study area.
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1. Introduction

During the BIOMASS-FIBEX investigations in February-March 1981, 151
stations were investigated by the Polish r/v “Profesor Siedlecki” working in
the “A™ area of the southern Drake Passage and the Bransfield Strait. Along
with other biological and physicochemical data, net-phytoplankton samples
were collected at 63 plankton stations Rakusa-Suszczewski 1982. The purpose

of this report is to present the relative abundance, species composition
and distribution of phytoplankton in the investigated area.

2. Materials and methods

126 phytoplankton samples, two at each of the 63 plankton stations,
were obtained by means of a vertical net haul from 100 m depth to the
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surface. A Copenhagen-type net with an opening diameter of 50 cm
(0.1963 m? opening mouth area) and a mesh size 60 um was used for the
collections. Each sample was split into two equal parts: one was fixed
with 4°; formaline for further microscopic examination, another part was
concentrated by centrifuging to obtain the wet settling volume of the
suspended particular matter. Subsequently the concentrated sample was fil-
tered through a preweighed Millipore filter (1.2 microne pore size), dried
24 hr at 40-60°C and then weighed to obtain dry weight of particulate
matter.
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Fig. 1. Wet settling volume of suspended particulate matter expressed as cm” under 1 m?
sea surface, in 100 m water column, 14 February—14 March, 1981
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Phytoplankton samples were examined under Biolar P 1 microscope and
cells were counted in a water drop of known constant volume according
to the method described by Kopczynska (1980).

Cell volume calculations were based on average length and width measure-
ments of about 20 cells of the dominant species; the values were used to
obtain a rough estimate of the total phytoplankton cell volumes at the
stations studied.

In phytoplankton counting, the species of Nitzschia, of the groups
Pseudonitzschia and Fragilariopsis, were usually included collectively within
their groups, since identification to species of the water-mounted algae pre-
sented much difficulties.

3. Results

3.1. Distribution of suspended particulate matter

Table T and Figures 1 and 2 show the results pertaining to the wet
settling volumes and dry weights of suspended particulate matter. High settling
volumes (Fig. 1) were observed in the open waters of the Drake Passage,
particularly between 60°8° S and 62°11’ S. Maxima ranging between 580
and 950 cm’-m~2 (Table I) occurred at stations 25, 32, 34, 17, 46, 61
arranged here in order of increasing values. Rather high values (340-460 cm®
under 1 m?) were also found west of the Anvers Island at stations
11, 14, 8 and 16. Generally low settling volumes were characteristic of
the Bransfield Strait, with minima (4-14 cm®-m~?) along the central
NE- SW line of the Strait, at stations 77, 81, 85. 89, 98, and 105.
Medium values (100-330 cm’-m~2) were scattered between the highest
values over the entire investigated area of the Drake Passage, especially
in the NE part of the sector “A”, such as at stations 65 and 68 close
to ‘the Elephant Island, or at stations 62, 53, 44 and 49 north of the
South Shetland Islands.

The distribution of*dry weight of particulate matter (Fig. 2) was virtually
the same as the distribution of wet settling volumes, with maxima
(9.5 ggm~?% at st. 8 to 19.6 g-m~? at st. 61), occurring generally at the
same stations in the open area of the Drake Passage and west of the
Anvers Island, and with minima (0.06—0.40 g-m~2) in the Bransfield
Strait.

3.2. Phytoplankton abundances and distribution

Total counts

High numbers of algae (Table I, Fig. 3) were generally found in the
Drake Passage, at all the about ten stations characterized by the highest
values of settling volume and dry weight. Three maximal counts were
noted at stations: 11 (379x 10® cells under 1 m? of sea surface) and st.
14 (207 x 10®) located west of the Anvers Island, and at station 61 (282 x 108),



Table L.
Species comnosition and relative abundance of phytoplankton at BIOMASS-FIBEX stations, area “A”, February—March, 1981

Station No. 1 2 4 6 8 11 14 16 17 20 22 25 27 31 32 34 36 38 40 44 46 47 49 51 53 55 56 58 60 61 62

Suspended particulate matter

wet settling volume (cm -m ?* sea
surface) 1510 3760 189.5 3400 4100 4600 4200 3770 gio0 870 310.0 580.0 90.1 250.0 710.0 7500 948 119.0 619 3270 9409 519 1482 788 1523 825 85.6  103.1 720 9510 1129
dry weight (g-m ? sea surface) 2.90 6.77 220 5.35 946  — 12.60 6.08 1621  3.39 11.30 420 042 5.18 6.83 1235 0.89 3.1 0.57 947 1789 217 6.88 1.20 341 200 2.20 1.82 091  19.60 2.11
Total phytoplankton

Total cell volume (mm* m~? sea

surface) 340 3073 882 1925 11666 8725 4742 7142 37360 703 1274 15820 839 2693 16378 21291 36 120 125 18439 9570 377 5718 1808 5828 15 107 77 693 37650 5490
Cells under 1 m? sea surface

(N x 10%) 1.3 5.5 24 8.5 2.1 3794 206.7 3.7 564 1.2 5.8 46.6 02 0.6 41.5 59.1 0.1 0.3 0.8 67.3 9.5 0.1 6.2 1.2
Bacillariophyceae (percent in total

phytoplankton cell numbers) 99.9 100.0 99.5 99.8 95.8 0.6 34 99.0 998 992 99.7 99.9 994 99.5 99.8 99.6  99.1 99.8  100.0 99.8 989  99.7 98.5 100.0 999 995 99.7 98.8 100.0 68.2 93.2
Centrales

Actinocyclus sp. p p p

Asteromphalus “hookeri Ehr. p*) p
A. hyalinus Karst. p
A. parvulus Karst. p P p p P p
Asteromphalus sp. p P P P p
Biddulphia striata Karst. p 1.5 p P
Chaetoceros atlanticus Cl. 2R3 476 47.7 60.0 P 11.4 59.7 49 .8 61.0 66.0 78.1 46.7 1.0
. atlanticus v. skeleton (Schiitt). Hust. 9.1 p p

. bulbosum (Ehr.) Heiden p p P p p p p p p

. concavicornis Mangin 7.5 22
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. concavicornis f. volans (Schitt.) Hust p p p

. convolutus Castr. 29 p p 4.6 1.2 14.0 p p
. criophilum Castr. 2.0 2.1 1.6 1.2 15.2 p 13 1.3 3.0 1.2 p 9.1 2:9 p p p p P P P p 4.1 8.0
densus Cl. p p p p p 24 4.1 p

debilis Cl. p ; p 15.3

. dichaeta Ehr. 6.8 28.9 3.6 p 2.6 p p 498 443 3.0 1 2.7 4.1 19.0 152 146 17.6 p p 69.8 220 4.0 49 6.5 4.9 8.8 6.1 1.1 23
. flexuosus Mangin p 1.8
. neglectus Karst. 36 33 1.4 59 p 24
. peruvianus Brightw. 13.0
. peruvianus f. gracilis (Schréd.) Hust.

schimperianum Karst. p p
. socialis Lauder 1.5 4.8 p P p .
. tetrastichon Cl. ' p 1.1 24

. tortissimum Gran. p p 5.5 p 14.7 36.4 90.0 52.0 35.6

Chaetoceros spp. 1.6 14 6.2 5.5 p p p 2.8 1.0 p p p 3.0 6.2 54.6 47.7
Charcotia actinochilus (Ehr.) Hust. p p '

Corefhwon, criophiluny Capit. P P 11 25 505 p p. 144 2.0 p 16 500 347  p L1 p p 29 12 28 281 60 140 212 p 49 29 80 p 6.6
Coscinodiscus bouver Karst. P p P P

C. furcatus Karst.

. gyratus Jan. P

. inflatus Karst.

. lentiginosus Jan. p P P P p

. oculoides Karst. p p P

. tabularis Grun.

Coscinodiscus spp. 1.0
Coscinosira antarctica Kozlova
Dactyliosolen antarcticus Castr. 3.6
Dactyliosen sp.

Eucampia balaustium Castr.

Melosira sol (Ehr.) Kiitz.

Porosira pseudodenticulata

(Hust.) Zhuse p
Rhizosolenia alata Brightw. 23 p p P 3.5 P p
R. alata f. curvirostris Gran. p p p p
R. alata f. gracillima (Cl.)

Grun. p p p p
R. alata f. indica (Perag.) Osten. p 1.5
R. alata f. inermis (Castr.)

Hust. 1.6 P p P P p p P

R. bidens Karst.

R. delicatula Cl. 2.6 2.8 p p p p 1.3 p p
R. hebetata f. semispina (Hensen) P p p p

Gran. p
R. rhombus Karst. )
R. setigera Brightw. p p p p
R. simplex Karst. P p p p p p
R
R
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. styliformis Brightw. p
. styliformis v. longispina
Hiist. p
R. truncata Karst. p p
Rhizosolenia spp. p
Schimperiella antarctica Karst. p p P p p P
Thalassiosira delicatula Hust. p
T. gracilis (Karst.) Hust. p p p 1.4 32 p 1.2 P p
Thalassiosira spp. p p p P p p p 1.0 p 1.1 p p p
Pennales
Achnanthes sp.
Amphora sp.
Cocconeis costata Greg.
C. imperatrix A. Schm.
Cocconeis sp.
Gomphonema sp.
Navicula criophila (Castr.)
DeToni p p p
Navicula sp. p
Nitzschia angulata Hasle
N. curta (V. Heurck) Hasle P
N. cylindrus (Grun.) Hasle
N. kerguelensis (O'Meara) Hasle 3z 34
N. obliquecostata (V. Heurck) :
Hasle p p
N. sublineata Hasle p 2.3 P p
N. heimii Manguin **) 5.4 14 1.7 p 2.6 1.5 4.3
N. longissima (Breb.) Ralfs p
Nitzschia “delicatissima”
complex ***) 35.1 8.2 10.9 222 5.0 p p 337 5.1 12.2 18.5 11
N. lineola Cl. 7.0 p
N. prolongatoides Hasle p 211 p p
P
p
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P 14.0 1.6 2.0 p 18.6 p p 3.3
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N. turgidula Hust. 4.6
N. turgiduloides Hasle P
Nirzschia ssp. p

Pleurosigma sp. p p p p p
Synedra reinboldii V. Heurck p p p
Synedra sp. p P p
Thalasionema elegans Hust. :
Thalassiothrix antarctica Schimper p 1.4 1.0 p 3.5 p p 3.1 1.0 1.0 p p 14.6 6.5 p p p p p P p 6.2 p p
et Karsten

Triceratium arcticum Bright

Triceratium sp.

Tropidoneis sp. p p P P p p
Dinophyceae '

Ceratium sp. 1.6 p p p p p p

Dinophysis tuberculata Mangin

Dinophysis spp. P p p p p
Gymnodinium spp. P
Gyrodinium spp.

Oxytoxum criophilum Balech p p
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Peridinium antarcticum Schimper

P. curtum Balech p

P. pseudoantarcticum Balech p

Peridinium spp. p P p p B B 5 . > ) )

Silicoflagellatae ’ |

Dictyocha speculum Lemm. P P p p p B i b . ) 3 . ] )
Haptophyta

Phaeocystis antarctica Karst. 42 99.4 97.0 p p p P b g ‘i
Unidentified flagellates

p*) —less than 1%
**) — often included in Nitzschia “delicatissima” complex
***) —includes: N. lineola Cl., N. prolongatoides Hasle, N. turgidula Hust., N. turgiduloides Hasle



Station No. 65 66 67 68 69 70 72 73 76 77 79 81 82 84 85 86 87 88 89 90 92 94 96 97 98 100 102 103 104 105 108

Suspended particulate matter

wet settling volume (cm -m ? sea
surface) 2825 447 575 2880 - 62.0 — 132 59.1 13.7 — 13.2 16.0 36.0 36.2 42.8 37.5 10.7 206 455 32.1 310 73.1 5.0 12.0 36.2 64.7 103.9 74.0 78.5
dry weight (g-m~? sea surface) 5.00 023 092 389 — 045 — 0.10 029 0.16 — 0.04 0.08 0.15 0.08 0.34 039 0.12 0.08 006 0.14 0.15 §0‘23 044 0.03 0.05 0.18 0.24 140 — 0.39
Total phytoplankton .

Total cell volume (mm*-m~? sea

surface) 30522 464 250 4559 6 27 536 156 78 4 18 10 27 20 8 40 129 79 8 136 165 780 4 350 3 2 187 115 765 0.1 132
Cells under 1 m? sea surface

(N x 10%) 16.9 0.1 005 264 0.001 0.005 0.3 0.02 0.01 0.02 0.01 0.001 0.003 0.003 0.001  0.01 0.1 0.3 0001 002 04 0.1 0.003 25 0.001  0.001 0.1 0.66 33 0.001 0.7
Bacillariophyceae (percent in total '

phytoplankton cell numbers) 982 100.0 99.7 99.8  99.7 100.0 96.0 83.0 67.0 1000 99.6 99.9 100.0 100.0 100.0  100.0 99.5 98.5 1000 1000 100 67.0 96.6 98.5 998 1000 976 96.1 98.0 100.0 999
Centrales

Actinocyclus sp.
Asteromphalus hookeri Ehr.
A. hyalinus Karst.

A. parvulus Karst.
Asteromphalus sp.
Biddulphia striata Karst. P p 220 ()ps s o - y 47 b b b
Chaetoceros atlanticus Cl. 227 4.5 2.8 5.1 10. . : . : .

. atlanticus v. skeleton (Schiitt). Hust. ’ 1.9 8.1 4.8 P 24 220 150 p 33
. bulbosum (Ehr.) Heiden p P p 9.9 4.0 p p

. concavicornis Mangin 32 p p p 1.1 P

. concavicornis f. volans (Schiitt.) Hus p

. convolutus Castr. 5.0 p

. criophilum Castr. p 1.5 p p 3.3 p p p 1.1 p p
. densus Cl. 1.5 14 P P . _ ) p 1.1 p

. debilis Cl. . p

. dichaeta Ehr. 242 6.0 5.6 13.0 7.3 6.8 8.6 8.3 5.0 2.1
. flexuosus Mangin

. neglectus Karst. 1.5 p 31.0

. peruvianus Brightw. 340 15.1 274 p 1.3 p
. peruvianus f. gracilis (Schréd.) Hust.

. schimperianum Karst. p

. socialis Lauder

. tetrastichon Cl. P 1.5 1.5

. tortissimum Gran. 4.0 p 40.0 100.0  100.0 50.5 517 114 31.8 220 24.0 p 22.7
Chaetoceros spp. p

Charcotia actinochilus (Ehr.) Hust. p p p p L5 P P p P
Corethron criophilum Castr. 14.3 729 543 1.2 734 53.6 60 130 67.0 32.1 97.9 97.7 93.6 100.0 33:3 7.3 49 1000 71.0 p 583 732 1.3 731 95.7 17.0 39 p 300 79
Coscinodiscus bouvet Karst. p 2.7 p p p
C. furcatus Karst. p P

C. gyratus Jan.

C. inflatus Karst. p p

C. lentiginosus Jan.
C. oculoides Karst.
C. tabularis Grun. p p '

Coscinodiscus spp. p P P 38 P p P p P p

Coscinosira antarctica Kozlova

Dactvliosolen antarcticus Castr. p p p p p p P ‘ p p
Dactyliosen sp. R
Eucampia balaustium Castr. p ) p p 15.0 30.0 29 p 13.0 2.3
Melosira sol (Ehr.) Kiitz. p

Porosira pseudodenticulata p p p p

(Hust.) Zhuse p p

Rhizosolenia alata Brightw.
R. alata f. curvirostris Gran.
R. alata f. gracillima (Cl.)
Grun. p p

R. alata f. indica (Perag.) Osten. p

R. alata f. inermis (Castr.) p

Hust. p
R. bidens Karst. p

R. delicatula Cl.

R. hebetata f. semispina (Hensen)

P p
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32.7 3.6 p p p 1.7 p 1:7

gole}

Gran. P
R. rhombus Karst.

R. setigera Brightw.

R. simplex Karst. p
R. styliformis Brightw.

R. styliformis v. longispina

Hiist.

R. truncata Karst.

Rhizosolenia spp. P

~ Schimperiella antarctica Karst.

Thalassiosira delicatula Hust. p p

T. gracilis (Karst.) Hust. 39 p P
Thalassiosira spp. p ) P

Pennales ' p

Achnanthes sp.

Amphora sp. p p
Cocconeis costata Greg.

C. imperatrix A. Schm.

Cocconeis sp.

Gomphonema sp.

Navicula criophila (Castr.) p

DeToni P p P

Navicula sp. p p

Nitzschia angulata Hasle 34 p P g 14.4 4.1
N. curta (V. Heurck) Hasle 1.3 2.5 P 1.1 14.9 13.4 292 P 2.3 p 14'4 ’
N. cylindrus (Grun.) Hasle p p ’

N. kerguelensis (O‘Meara) Hasle 1.5 p 16.0 p p p

N. obliquecostata (V. Heurck)

Hasle

N. sublineata Hasle 10.3 P p

N. heimii Manguin**) ' 3.6 P = . F 274 41
N. longissima (Bréb.) Ralfs ’

Nitzschia “delicatissima” ’

complex ***) 10.9 7.0 11.7 14.2 4.0 17.3 p p . .

i 7.9 1.5 P .243 p 59.0 25.6 19.0 55.0 442
N. prolongatoides Hasle

N. turgidula Hust.

N. turgiduloides Hasle
Nitzschia ssp.

Pleurosigma sp.

Synedra reinboldii V. Heurck
Synedra sp.

Thalasionema elegans Hust.
Thalassiothrix antarctica Schimper 4.0 p p 23 8.0 4.0 72 7.2 p p
et Karsten

Triceratium arcticum Bright p

Triceratium sp. ‘ p p

Tropidoneis sp. p

Dinophyceae

Ceratium sp. p p

Dinophysis tuberculata Mangin p

Dinophysis spp. 40 33.0 p 4.1
Gymnodinium spp.

Gyrodinium spp.

Oxytoxum criophilum Balech p

o

8.5

Peridinium antarcticum Schimper

P. curtum Balech

P. pseudoantarcticum Balech

Peridinium spp. p p o

Silicoflagellatae f

Dictyocha speculum Lemm. ‘ p P B 5 . - . , ‘o s )
Haptophyta

Phaeocystis antarctica Karst. p b 9.0 ,

Unidentified flagellates 17.0 . 535 24 )
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Fig. 2. Dry weight of suspended particulate matter expressed as grams under 1 m? sea
surface, in 100 m water column, 14 February—14 March, 1981

north of the King George Island. These high quantities were largely due
to the mass occurrence of Phaeocystis; at stations 11 and 14 this alga
accounted for more than 95 per cent of the total phytoplankton numbers.
Phytoplankton quantities at the remaining stations with high values of parti-
culate matter (stations 44, 46, 34, 17, 25 and 32) ranged between 9 and
67x 10® cells-m~2. The algal populations at these stations were dominated
in nearly 100°, by diatoms. Two stations, 65 and 68 west of the Elephant
Island had also rather high numbers, 17 and 26 x 10® cells- m™?2; respectively.
Lowest quantities of cells, usually less than 10* cells-m™2, were observed at
most stations located in the Bransfield Strait. Generally, in the majority
























