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Abstract

In surface phytoplankton samples (layer between 0 and 1 m) taken with a
sampler towed by RV Professor Vize, Corethron criophilus dominated over
vast areas within the distribution of the south peripheral waters and
the centre of the Weddell Gyre. In the eastern Weddell Gyre a great
change in the composition of phytoplankton species was registered.
Variability in phytoplankton species composition occurred mainly in
the Antarctic Convergence Zone. A seasonal shift in species composition
was observed in the same regions (sub-Antarctic waters, the Convergence
Zone proper, south periphery of the Antarctic Circumpolar Current). A
great change in phytoplankton composition was also found near the
continent (Alasheev Bay). During the observation season maximum biomass
values of surface phytoplankton were registered in the south periphery of
the Antarctic Circumpolar Current.

Résumé

Parmi les échantillons de phytoplancton prélevés en surface (couche
0 - 1 m) a l'aide d'un échantillonneur remorqué par le navire de
recherche Professor Vize, les Corethron criophilus prédominaient
sur de vastes zones correspondant aux eaux méridionales de la
périphérie du courant circumpolaire antarctique et du tourbillon
central de la mer de Weddell. Dans la partie orientale du courant
tourbillonnaire de la mer de Weddell, un changement important dans
la composition par espéces du phytoplancton fut enregistré. La
diversité de la composition par espéces du phytoplancton a surtout été
observée dans la zone de la Convergence antarctique. Des changements
saisonniers dans la composition par espéces furent aussi observés
aux abords du continent (baie d'Alasheev). Pendant la saison
d'observation, les valeurs maximales exprimant la biomasse du
phytoplancton de surface furent relevées dans la périphérie
méridionale du courant circumpolaire antarctique.

PesioMme

O6pa3ibl GUTONJIAHKTOHA NMOBEPXHOCTHOI'O CJOST (rJIyOHHOM
oT 0 go 1 M) B3siTble IPOGOOTOOPHUKOM IO KYPCY CIeJOBAHU S
HHC "IIpogheccop Buse", nokas3au, UTO B TEX aKBATOPHSX, KyJa
3aX0JnJHM BOAbl I0XHON mnepupepur AHTapKTHUECKOTO
LHAPKYMIIOJISIPHOTO TEUEHUS U LEHTPAJIbHOH LIUPKYJISILUA
Mops Ysanesa, Ha OrpOMHBIX NMPOCTPAaHCTBaX AOMUHUPOBAJ
BUA Corethron criophilus. B BOCTOUHOI1 4aCTH LMPKYJISILIUKA MOPSI
Yanaena OblI0 OTMEUYEHO CHJIbHOE HM3MEHEHHE BHAOBOTO
cocTaBa QUTOMJIAaHKTOHA. HeyCTONUYHNBOCTh BUAOBOTO COCTaBA
(PHUTONJIAaHKTOHA TIpPOSBJSAJaCb B OCHOBHOM B 30HE€
AHTapKTNUECKOTO KOHBEPreHUMU. CE30HHBIN CABUT B BUAOBOM
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cocTaBe HabJoascsa B TEX Xe patioHax (CyGaHTapKTHUYECKHE
BOJbI, LIEHTP 30HB KOHBEPreHLWH, l0XHasi nepudepus
AHTapKTAUECKOTO LHMPKYMNOJISPHOro TedeHwusi) .Bosbmne
HN3MEHEHUSI B BHJOBOM cocTaBe (HTONJIAHKTOHA TaKXe
HabJoJasiich y MaTepuka (3aysuB AJjlalieeBa). 3a mepHoOA
TIpoBe/ieHNs1 HaOIoAeHHI MaKCUMaJIbHbIE€ BEJIMUMHBI 61OMacChl
(PUTOMJAHKTOHA MOBEPXHOCTHOTO CJOs GBbIJIA OTMEYEHH! B
pafioHe 0XHOMN nepupepunn AHTapKTHNUYECKOTO
HUPKYMIIOJISIPHOI'O TEYEHMS.

Resumen

Las muestras de fitoplancton de aguas superficiales (capa entre 0 y
1 m) tomadas con un muestreador remolcado por el B/l Professor
Vize, Corethon criophilus, predominaron en vastas zonas de la
distribucién de las aguas periféricas del sur y el centro de las
vortices de Weddell. Al este de las vortices de Weddell se registré un
gran cambio en la composicién de las especies fitoplancton. Hubo
variabilidad en la composiciéon de las especies fitoplancton
principalmente en la Zona de la Convergencia Antartica. Se observo
un cambio estacional en la composicién de las especies en dichas
regiones (aguas subantarticas, zona de la convergencia misma,
periferia sur de la Corriente Circumpolar Antartica). También se
observé un gran cambio en la composicién de las especies fitoplancton
cerca del continente (bahia Alasheev). Durante la temporada de
observacién se registraron valores maximos de la biomasa del
fitoplancton de la superficie en la periferia sur de la Corriente
Circumpolar Antartica.



To study plankton over vast areas with the help of routine oceanographic surveys is
practically impossible. Recorders towed by the vessel and various kinds of pumps providing
continuous recordings of plankton composition are used for these purposes. Such studies
were implemented during cruises of Japanese ice-breakers in the Indian Ocean sector on
their route to Syowa Station (Litzow Holm Bay). Interesting results on spatial fluctuations
of C14 were obtained (Taniguchi et al, 1986).

Similar studies were conducted during the 1987/88 season by RV Professor Vize
(AANIl Research Institute) during the cruise in the Atlantic and Indian Ocean sectors. A
sampler inserted into a special outboard arm was designed out of the tube of the pitometer log
and used to take plankton samples (Zhokhov, Maksimov, 1973; Zhokhov, Fedorov, 1987). A
special filtration device with changeable filters (plankton net N 70) fitted to the reception
hose made it possible to take plankton samples. Filtration was usually conducted at a speed of
1 litre per 1-2 minutes. The inlet of the device was submerged to a depth of 1 m for
collection of surface phytoplankton. Zooplankton samples (copepods, Hyperiidae,
euphausiids, pteropods) were usually small and therefore could not be analysed.
Comparisons showed that species composition of dominating diatoms in samples taken with
the sampler did. not differ greatly from that of samples taken by nets in the layer between 0
and 100 m.

In February to April 1988 five tacks (8 520 miles) were made (Figure 1). Specific
analysis of samples was done with quick methods (see Vladimirskaya et al, 1976). Raw
weight of phytoplankton in samples was determined and later recalculated per g/m3. Species
compositions of phytocenosis estimated by key and subordinate forms were compared by
their abundance. Sampling was accompanied by continuous recording of surface water
temperature.

Distribution of phytocenosises along the tacks is indicated in Figure 1; notches
indicate sampling points. Detailed data on phytocenosis composition, phytoplankton biomass
and surface temperatures for every tack are shown in Figures 2 to 6.

One of the most important circulation systems in the Antarctica, the Weddell Gyre,
was surveyed. The mere change of phytocenosis composition usually indicates the location of
boundaries between different types of waters (Vladimirskaya et al, 1976; Makarov, 1983).
The general location of the latter, which fully corresponds with modern views on the system
of circulation and the composition of waters in the region (Deacon, 1979; Comiso and
Gordon, 1987; Bagryantsev and Guretsky, 1986), makes it possible to characterize each
water type of the surveyed area by their phytocenosis compositions.

The tacks 1, Il and lli (see Figures 2 to 4) crossed the west area of the South Polar
Front. A wide range of phytoplankton species was typical for this region. It is quite natural
because at least waters of three types are present there. In the waters of the south
(Antarctic) periphery of the Antarctic Circumpolar Current Chaetoceros criophilis
dominated in samples. The sub-Antarctic part of the Antarctic Circumpolar Current was
characterized by the successive substitution (in the course of time) of Corethron criophilum
for Rhizosolenia spp (see also, for instance, Hart 1934). The same plankton community was
recorded north of the South Polar Front on tack V. Regular occurrences of Thalassiothrix
antarctica were recorded in the frontal waters. C. criophilum was dominant in samples
taken at later dates. A substantial proportion of T. antarctica was also found in the south
Scotia Sea. Differences of phytocenosis composition on each tack (in the same waters) could
be related to regional features of phytoplankton distribution. Seasonal succession is
evidently responsible for these differences too.

C. criophilus almost solely prevailed eastwards along tacks | and Il (see Figures 2

and 4). On certain parts of tack | this species was associated with the southern branch of
the Antarctic Circumpolar Current, while on tack 3 as well as on tack |l (southern part,
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Figure 3) it was associated with the central part of the Weddell Gyre, which consisted
exclusively of the waters of the Weddell Sea. High biomass of C. criophilus (up to 24 g/m3)
was recorded only in the waters of the Antarctic Circumpolar Current. In other regions
phytoplankton biomass was lower.

In the eastern part of the Weddell Gyre where, as it is known, the system flow turns
southward (Deacon, 1979), the warm Weddell counter-current is formed and then turns
southwestward (Bagryantsev and Guretsky, 1986). Environment conditions for the
phytoplankton development evidently undergo significant changes in the waters south of 50°S
(10°E). In these waters phytocenosises were characterized by a wider species composition
(see Figure 1). C. criophilus lost its importance. Two other species, T. antarctica and
R. hebetata, prevailed in the community, but a substantial drop in phytoplankton biomass
was observed (eastern part of tack lll, tacks IV and V, see Figures 4 to 6). As one can see,
changes in the community along the tacks were traced only in the south, while in the central
part across the south of the Antarctic Circumpolar Current, C. criophilus dominated and
phytoplankton biomass was increasing.

Tack V was made in the area where waters of the Antarctic Circumpolar Current
extend into the southern latitudes, with C. criophilus dominating in the plankton community.
The exchange of characteristics between boundary waters occurs due to the separation of
meanders and formation of eddies. Higher phytoplankton biomass on tack V at 58° to 59°S
(see Figure 6) and on tack VI at 59°S (see Figure 5) was a particular sign of the impact of
the inflow of the rather cold water of the south periphery of the Antarctic Circumpolar
Current. Simultaneous changes occurred in the composition of the community (C. criophilus
dominated again) and the surface temperature increased. The community of mixed waters
extended evidently far eastward into the higher latitude waters (southern part of section V)
following the main system of currents which is typical for this part of the Antarctic Indian
Ocean sector (Comiso and Gordon, 1987).

In distant south areas C. criophilus is also important (southern part of tack IV, see
Figure 5). However, the prevalence of this species in these waters was as large as compared
to other areas. This area was occupied by coastal waters of the Cosmonaut Sea, which were
not affected by the transformed waters of the Weddell Gyre.

The tacks crossed the Antarctic Circumpolar Current ((south of Tack |V, see
Figure 5) on their way to the shore at Molodezhnaya Station (Bibik et al, 1988). In
association with it a new change in the community was manifested by the appearance of a
substantial proportion of C. criophilum. Phytoplankton abundance went somewhat up in
these waters, but it was accompanied by a significant drop of temperature. During
observations, offshore waters in Alashejev Bay had been covered by pancake ice. Only algae
of genus Coscinodiscus vegetated under the ice during that time.

One species, C. criophilus which can reproduce in such different waters, was
characteristic for the whole area surveyed. It is obvious that in different waters different
stages of the seasonal succession of the planktoin communities were observed, with the same
species prevailing. All over the surveyed area the phytoplankton is more abundant in the far
north areas (waters of the Antarctic Circumpolar Current) and less abundant in the south
areas (coastal part of tack IV). Taking into account the time of observations, higher
abundance in the first case corresponded most likely to the autumn bloom of the plankton,
while indications of the spring or the coastal waters bloom could be responsible for high
abundance of phytoplankton offshore.
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tacks and dates are indicated.
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Corethron criophilum
Rhizosgolenia hebetata
Rhizosolenia spp.
Chaetoceros criophilus

e Chaetoceros spp.(dichaeta,neglectus

Coscinodiscus spp. atlanticus)

Fragillariopsis spp.
Nitzschis spp. (seriata)
Thalagsiothrix antarctica

Distribution of phytocenosises of surface plankton on tacks of RV Professor Vize (February to April 1988). Number of
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Variations of species composition of phytocenosises (%, key see in Figure 1), biomass (g/m3), surface temperature on

Figure 2:
tack | (1-8.2.88).
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Figure 3: Variations of species composition of phytocenosises (%, key see in Figure 1), biomass (g/ms), surface temperature on

tack 1l (10-14.3.88).
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Figure 4: Variations of species composition of phytocenosises (%, key see in Figure 1),

biomass (g/m3), surface temperature on tack [l (26.3-2.4.88).
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Figure 5: Variations of species composition of phytocenosises (%, key see in Figure 1),
biomass (g/m3), surface temperature on tack IV (2-6.4.88).
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Variations of species composition of phytocenosises (%, key see in Figure 1), biomass (g/m3), surface temperature on
tack V (7-10.4.88).
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Légendes des figures

Répartition des phytocénoses de plancton de surface sur les bordées du
navire de recherche Professor Vize (février-avril 1988). Le nombre de
bordées et les dates sont indiqués.

Variations de composition des espéces de phytocénoses (%, voir clé sur la
Figure 1), biomasse (g/m3), température de surface sur la bordée |
(1-8.2.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée I
(10-14.3.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée lli
(26.3-2.4.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée IV
(2-6.4.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée V
(7-10.4.88).

[loanucu X pucyHkam

PacnipenesieHne GUTOLEHO30B IMTOBEPXHOCTHOTI'O CJIOS MJIAaHKTOHA MO
rancaM HUC "TIpogeccop Buse" (peBpasb- anpesb 1988 r.) YkasaHo
KOJINYECTBO Ir'aJiCoB U [JaTh.

HamMeHeHn st BUAOBOT'O COCTaBa GUTOLEHO30B (%, CM. 0003HaUEeHHE Ha
PrcyHke 1), 6momacchl (r/mM3), TOBEPXHOCTHOM TEMIIEPATYpPHI MO
rajcyl(l -8.2.88r.).

M3MeHeHHsI BLAOBOI'O cOCTaBa OTOLIEHO3O0B (%, CM. O0O3HaUEHUE Ha
PucyHke 1), Omomaccsl (r/m3), TOBEPXHOCTHON TeMIEpaTyphl IO
rancy Il (10-14.3.88r.).

HM3MeHeHns BUAOBOI'O COCTaBa HOTOTEHO30B (%, CM. 0B03HAUEHHE Ha
PucyHke 1), 6uoMaccel (r/m3), NOBepPXHOCTHON TeMIepaTyphl IO
rasacy Il (26.3 - 2.4.88 r.).

H3aMeHeHns1 BUAOBOTO cocTaBa (OTOLEHO30B (%, CM. O003HaUEHNE Ha
PucyHke 1), 6uomacchl (r/m3), ToBEPXHOCTHON TeMNEpaTyphl MO
rajcy IV (2-6.4.88r.).

H3aMeHeHns1 BUAOBOrO cocTaBa (POTOLEHO30B (%, CM. 0603HaUEHNE Ha
PucyHke 1), 6uomMaccsl (r/m3), moBepXHOCTHOM TEMIIEPATYPhI 1O
raicy V (7-10. 4.88r.).
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Leyendas de las Figuras

Distribucion de fitocenosos del plancton de superficie en las bordadas del
B/| Professor Vize (febrero - abril de 1988). El nimero de bordadas y
datos estan indicados.

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m3), temperatura de superficie en la bordada |
(1-8.2.88).

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m?3), temperatura de la superficie en la bordada II
(10-14.3.88).

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m3), temperatura de la superficie en la bordada
Il (26.3-2.4.88).

Variaciones de la composicién de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m?), temperatura de la superficie en la bordada
IV (2-6.4.88).

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m3), temperatura de superficie en la bordada V
(7-10.4.88).




