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Summary

Four species of Paraphysomonas collected from the fast-ice cov-
ered area Syowa Station, East Ongul Island (69°00'S, 39°35%5'),
Antarctica occurred in the seawater throughout the year and oc-
casionally in the sea ice. P. antarctica is distributed to a
water depth of 35m at St.3 during the period from August 1983 to
January 1984 and also down to 600m at St.5 in September 1983 at
cell concentrations of 300-350 cells/ml. The Paraphysomonas spp.
were dominant during the period from July to November 1983 in
the area studied. The mode of the occurrence and vertical dis-
tribution of Paraphysomonas apparently coresponds to those of
the bacteria and organic debris-l1ike matter in the seawater. The
main components of the plankton population in the area studied,
under ice-covered conditions, are Paraphysomonas, Choanoflagel-

lates and bacteria. This work clarified that Paraphysomonas is
one of the most important bacterivores in the microbial loop of
the Antarctic marine ecosystem.
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Introduction

The phytoplankton community in the Antrctic Ocean is made up
mainly of diatoms and dinoflagellates, and other conspicuous
microplankton such as the Prasinophytes. In addition to these
autotrophic members, the hetero- and mixo-trophic microflagel-
lates, which maintain those members of the community in a
healthy state by preying on populations of bacteria, have been
considered to play a very important role in the marine food web.
(El-Sayed and Fryxell 1993, Palmisano and Garrison 1993, Verity
1991).

In the BIOMASS survey of the Antarctic Ocean, the present au-
thor, who carried out taxonomic and ecological studies on the
nano/microplankters at the Syowa Station, Antarctica, recorded a
dozen choanoflagellates (the phagotrophic members) and four



species of Paraphysomonas (colourless chrysophycean flagellates)
from the pack ice area near Syowa Station, East Ongul Island,
Antarctica, (Takahashi 1981,1987).

The present paper deals with the seasonal fluctuation and ver-

tical distribution of Paraphysomonas during a year of study, from
February 1983 to January 1984, in the fast-ice covered coastal
area north of East Ongul Island.

Materials and Methods

Seawater and sea ice core samples were collected at three
sampling sites ( Stations 1, 3, 5 ) in the fast ice covered
coastal area north of Syowa Station, East Ongul Island (60°00'S,
39°35'E) in the Litzow-Holm Bay, during the period from February
1983 to January 1984 (Fig. 1). At each station on the fast-ice,
which varied from 50 to 120cm in thickness throughout the year
studied, a 2m x 2m square hole was created. At Sts.1, 3 and 5
the depths to the sea bottom were ca.l2, 38 and more than 700
meters respectively. Seawater samples (0.5L) were collected with
a Van Dorn bottle from the following depths at each station: 2,
5, 8 and 1im at St.1; 2, 5, 10, 15, 25 and 35m at St.3: 2, 5,
10, 25, 50, 75, 100, 150, 200, 400 and 600m at St.5; and in
addition to these samples, 0.5L of surface water samples were
taken from ca.l1l0cm deep layers at each station. The climatic and
oceanographic conditions in this area have been described in
another paper (Watanabe et al. 1986).

The sea water samples were examined using scanning and trans-
mission electron microscopes (Takahashi et al. 1986, Takahashi
1987). Almost all of the water samples were examined with a JSM
-T100 SEM, which was brought to Syowa Station from Japan.

Results and Discussion

The thickness of sea ice varied from ca.50 to 120cm throughout
the year studied, and except for one day, May 3rd 1983, when the
pack ice was blown offshore, the Ongul Island remained icebound.

The water temperature of the surface layer (10cm deep) ranged
between -2.11 (July 29th) and -1.38°C (January 1lst), the salini-
ty between 33.89 (January lst) and 34.50% (July 29th), and the
pH between 7.9 (September 9th, 600m deep) and 8.07 (June 6th, 25
m deep and July 29th, 150m deep) at St.5. (Fig. 2) (Watanabe et
al. 1986).

Four species of Paraphysomonas occurred at the three stations:
P. antarctica Takahashi 1987, P. butcherii Pennick et Clarke
1972, P. oligocycla Takahashi 1987 and P. vestita (Stokes) De
Saedeleer 1929.
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At St.1, all of them appeared in the water column and in the
sea ice. In April, P. antarctica and P. vestita appeared at the
surface water layer, and also they and P. oligocycla in the sea
ice, in May P. butcheri in both the surface water layer and the
sea ice, in December P. antarctica and P. vestita at the surface
water layer and in January P. vestita and P. oligocyclaat the
surface water layer and also P. antarctica in the top 5 meters
of the seawater.

At station 3, which is 35 meters deep, only one species, P.
antarctica appeared in the water column. In March, it was found
at the surface layer and at 35 meters and in June at the surface
only, but was distributed from the surface to 35 meters depth
during the period from September to January.

At Station 5, which is over 600 meters deep, two species were
found (Fig. 3). P. oligocycla was only found at the surface in
January, while P. antarctica appeared during the period from
June to January and also was widely distributed down to 150
meters deep in November and to 200 meters deep in September and
October, and occurred once at 600 meters deep in September. The
cohabitant in September and October was bacteria which were 10
to 30 times more numerous than Paraphysomonas. In addition to
these living organisms, the existence of large numbers of amor-
phous organic debris-like matters were observed in the water

samples in September and October in the scanning electron micro-
scope.

Besides the Paraphysomonas and bacteria, several species of
choanoflagellates were found at three stations during a year
studied.

The vertical distribution of bacteria, organic debris-like
matters, Paraphysomonas and choanoflagellates at Station 5 were
as follows (Table 1):




Table 1. Vertical distributions of bacteria, organic debris,
Paraphysomonas and choanoflagellates at St. 5.

1983-1984 : Range (depth in meters) of vertical distribution

bacteria(bac), organic Paraphysomonas(Para),

month debris-like matter(org) choanoflagellates{choa)
June bac 0 to 100m deep Para 10 to 25m deep
choa down to 50m
July bac 0 to 600m Para 0 to 25m
choa 0 to 400m
September bac 5 to 600m Para 25 to 600m
org 0 to 600m
October bac 10 to 150m; 600m Para 25 to 200m
org 0 to 600m
November bac 0 to 200m Para 15 to 150m
December bac 0 to 35m Para 10m only
choa 0 to 35m
January bac down to 5m Para Om only
choa Om only

This data indicates that the occurrence and increase of
Paraphysomonas are closely correlated to those of Dbacteria
and organic debris.

Since P. vestita was described in 1929, other marine species of
the genus have been recorded from many parts of both the north-
ern and southern hemispheres (Chrétiennot-Dinet 1990, Preisig et
al. 1991). And also it has recently been reported that they play
an important ecological role within the marine food web,
especially in the microbial loop (Sieburth 1979, Sanders 1991,
Palmisano & Garrison 1993). The nanoplankton population in the

fast-ice covered area studied has a 1low diversity, and the
Paraphysomonas appears to dominate during winter season and is
distributed down to a depth of 600 meters. The present results
clarify that they are one of the most important components in

the Antarctic Ocean ecosystem, although a more detailed investi-
gation is required.

As cells of Paraphysomonas are small in size (1.7—- 5 um diame-
ters), easily broken and require both light and electron micro-
scopy for their identification, there are many interesting
problems on Paraphysomonas and other nanoflagellates 1living in
the Antarctic Ocean which remain unsolved.
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Figure legends

Fig.l.

Fig.2.

Fig.3.

Map showing three sampling sites on the fast-
ijce in the coastal area north of East Ongul

Island.

Seasonal changes of ice thickness (A), water
temperature (B) and pH of water (C) at St.3,
1983-1984.

The period of occurrence (A) and vertical dis-
tributions (B) of Paraphysomonas, choanoflagel-
lates and bacteria at St.5, 1983-1984.
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The period of occurrence (A) and vertical dis-
tributions (B) of Paraphysomonas, choanoflagel-
lates and bacteria at St.S5, 1983-1984.
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