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Introduction
The first mission to the Antarctic of the Japanese Antarctic Research Expedition
was made with the "SOYA" (displacement tonnage of 4, 200)-ice-strengthened
patrol ship of the Maritime Safety Agency, Ministry of Transportation-between
November 8, 1956 and April 24, 1957. This expedition was organized for the
purpose of making observations in the Antarctic during the International
Geophysical Year, 1957-1958. The first mission successfully accomplished the
establishment of the Japanese wintering base "Syowa" at Ongul Island off the
eastern part of Prins Olav Coast.
Oceanographic observations were previously planned for this cruise to the
Antarctic. However, the present writer was the only person in charge of ocean
ographic observations, so the emphasis was laid on the work in the Antarctic
Ocean. The programme originally planned did not envisage any hydrographic
stations, but several stations were temporarily occupied when the ship stopped in
the open water in pack ice. Surface observations were carried out from Tokyo
to Cape Town via Singapore; the time intervals between observation were shortened
in the cruise of the Antarctic Ocean. In the region between Enderby Land and
Riiser-Larsen Peninsula the visual observation was made by the scientific per
sonnel of the sections of Geography, Geology, Cartography, Seismology and Ocean
ography. The cooperation of Mr. M. YASUI, a member of the Meteorological
Section, in the surface and serial observations is greatly appreciated. Gratitude
is also due to the Hydrographic Department of the Maritime Safety Agency,
Japan Meteorological Agency, University of Tokyo and Hokkaido University which
provided the oceanographic instruments.
A brief description will be offered in the present article; as the arrangement
of the records is still in progress, results of ice observations will mainly be des
cribed.

Outline of crmse and observation
The cruise of the "SOYA" in 1956-57 to the Antarctic will be, divided into
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several parts as follows:
November 8, 1956 Left Tokyo-November 23, 1956 Arrived Singapore;
November 27, 1956 Left Singapore-December 19 Arrived Cape Town; Surface
observations were carried out during those periods.
December 29, 1956 Left Cape Town--January 24, 1957 Arrived Antarctic;
Surface, serial and ice observations.
January 25, 1957-February 14 Morning at the ice; Surface and ice observation
in the intervals of labour for the construction of the wintering base.
February 15, 1957 Left Antarctic-March 10 Arrived Cape Town;
March J5, 1957 Left Cape Town-April 5 Arrived Singapore;
April 13, 1957 Left Singapore-April 24 Arrived Tokyo; Surface observations.

Surface observation Items of observation. included under this title were the
measurement of surface temperature, the state of the sea (wave and swell)and the
sampling of surface water which was subjected to the analysis of chemical
elements and the examination of microplanktons. Observations at 3-hour intervals
were carried out during those parts of the cruise except the sampling of water.
The sampling of water was made in every 00-00 and 12-00 G. M. T. from Tokyo to
Cape Town, but samplings were carried out at the standard synoptic hours in the
Antarctic Ocean.
Serial observation Four hydrographic stations were occupied in the Liitzow
Holm Bay of the Antarctic. Temperature observations were obtained at a number
of depths, water samples were collected, hauls for phytoplankton and zoo
plankton were made, and bottom samples were taken. Bathythermograph was
casted in each station to the depth of about 250 m. As no heavy hydrographic
winch was installed on the ship, the depth of observation was limited to within
1500 m.
Sea ice observation Visual observation of sea ice, including ice of land origin,
was made on the compass deck at a height of l lm. The observers were changed
every three hours; the ice conditions were sketched and checked up on the pre
scribed recording forms with the aid of binoculars, optical range-finder and marine
radar. An ice chart was compiled after each watch. During the period of
southward penetration, a number of flights were made by seaplane and helicopters
in order to find the appropriate leads and open waters. Printed copies of aero
photographs taken from the seaplane were not supplied before the preparation of
this article, so the information of ice conditions obtained by aerophotographs was
not taken into consideration in compilation of the present ice chart. Concerning
the icebergs, measurement of location, height above sea level and length were
made.
Results

Surface observation The arrangement of the obtained data, as mentioned
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above, is not completed, so only the surface temperatures and chlorinities of the
Antarctic Ocean from Cape Town to off Enderby Land will be shown in Fig. 1.
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The distribution of surface temperature and chlorinity from Cape Town
to 65 ° S, 53 ° E, ice-edge off Enderby Land. December 1956-January 1957.
(STC = Sub-Tropical Convergence. AC= Antarctic Convergence)

Two marked horizontal discontinuities will easily be recognized in the figure.
Those lines or zones represent the sub-tropical convergence and the Antarctic
convergence which has already been pointed out by earlier researchers (Deacon
1937, Mackintosh 1946 etc.). Their positions have not significant deviation from
those noted by other research vessels. It will also be recognized that within the
Antarctic convergence the Antarctic surface water characterized by its temperature
of 0,._2 ° C and chlorinity of 18. 6,._18. 896a is always found. Surface temperatures in
the pack ice region were quite near to the freezing point of surface water which
corresponds to the chlorinity.
Sea ice observation Ice conditions in the Antarctic Ocean have been investi
gated by many authors, Mackintosh and Herdman (19-40) compiled charts of the
mean extent of pack ice in every month based on the data of the Discovery
Committee's ships, factory ships and others. Of course, the ice edge each year
changes within a wide range which often reaches 100 nautical miles. So the
addition of new records on the geographical feature of ice might still have im
portant meaning in the southern ocean hydrography. During the present mission
the geographical features of ice were mainly observed.
In order to make records of ice condition, ice terms established by the World
Meteorological Orga.nization (WMO) were adopted in the present observation.
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Two recording forms were prescribed, the one is rather in: detailed form and
similar to the suggested codes by Armstrong (1955), the other is the WMO code
for the use of ships. The WMO code is easily abstracted from the former re
cording form; the ice conditions expressed in the WMO code were sent at three
hour intervals to the Weather Bureau of Pretoria, Union of South Africa. The
hourly ice conditions were checked up on the form and sketches were made
following the ship's track.
On January 4, 1957, an iceberg was first sighted at 53 ° 55'8, 35 ° 00'E and the
ship reached the ice edge off Enderby Land on January 7. Routine observation
began on the next day and continued until January 24. At first " SOYA" navigated
westward along the ice edge to about 33 ° E and then retired eastward to 40 ° E on
January 16. Southward penetration into the pack ice was not stopped until
January 24 when the ship had to moor at the edge of fast ice with a thickness
of 2 m. This southernmost position was 69 ° 00'8, 39 ° 09'E where the unloading and
transportation of facilities and equipment to the wintering base were continued
during three weeks. On February 15, the ship started the return voyage, but
shortly became icebound in the very closely packed ice and drifted westward to
about 35 ° E until February 28. The results of observation during those periods
are shown in Fig. 2 (A, B, C, D).
The ice chart shows the ship's position, ice edge, ice concentration, ice type,
surface features, water openings, iceberg and so forth. It cannot be helped that
the coverage of observation is very limited within a narrow range due to the
observations having been made only from on board the ship. The visual range
from the compass deck was about 7 miles. Of course, the conditions far beyond
this range were observed with aid of the marine radar.
Attention must be paid to the fact that the ice chart is constructed. upon the
basis of sequential observation, so that the line of ice edge essentially does not
represent the line at any given time. It is the same with respect to the general
ice conditions. The ice conditions are always continually changing due to such
factors as wind, wave, current and solar radiation.
According to the observations made by the accompanying ship "UMITAKA
MARU" of the Tokyo Fisheries College, the average speed of ocean currents in
the outer region of the ice edge was about 0. 2"'0. 3 knots and direction was west
or west-southwest. Taking these current conditions into consideration, it must
be noted that the whole pattern was moving from east to west or southwest.
In describing the ice conditions the observers felt no inconvenience in using
the WMO terminology so far as the present mission is concerned. It must be said
that fine days without clouds were very few during the expedition, so that the
accurate determination of ship's position by astro-fixing was very difficult. There
must exist some errors in the records of the ship's position in the ice chart.
The ice conditions will be summarized as follows:
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Fig. 2 . (C) Ice chart.
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IcE CONCENTRATION : In the neighbourhood of northern extremes of the ice
edge, the ice concentration was small in comparison with the inner part of the
pack ice where the concentration sometimes exceeded 7/10 or 8/10. Especially
in the return voyage when the ship was icebound, the concentration was nearly
10/10, i. e. , openings of water were scarcely to be seen.
IcE TYPE : The dominant ice type was hummocked winter ice with the size
of from a few metres to several hundred metres across. There was uncertainty
on the age of ice, whether one year old ice or two ; the problem was left for
future examination. This was due to the fact that the observers had never pre
viously seen two-year-old ice and had not plenty of time to examine the structure
of such ice en route to the Antarctic coast. Icebergs were always seen in the pack
ice ; they were abundant off the eastern part of Prins Olav Coast and in the
vicinity of Gunners Bank, off Riiser-Larsen Peninsula.
SURFACE CONDITION : Puddles were rarely to be seen on the drift ice which
was covered with snow. The depth of snow cover more than 50 cm was not
frequently observed except for the drifted snow. The average height of ridges
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above level part of ice was about
l m.
ATMO SPHERIC PHENOMENA :
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Ice chart. From

J anuary 16 to January 24.

,

Water sky, ice blink, abnormal re
fraction and mirage were often
observed.
· Comment must be made on the
fast ice at which the " SoYA "
moored during three weeks. Level
fast ice extended outward to the
width of about 9 miles from the
islands or shore. A number of ice
bergs were intermingled, some of
which may have been stranded on
the sea-bottom. A great many
puddles were developed on the
surface of the fast ice, but most
of those puddles were not melted
through the ice to the sea water.
They are formed in the trough of
drifted snow at times when a
northeast wind was blowing. In
some places the depth attained to
about 1 m,

which resulted in a

great deal of difficulty of transportation by the snow-cars. The surface of most
puddles was frozen and the thickness of the frozen cover was from a few cm to
15 cm. The water in puddles was fresh enough for cooking and drinking purposes.

Concluding remarks
As already described at first, the establishment of the wintering base was
the task of first importance, so complete observations were not carried out in the
Antarctic Ocean nor in the other seas. The records are not sufficient in bulk to
provide basis for any discussion of the hydrography of the southern ocean, but
those data, especially from the region of Lutzow-Holm Bay where no observation
was made hitherto, might add some contributions.
In order to develop the southern ocean hydrography, the ordinary oceanogra
phic instruments are useful in the summer period. B:ut it is necessary to consider
the improvement of the instrumentation for use in the winter season. Towards
this object, some improved instruments, such as a plastic water sampling bottle,
were used in the present observations.
From the viewpoint of Antarctic glaciology, i t is necessary to observe not

40

Kou KusuNot<:I

only the geographical features of sea ice, but also the physical and chemical pro
perties of sea ice. At the present expedition synoptic observation was emphasized;
during the next expedition and wintering at the base, it is fully expected that
more detailed observation will be carried out on the sea ice and land ice.
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