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p. 283)
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Summary

Oceanographic observations in the Arctic Ocean recently have become very active with
the aid of aircraft which land on the Arctic pack-ice, or the use of ice islands, which
drift around the Arctic Ocean, as observational platforms.

Members of Hokkaido University conducted oceanographic observations on the drift-
ing ice island ARLIS.II from December 1963 to May 1965 under the contract between
Arctic Institute of North America and Hokkaido University. The writer stayed on
ARLISII as a member of this project from May to December 1964 carrying out oceano-
graphic observations. On the basis of the results of these observations, the oceanographic
features of the waters of Greenland Arctic Ocean will be discussed in this paper.

ARLIS-II drifted from 86°25’N, 35°31'W to 83°50'N, 14°32'W. A total of 150 ocea-
nographic stations were occupied during this period (Fig. 2). In order to exhibit the
general information concerning the vertical distribution of temperature and chlorinity, plots
of data taken from all stations while on ARLIS-II from June to November 1964 are shown
in Fig. 3-a, -b. The vertical distribution of temperature, chlorinity and density of each
season, the end of winter, summer and the begining of the following winter, are shown
as examples in Fig. 4, 5, 6. In order to identify the water masses, the T-S diagram is
shown in Fig. 7. In this diagram the closed circles represent the data from March to
May, and the open from June to Novemebr 1964. From Fig. 7, three main water masses
are recognized.

The water mass at less than 150 meters has a chlorinity of less than 19%; and rel-
atively low temperature. This water mass is the Arctic Surface Water. This water mass
can be divied into two layers, that is, the surface layer (less than 50-60 meters), which
shows the seasonal variation of chlorinity due to the melting and forming of sea ice,
and the subsurface layer, which shows a very stable stratification. The process of seasonal
variation will be discussed in detail later.

The Atlantic Water which is characterized by positive temperature and chlorinity of
more than 19%, occupies the depth area of 350 to 500 meters, Between Arctic Surfaec
Water and Atlantic Water, a large increase of density is observed. These data show that
maxing between these two layers cannot easily occor.

The water mass at more than 1000 meters is the Arctic Bottom Water. The bound-
ary between Atlantic Water and Arctic Bottom Water is not so clear compared with that
of Arctic Surface Water and Atlantic Water. In this situation, the mixing between At-
lantic Water and Arctic Bottom Water will occur relatively easier than that of Arctic
Surface Water and Atlantic Water.

Two processes of seasonal variation of chlorinity of surface layer are recognized, that
is, dilution which occurred from the end winter to summer, and concentration, from the
end of summer to winter. These processes consist of the melting and the forming of sea
ice. In Fig. 8, the features of dilution from the middle of April (St. 55) to the middle
of August (St. 169) are shown. In Table 1 and Fig. 9, calculated amounts of supplied
fresh water from St. 55 to each station are shown. Two remarkable periods of fresh
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water supply are recognized in Fig. 9, one, from the middle of April to the begining of
May, the other, from the middle of June to the begining of August. In this region, the
melting of ice by solar radiation takes place at the end of June. Therefore, the fresh
water which is supplied in the first period is not originated by melting of ice in this
region, but transported from other localities. The origin of the fresh water in the second
period is mainly due to the melting of ice in this region. This is confirmed by investi-
gations of the variation of the density and thickness of snow cover on the ice island.
Thus, in dilution process, there two different kinds of fresh water in this region, one,
the fresh water which is considered to be transported from other localities, and two, the
fresh water, supplied by the melting of ice in this region.

On the contrary, the process of concentration takes place due to ice formation from
the end of summer. The vertical convection due to ice formation is deduced from dis-
tribution of chlorinity. It is possible to estimate the amount of sea ice which is formed
in this period, from the deviation of the depth of the vertical convection layer from the
initial stage. In Table II and Fig. 10, the thickness of sea ice which is calculated from
the depth of the vertical convection layer are shown. Therefore, the maximum depth
of the seasonal variation may be reached, if the depth of convection layer reaches 60
meters, the thickness of sea ice should be 1.4 meters. From the statistical view point,
the thickness of pack ice in the Arctic region remains of constant value every year, so
the amount of sea ice which is formed in winter might be equal to that of melting
sea ice in summer. Considering the dilution process in this region, the thickness of the
melting ice should be less than 1 meter. Therefore, the thichness of sea ice which is
formed in this region is presumed to be about 1 meter.

The amount of increase of chlorinity in this concentration process exceeds the value
expected from ice formation. The rest of that increase will be originated to the mixing
with subsurface layer and Atlantic Water. Comparing the vertical distribution of chlo-
rinity at the begining of winter with that of the end of winter, the remarkable change
of chlorinity between subsurface layer and the upper layer of Atlantic Water are recog-
nized (for example St. 55 and St. 241). It is considered that, in summer, the very stable
stratification in the surface layer prevents mixing between these layers, but in winter
vertical convection due to ice formation disturbs this stratification, therefore, mixing
between these layer will easily occur compared with that of summer. Thus, the con-
centration which is observed in the winter season will largly originate from ice formation

and partial maxing between Surface layer and Atlantic Water.



