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Summary

Observations were made of the salinity and the crystallographical structure of landfast ice
at eight stations up to 25 km offshore along the axis of the fresh water plume of the Great
Whale River in the southeast Hudson Bay during April, 1988 (Figure 1). Two ice cores about
120 cm long were taken at each station using a CRREL core sampler. One core was used
to make a thin section of ice. The other was used to measure the salinity of each 10cm
long section cut from the whole core; after it was melted, the salinity of each section was
measured by a salinometer (Solomat MPM 2009) with an accuracy of 0.1%. (Figure 2). Figures
3-1 and 3-2 show horizontal sections at the depths of 25, 39, 66 and 94 cm from the ice
surface and vertical sections at the depths from 22 to 108 cm from the surface of the ice core
obtained at station A-B. Meanwhile, Figures 4-1, 4-2 and 4-3 show horizontal sections at
the depths of 55, 82 and 110 cm from the surface and vertical sections at depths from 11 to
113 cm from the surface of the ice core obtained at station C-D.

The salinity and the crystallographic structure of ice are strongly related to atmospheric
and oceanic conditions at the time of ice formation on the basis of the records of air tem-
perature and the amount of discharge available at local meteorological and hydrological stations.
The ice thickness was estimated by using equation (1),
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/(t)=a\/gile(t)—T0|tdt (1)

)
where I(2) is the ice thickness, a is a proportional constant, 7'(f) is the daily mean air tem-
perature, and T, is the freezing point of sea water. Air temperature was recorded at a
meteorological station near the river mouth. Figure 5 shows time series of ice thickness
and of the daily mean air temperature from December, 1987, to April, 1988.

The salinity and the crystallographic structure of ice were strongly related to water salinity
at the time of ice formation. Upper layer salinities in the study region are mainly controlled
by the isohaline distribution of the fresh water plume of the Great Whale River, i. e., river
discharge strengih (Figure 6).

Figure 7 shows the salinity of ice as a function of ice thickness and time. It is suggested
that the water salinity at the time of ice formation changed significantly by late December ;
salinity at stations A, A-B and B was fresher in December, and salinity at stations C, C-D,
D and E was salty in December.



