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Characteristics of Velocity Distribution in Patagonian Glaciers

By Renji NARUSE
Institute of Low Temperature Science, Hokkaido University
( Received November 25, 1986)

Measurements of glacial flow were made on Soler and San Rafael Glaciers in Patagonia, southern
part of South America, during November to December, 1983, and October to November, 1985. Soler
Glacier is located at the eastern side of the Northern Patagonia Icefield (Hielo Patagtnico Norte) ;
the ablation area of the glacier forms a valley-type glacier about 8 km in length and 1.5 km in mean
width. Ice is supplied from the icefield through a big icefall and also from the southeastern face of
Mt. (Cerro) Hyades (3,078 m ) by ice avalanchings. The right half of the valley glacier is composed
of clean ice, whereas the left half is covered with debris. San Rafael Glacier discharges from the
Northern Icefield toward the west and calves finally into Lake (Laguna ) San Rafael which connects
to the Pacific Ocean through the fjord.

Surface flow velocities of both glaciers were measured by triangulation surveys with an electronic
distance meter and a Wild T2 theodolite.- Velocities obtained on Soler Glacier indicated 1.5 m/d at
the upper reach of the ablation area and 0.2 m/d near the terminus of the glacier. Such velocity
distribution as the decrease with the distance down-glacier was discussed on the basis of the continuity
condition with the surface and bedrock profiles, and the surface ablation data. The result showed
that an equilibrium of the mass balance held during the observation period (October-November, 1985),
namely the thinning rate was approximately equal to 0, in the middle part of the ablation area.

Near the calving front of San Rafael Glacier, the surface velocity increased with the distance
down-glacier being from 13 m/d to 17 m/d. Continuity consideration suggested that the increasing
velocity should be resulted mainly from the decrease of ice thickness along the flow direction and also
the increase in number and width of crevasses toward the glacier front.

Thinning of ice as 5.2 m/a was observed during a period from the austral summer in 1983 to the
summer in 1985 at the middle reach of the ablation area of Soler Glacier. Also recent retreats of the
glacial fronts were measured at both Soler and San Rafael Glaciers. Brief discussion on the obvious
fluctuation of a calving glacier is given.
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Fig.2. Distribution of horizontal component of the surface flow velocity over the ablation area of Soler
Glacier.
Solid arrows indicate velocity vectors obtained in October-November, 1985 ; broken arrows in
December, 1983. Contours of the surface elevation (m, a.s.1.) were drawn by broken lines with arbitrary

intervals.
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Fig.3. Longitudinal profiles of the surface flow velocity, the gla-
cier surface and the bedrock surface, along the approximate
center line of Soler Glacier.

Horizontal distance is measured downglacier from the foot of
icefalls.
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Fig.4. Horizontal components of the surface flow velocity and the surface profile of San Rafael Glacier,
measured in November 1983.
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SPE + 1.1 Velocity, # 0.50m/d 0.23m/d

SERIE D +38.7.
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Fig.6. Longitudinal surface profiles along the center line in the middle reach of the ablation area of Soler
Glacier, measured in December 1983 and in November 1985. Shaded area indicates the range of errors
in surveys.

______(b) iceberg
Glacier I

Fjord/Lake

Fig.7. A schematic figure showing fluctuation of the front of a calving glacier into a fjord or a lake.
(@) represents a stage of retreat of the glacier front which is grounding at the bed ; (5) a stage of
advance of the front which forms an ice shelf.
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