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Direct Observation of Basal Sliding and Deformation
of Basal Drift at Subfreezing Temperatures

Keith Echelmeyer
(Geophysical Institute, University of Alaska, Fairbanks, Alaska)

Wang Zhongxiang ‘
(Lenzhou Institute of Glaciology and Geocryology, Chinese Academy of Sciences)

Abstract -

In a tunnel at the base of the subpolar Urumgqi Glacier No. 1, China,
three new mechanisms of glacier flow have been observed at subfreezing .
temperatur.es.‘ Taken inciividually or in é‘omblinat'ionl, these modes of flow
can account for nearly all (60-80%) of the overall glacier motion and, yet,
they act only within the lowermost one to two percent of the effective gla-
cier thickness.These mechanisms are: (1) Enhanced deformation of the fro-
zen and ice-laden subglacial drift; (2) Motion across discrete shear planes
or shear bands within the frozen drift or at the ice~drift interface; and (3)
basal sliding at an ice~rock interface at a temperature of nearly -5C. The
ice~laden drift has an effective viscosity of more than one hundred times
less than that measured in the overlying ice, thus allowing very rapid shear
deformation. The observed rate of basal sliding at the ice-rock interface
agrees favorably with that predicted by the recent work of Shreve (1985) if
proper account is taken of the measured surface roughness and reduced ice

viscosity.
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Sliding interface and instrumental set up ét sliding point A. a) overall view of
boulder, bubble and debris trains in ice and dial gauge on marker in ice. Displacement
transducer was attached below gauge on same anchor. b) The sliding interface at the
surface of the boulder. Actual interface was much cleaner than that ‘shown. The
transducer core was attached to the boulder directly below the marker in the ice

Photograph showing markers in ice-laden drift at D.Motion is roughly in plane of ph-
otograph from right to left. The upper pencil marker is D;,, the lower D;:, the

upper nail is Da and the lower one is Dp L

a) Instrumental setup at base of tunnel at C showmg d1spIacement transducer atta(:hed.'

to a marker at the shear plane. Large peg (Cp 1s about 17 em above the shear plane.

b) Close up of shedr plane ‘showing sharp boundafy between cleas ice and' drift; The -

furthest above the plane is Cs, that below the plane is C7. Nail- head is-&bout & > mm '

-

_in, diameter ~ : o e o

R

a) Deformation profile at B showmg hnterlayenng of ige- laden dnft pnd telatively de-r.

bris-poor ice. Profile was orignially vert1ca1. Plumb . line is attached to Bi.. b) Close“

up of debris in shear zone between B; (peg) and 'B3 (small rock). Shear zohe is
approximately 4 cm across - t b
Lo

. 5.
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