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Hydraulic conductivity measurements were made in the middle part of the ablation area of
Storglaciaren, Kebnekaise, Sweden. Hydraulic fracturing equipment for stress measurements
in rocks was used. Injection tests at depths of 58m, 53m, 41m, 25m and 15.5m from the
surface of the glacier were performed with straddle-packers.

The conductivity of the mass of ice is found to be independent on the depth from the surface,
in the studied range of depth and area, and is about 210"*m/s.

The low value of the hydraulic conductivity is to be compared with the results of the
preceding water flow studies in Storglaciaren. Hooke and Pohjola (1984) deduced from the
frequency with which englacial conduits are encountered during drilling, that there are several
hundred of them in any given cross-section of the glacier. Consequently, each must carry a
small fraction of the total discharge, say -103 m V . Tracer experiments suggest that flow
rates in these conduits are <10 l ms'1 , but more than the scale order of 10* ms' by Hooke
(1989): Dye injection tests provide flow rates of 0.1-0.5 ms'1 . The hydraulic conductivity
value of 2.10* ms ' can not be attributed to flow in englacial conduits.

The water flow should follow the veins along the three-grain intersections in ice, as argued
Nye and Frank (1973). These veins should join together at four-grain intersections to form a
network of capillary-sized tubes along which water can move. Nye and Frank concluded that
temperate ice should thus be permeable. Lliboutry (1971) derives from the preceding theory
outflows of 8.9.10'8 m.s' to 8.9.10"* m.s1 and finds it in opposition to the simple stability of a
glacier, and claimed that Nye and Frank omitted some important factor. The outflows should
have much lower values. He claimed that applying the Darcy's law to the capillarity of ice is
neither relevant.

Although predominantly temperate, Storglaciaren has a perennially cold (<0"C) surface layer,
20-60m thick, in its ablation area (Hooke and Pohjola, 1984). Hydrologically, this layer is
impermeable.

The injection tests carried out in Storglaciaren in 1994 have probably been conducted in this
layer (depth 15.5-58m). Some of the injection tests certainly have been done in this layer. The
homogeneity of the results shows that most likely all the tests have been conducted in this
layer. Although this layer is thought of being impermeable, flow has been observed at the test
sections.

Two contradictions appear. The Darcy's law seems to be relevant for the injection tests, and
the perennially cold layer is permeable for high pressures. The pressures that have been used
for the injection tests are in the study far from experience that no confirmation of the different
theories concerning the permeability of ice can be deducted.
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The main result of this study is a conductivity of about 2-10'6m/s for the pennial surface layer
of Storglaciaren.
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