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Abstract

A survey was carried out at the end moraine and the dead ice area of the Imja Glacial Lake in

October ,**+ and in April ,**, using a digital theodolite with a laser distance meter and di#erential

Global Positioning System (d-GPS). The survey points covered the whole dead ice area and end

moraine of the Imja Glacier, and map contours were produced at /-m intervals. This topographical

map will be a significant means to analyze the time variation of the dead ice area and end moraine in

future re-mapping. Changes in the lake level and the spillway on the dead ice area since +33. were

also analyzed in comparison with the measurements in +33. by Watanabe et al. (+33/).

+. Introduction

There are many glacial lakes in the world, for

example in South America, New Zealand and Himala-

yas (Lliboutry, +311; Lliboutry et al., +311a; Lliboutry

et al., +311b; Kirkbride, +33-). Since there are many

debris-covered glaciers there, those glaciers can build

relatively huge moraines, and moraines tend to dam

up meltwater after decline in the glacier surface level.

There are two types of glaciers in the Himalayas

(Moribayashi, +31.); one is debris-free and the other is

debris-covered. Debris-free glaciers in the Himalayas

are shrinking more rapidly than glaciers in other re-

gions of the world (Fujita et al., +331). Moreover, the

shrinkage of debris-free type glaciers accelerated in

the +33*s (Fujita et al., ,**+a; ,**+b). Debris-covered

glaciers have also been shrinking because their sur-

faces are declining (Inoue and Yoshida, +32*), and

there are many glacial lakes at the terminus of the

glaciers. Yamada (+33-) estimated that some glacial

lakes have expanded at the glacier terminus of the

debris-covered glaciers since the +3/*s or +30*s.

Those were surrounded by end and lateral moraines

and dead ice area (Yamada, +332; Ageta et al., ,***;

Iwata et al., ,**,; Komori et al., ,**.). The dead ice

may have remained beneath the moraine, and the

strength of the moraine would decrease due to the

melting of the dead ice.

From compared bathymetric maps made in +33,

and in ,**,, Sakai et al. (,**-) concluded that the

surface area of the Imja glacier lake in ,**, has grown

to become -*� larger than in +33,. The stored water

volume has become ,2� more than in +33,, although

the average depth has decreased.

Glacier ice remained between end moraine and

lake at the Imja glacial lake. And the lake was dam-

med by the glacier ice (dead ice) directly. Based on

the survey at Imja Glacial Lake, Watanabe et al. (+33/)

reported that the lake level fell and was close to

ground level, and the possibility of outburst from the

lateral moraines has diminished now from the survey

of one cross section. However, they also said that it

is necessary to assess the lowering of the surface of
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