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COMPOSITE MAP SHOWING TERMINAL CHANGES OF COLUMBIA GLACIER, 1910-1974
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NATURE AND SIGNIFICANCE OF
TERMINAL CHANGES

Maps on this sheet and photographs on
sheet 3 document changes the Columbia
Glacier terminus has experienced in recent
decades. These data together with various
explorers’ and researchers’ accounts (Van-
couver, 1798; Gilbert, 1910; Grant and Hig-
gins, 1913; Tarr and Martin, 1914; Field, 1932a,
b, 1948, and 1958; and 1974, oral commun.)
indicate that this glacier’s terminus has been
in a state of near equilibrium for at least 2
centuries. In 1910 and again in 1917-22 the
glacier advanced into forests which were at
least 500 years old (Cooper, 1942; Viereck,
1967). Terminal positions for various years
between 1910 and 1974 have been superim-
posed on the map above. These emphasize
(1) the glacier rarely advances beyond the
outer margin of the shoal which acts as a
dam containing the ice and (2) the large U-
shaped embayments in theice cliff, although
shifting drastically in position, shape, and
size during the period of observation, have

never retreated more than about 1 km from
the terminal moraine. The soundings suggest
that this limit marks the inner margin of
the shoal, and depths here exceed 100 m
below sea level. Studies of drastically re-
treating tidal glaciers indicate that insta-
bility resulting in rapid retreat occurs when
glaciers end in water depths of this magnitude.

Columbia Glacier’s continued stability
depends on its ability to close off such
embayments during late winter and spring
months when subglacial river discharge is
at a minimum. The present west side em-
bayment, which has not been completely
closed since it was formed in 1971, now pre-
sents the most serious threat to the glacier’s
stability.

On the maps below the changes in posi-
tion and area from 1910 to 1974 are shown
for years when data are available. Other than
for the extensive advance culminating in
1922 and the subsequent retreat during the
following decade, the glacier terminus has
been in equilibrium with annual changes
often exceeding the long-term change.

1910 and 1917-22

Advancing in 1910 about 300 metres  Advance +2.7
ahead of points observed in 1899 Retreat 0.0
by Gilbert (1910). Advance continued Net +2.7
to some time between 1914 and 1922

Area of advance

1917-22 and 1931

Advance 0.0
Retreat —3.6
Net —3.6

1931 and 1935

Advance +0.4
Retreat —0.2
Net +0.2

1935 and 1938
1938 record incomplete

Advance +0.0
Retreat —1.4
Net —14

1938 and 1948
1938 record incomplete

Advance +0.9
Retreat —0.4
Net +0.5

-—1948 and 1950

Advance +0.7
Retreat —0.2
Net +0.5

-—1950 and 1963

Advance +0.7
Retreat —0.2
Net +0.5

1963 and 1964

Advance +0.2
Retreat —0.9
Net —-0.7
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Area of advance

Area of retreat

Area change,

1964 and 1966

Advance +0.5
Retreat —0.4
Net +0.1

1966 and 1968

Advance +0.3
Retreat —0.5
Net -0.2

1968 and 1969

Advance +0.6
Retreat —0.6
Net —-0.0

1969 and 1971

Advance +0.7
Retreat —1.0
Net —-0.3

1971 and 1972

Advance +0.7
Retreat —0.2
Net +0.5

1972 and 1973

Advance +0.3
Retreat —0.7
Net —-0.4

1973 and 1974

Advance +0.9
Retreat —0.2
Net +0.7
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