INSTITUTE NEWS 135

EFFECTS OF THE 1964 ALASKAN

EARTHQUAKE ON GLACIERS AND

RELATED FEATURES*

On 14 April 1964, less than three
weeks after the most violent earth-
quake ever recorded on the North
American Continent had shaken south-
central Alaska, an Arctic Institute of
North America field party began an
aerial reconnaissance (Fig. 1) to de-
termine how the initial shock and those
that followed had affected the glaciers
of the region. By 19 April the party had
obtained oblique photographs in black-
and-white and colour of many of the
glaciers and associated features, but
postponed further work until those ob-
scured by fresh snow in the spring
would be clearly visible. The second
reconnaissance was thus carried out
from 4 to 24 September.

* Summary of AINA Research Paper
No. 32.

The apparent effects were photo-
graphed over a large area in part com-
prised of glaciers, glacial lakes and
associated valley walls. Included were
the collapsed cover of some ice-dammed
lakes, unusually severe cracks in lake
ice surfaces, traces of seiches along
lake shores, ice shaken from glacier
termini into lakes, and avalanches and
landslides, some of the latter having
spread entirely across the glaciers on
which they fell. It was hoped that by
comparing the 1964 spring and later
summer photographs with those exist-
ing from earlier years an analysis of the
visible effects of the 27 March earth-
quake and the associated aftershocks
could be made.

It was surprising that there was so
little obvious change. Few snow ava-
lanches or snow slides in the glacier
basins were observed and none ap-
peared to have added enough substance
to affect glacier regimen appreciably.
With a few exceptions, hanging glaciers
did not appear to have been affected
and there was no unusual calving of

15'0°/ 14'50
!
3 —\
\ g g,
“g‘_7 o/
620
L

T
1520

L

S, vg

[~s00

152°,

T T T
146° 1440 1420

i Reconnaissance Area

% Area of Principal Epicentral
Activity

62°=

—
oy
MR~
L T .
STELLAR
——

SLELIAS FAULT
—

—
*oaype,

g~ N
60°-1

Faur!
l

7

] A Position of initial Shack of 27 March 196ﬂ

Base : U.S. Geologicol Survey Map E
Scale  1:2,500,000

148° 1440 142°
) i i

Fig. 1. South central Alaska.
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Fig. 2. Sherman Glacier. Vertical photograph from 3,000 m., 0900 hrs., 24 September 1964.

The streaming flow lines, generally from upper right to lower left, are only one of the

several complex textural forms apparent on the surface of the landslide. The boulders
are as much as 15 m. in diameter.

glacier termini into tidewater. How-
ever, numerous avalanches of snow, ice
and rock in varying proportions had
been caused to fall from valley walls.
Some of the landslides that had fallen
on glaciers constituted one of the most
conspicuous and impressive effects of
the earthquake (Fig. 2).

From the photographs there appears
to have been more activity of glacier
fronts terminating in lakes than those
terminating in tidewater. The evidence,
however, is not conclusive because there
are no earlier spring descriptions or
photographs to compare with the obser-
vations and impressions of April 1964,
The same difficulty arises when an at-
tempt is made to examine the effects of
ice-dammed lakes: there is not enough
descriptive information or photographic
coverage prior to the earthquake to
permit comparisons leading to definite
conclusions.

A very small amount of shattéring
and calving was apparent at the front

of glaciers terminating in tidewater.
This must be considered unusual since
after earthquakes of comparable vio-
lence in 1899 and 1958 the bays and
inlets near the epicenters were re-
ported?! to be filled with bergs and floes,
even to the extent of preventing naviga-
tion of steamships into Muir Inlet for
six years after the 1899 shock.

Of all the ice-dammed lakes observed,
the one in the southwestern embayment
of Columbia Glacier showed more evi-
dence of having drained as a conse-
quence of earthquake shaking than any
other. The fact that there was no pro-
nounced shoreline visible, which would
be expected if draining were recent,
may be explained by recent snow ac-
cumulation in the area. The lake on the
western margin of the terminal lobe of
Skilak Glacier did display a prominent
shoreline which can be explained by
the fact that the western side of the
Kenai Peninsula receives less than one
fourth of the precipitation that falls near
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Columbia Glacier and Bay.

Although the few snow avalanches or
slides seen in the Kenai or Chugach
mountains are not considered extensive
enough to have altered glacier regimen,
nine landslides are believed to have
been large enough to do so. All nine lie
on or near a line normal to the principal
line of epicentral activity and nearly
parallel to the Chugach-St. Elias fault.
Closer examination of them is needed,
however, and long term studies are
necessary to provide significant infor-
mation on the changes that are now
taking place and will continue to take
place. There may have been subtle
changes not yet apparent, such as kine-
matic waves in the glaciers, and these
may not be detected for years.

The first to speculate upon the effects
of earthquakes on glaciers were Profes-
sors R. S. Tarr and Lawrence Martin?
who hypothesized on the results of great
quantities of snow, ice and rock being
added to the accumulation areas of
glaciers. Their “Theory of earthquake
avalanche supply”® was based on the
series of spasmodic glacier surges and
advances in the Yakutat Bay area be-
ginning in 1906 which they attributed
to the Alaskan earthquakes of Sep-
tember 1899. Prior to these earthquakes
the glaciers were considered to be
mostly in a state of recession. After
field studies conducted from 1906 to
1913 Tarr and Martin were satisfied that
each glacier advance was a response to
earthquake shaking. They theorized
that avalanches caused by the shaking
resulted in abnormal accumulation in
the upper glacier basins which generat-
ed waves travelling down the glaciers.
The waves caused crevassing and later
abrupt and spasmodic advances of
termini. Hidden Glacier, northeast of
Yakutat advanced about three kilo-
meters between 1906 and 1909. In that
time it covered a photographic site near
the 1905 front with an estimated 335 m.
of ice. Studies undertaken as a result
of the 1964 earthquake may in the next
few years test the Tarr and Martin
theory.

R. H. RaciE, J. E. Sater, W. O. F1ELD
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Election of Fellows

At the meeting of the Board of Gov-
ernors on 12 December 1964 the fol-
lowing were elected Fellows of the
Institute:

Spencer Apollonio, M.Sc. Specialist
in arctic marine plankton productivity
and ecology; organizer and leader of
Devon Island Expedition, 1960-63.

Roger J. E. Brown, Ph.D. Specialist
in distribution and properties of per-
mafrost related to building in northern
areas, National Research Council, Can-
ada.

Charles J. Eagan, Ph.D. Physiologist
and biophysicist, Arctic Aeromedical
Laboratory, Alaska.

Arthur Fernald, Ph.D. Glacial geol-
ogist and geomorphologist, Alaska Ter-
rain and Permafrost Section, U.S.
Geological Survey.

Louis-Edmond Hamelin, Ph.D. Pro-
fessor and specialist in glacial and
periglacial geomorphology; Director,
Centre d’Etudes Nordiques, Université
Laval, Canada.

C. R. Harington, M.Sc. Zoologist,
studying the polar bear for Canadian
Wildlife Service; has also made studies
of musk oxen and other arctic animals.

William N. Irving, Ph.D. Arctic ar-
chaeologist; head of the Western Can-
ada Section of the Archaeology Division,
National Museum of Canada.

Olav H. Lgken, Ph.D. Physical Geog-
rapher, specialist in glacial geomorphol-
ogy; Geographical Branch, Canada.

Richmond W. Longley, M.A. Geog-
raphy Department, University of Al-
berta; Meteorologist in charge of the
meteorological station at Resolute
1956-58; general responsibility for the
other four joint Arctic Meteorological
stations.

Michael Marsden, M.A., M.Sc. As-
sistant Professor, Dept. of Geography,
Sir George Williams University, Mont-
real; Director, Montreal Office of the
Arctic Institute 1958-1964.

Mark F. Meier, Ph.D. Glaciologist;
vice~president, International Commis-
sion of Snow and Ice, in charge of gla-
ciological research, Water Resources
Division, U.S. Geological Survey.





