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Base photogrammetrically prepared by U.S.
Geological Survey staff from U.S. Forest Service
August 5, 1972 photographs F70-53059-172
frames 45 and 46
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Raymond Jordan and Hugh H. Kieffer
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TOPOGRAPHIC MAP OF MOUNT ST. HELENS, WASHINGTON, SHOWING CHANGES BETWEEN APRIL 11 AND MAY 16, 1980
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GEOLOGICAL SURVEY, RESTON, VIRGINIA—1982—G81380

Topographic contours of 1980 compiled using
Washington State Department of Transportation
photographs 22 and 23 (April 11),53 and

54 (May 1), 62 and 63 (May 12), and EG&G
photographs 3214,49 and 50 (May 16)

TOPOGRAPHIC CONTOURS —Hachures indicate a closed de-
pression. Plus sign indicates a local topographic high or low

August 5, 1972

April 11, 1980
May 1, 1980

May 12, 1980
May 16, 1980

EXPLANATION

August 5, 1972 (glaciers and snowfields)

connecting two contours of the same value

«— April 11, 1980
«— May 1, 1980

~—— May 12, 1980
— May 16, 1980

VECTORS SHOWING DISPLACEMENT OF TOPOGRAPHIC
HIGH RELATIVE TO 1972 TOPOGRAPHY—In area of
Goat Rocks only

4 April11, 1980
May 1, 1980
+——  May 16, 1980

DISCUSSION

This map was prepared in a study to determine which parts of Mount St. Helens
were undergoing major deformation during the 1980 eruption sequence. The base
map was prepared using U.S. Forest Service 1:60,000-scale photographs taken
August 5, 1972, and shows the snowfields at that time. The additional colored con-
tours show topography as it appeared on 1:40,000-scale photographs taken at in-

A’
METERS

A
METERS
3000 —

2800

AREA OBSCURED BY PLUME ON MAY 12 PHOTOS

VECTORS SHOWING DISPLACEMENT OF CONTOURS
RELATIVE TO 1972 TOPOGRAPHY—Dashed where only

2400

MISCELLANOUS INVESTIGATIONS SERIES
MAP [-1411

tervals between April 11 and May 16, 1980. The methods of compilation of this
map are described by Jordan and Kieffer, 1982. Surveying measurements of the
deformation of Mount St. Helens have been described by Lipman and others, 1982.
Contours below 1350 m and downstream extension of some drainages are not
shown.

No surveyed control points existed within the area of this map. Using an
analytical plotter, secondary control points were derived from six photogrammetrically
derived control points in the 1972 photography. Few distinctive bedrock features
were available to be used as secondary control points; in some areas it was necessary
to choose distinctive contacts between ice and rock. Location of the latter points
may be uncertain because of changes in the snowfields over almost eight years and
the rapid melting of snow in some areas during the 1980 eruptive sequence. Mount
St. Helens underwent extreme variations in appearance in 1980 due to the sequence
of alternating snowfall, ash fall, snowmelt, and the severe fracturing of the north
side. Significant obscuration due to clouds, eruptive plumes, and haze existed on
some photographs. Some minor elevation changes from 1972 to April 11, 1980,
may be due to seasonal and longer term changes in snow and ice cover; these
changes are thought to be less than 5 m.

Preliminary mapping indicated that major topographic changes were confined
to the summit area and the north flank of Mount St. Helens. This area was then
mapped at a 10-m contour interval. To minimize clutter on the final map, in most
of the area of topographic change only 50-m contours are shown for dates in 1980.

Digital terrain models with 1-m vertical and 5-m horizontal resolution have
been made from the unedited contour mapping. For the various sets of photographs
in 1980, these digital terrain models cover an area somewhat larger than the area
of topographic change. Because part of the summit was obscured by an eruptive
plume on May 12, and low-level clouds obscured features below 2000 m altitude
on May 16, the digital terrain data for those two dates have been combined. The
profile A -~ A" was produced from the digital terrain models.
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