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Mt. Taal Active Again

See Front Cover

> VIOLENT, explosive clouds of the
erupting volcano Mt. Taal were similar
in origin to those produced by thermo-
nuclear explosions.

A series of superhot abrasive clouds
spread out radially with hurricane
force from the exploding crater, re-
ported Dr. James G. Moore of the
U.S. Geological Survey, Menlo Park,
Calif. Dr. Moore had been dis-
patched by President Lyndon B. John-
son to make a special report on the
volcano which erupted Sept. 28, 1965,
killing over 200 oersons.

Recent rumblings of the active vol-
cano were reported this month.

“This renewed activity of Mt. Taal
could be dangerous,” observed Dr.
Arturo Alcaraz, chief volcanologist of
the Philippines.

Geologists and volcanologists study-
ing the eruptive activity of this vol-
cano have recommended that all in-
habitants be evacuated from the is-
land of Mt. Taal, about 45 miles
south of Manila.

Studies of last September’s eruption
seen in this week’s front cover showed
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that abrasive clouds, like base clouds
of thermonuclear bombs, were pro-
duced by the downfall and outward
billowing of a mixture of blocks and
fragments of rocks and ash suspended
in superheated water vapor and gases.
The rock-laden clouds shattered and
obliterated all trees within a radius of
about 3,000 feet, Dr. Moore reported
to members of the 47th annual meet-
ing of the American Geophysical
Union, Washington, D.C. (Cover photo-
graph by U.S. Geological Survey was

taken on Sept. 30, 1965.)
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METEOROLOGY

First Real Man-Made
Tornado Generated

» A TORNADO generated in a labora-
tory ‘“cage” was demonstrated at the
Catholic University of America by Dr.
C. C. Chang, head of the department
of space sciences.

It simulates, for the first time, some
of the tornado elements responsible for
such near-the-ground destruction as was
seen in the Palm Sunday (April 11,
1965) disaster. On that one day, 37
Midwest tornadoes killed 271, injured
5,000 and caused over $200 million in
damage, in Iowa, Illinois, Wisconsin,
Michigan, Indiana and Ohio.

The laboratory tornado is generated
within a rotating screen six feet in di-
ameter and nine feet high. A core of
air is made to spin at 50 to 80 feet per
second, creating a vortex like that of an
actual tornado. A vortex is a whirling
column with a hollow core such as is
seen when water rushes down the bath-
tub drain.

In an actual tornado, this vortex tube
is anchored to the ground and is pushed
forward by a westerly wind at about
10 to 50 miles per hour. Its core, called
“the clear eye,” is quiet, but surrounded
by a terrific rotating wind of 100 to
400 miles per hour.

The model resembles an actual tor-
nado in two other elements: it has a
strong suction at the core, and it has a
boundary layer producing heavy pres-
sures at ground level.

Dr. Chang said his model, “represents
the first significant progress in generat-
ing laboratory tornadoes for study under
controlled conditions.” He said that no
accurate measurements yet exist of ac-
tual tornadoes. The only available data
are a few photographs, movies and some
radar studies. “These,” he said, “are in-
sufficient to test theories of tornado
dynamics which are themselves not well
developed.”
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VOLCANO - SHATTERED TREE — The
broken remains of a tree stand on desolate
terrain laid waste by the explosion of Mt.
Taal, 45 miles south of Manila. The vio-
lent, superabrasive volcanic clouds of Sept.
28, 1965, shattered or obliterated trees
and buildings for several miles.

GEOLOGY

Small Ice Cap Once
Topped St. George Island

» A SMALL ICE CAP covering about
four and a half square miles once
topped St. George Island, part of the
Pribilof Islands to the west of Alaska,
about 300,000 years ago.

At least two, and probably four, gla-
ciers were present on the island during
the Illinoian glaciation which was the
third stage of the Great Ice Ages, said
David M. Hopkins of the U.S. Geo-
logical Survey, Menlo Park, Calif., and
Thorleifur Einarsson of the University
Research Institute, Reykjavik, Iceland.

Snowbanks persisted on the island
during the last great cold cycle, about
70,000 years ago, the scientists reported
in Science, 152:343, 1966.
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MAGNETIC FIELD SCANNER—The magnetic fields of the earth are scanned with a
magnetometer, shown housed in a retractable “boom” extending from a Convair 240.
Magnetometers may prove valuable tools for predicting volcano eruptions by recording
changes in a volcano’s magnetic field as molten rock rises.

GEOLOGY

Volcano Watch Proposed

» NEEDLESS DESTRUCTION of
lives and property from erupting vol-
canoes could be prevented if govern-
ments would spend more money and
take heed of geologists’ research.

Many chains of seemingly inactive
but potentially dangerous volcanoes
could be guarded by a few men and
inexpensive equipment, Dr. Alexander
R. McBirney, director of the Center for
Volcanology at the Univeristy of Ore-
gon, Eugene, said.

This constant watch would greatly re-
duce the possibility of unforeseen
eruptions of “sleeping”™ volcanoes,
commonly the most violent and destruc-
tive kind, Dr. McBirney reported in
Discovery, April 1966.

Volcanoes with no recent record of
activity are difficult to study. Because
they seem so quiet, they are considered
harmless by people living nearby and
by governments who do not wish to
spend money to keep watch.

For days, months, sometimes years
before a volcano erupts, shock waves
may jolt the area, the volcano’s mag-
netic field may grow stronger or weak-
er, and the ground may swell and tilt
in preparation for the “big blow-up.”

These warning signals emitted by
the rumbling volcano could be inter-
preted as indications of the volcano’s
next eruption, and thousands of people
could be saved from death.

Three instruments are especially use-
ful for keeping a lookout on volcanic
activities, said Dr. McBirney. They are
seismographs for measuring shifting
rocks, magnetometers for measuring
changes in magnetic fields and tiltmeters
for measuring any changes around
the crater as the rising magma or molten
rock pushes out the volcano’s sides.

The seismograph is by far the most
reliable and widely used tool for fore-
casting eruptions, said Dr. McBirney.
Nearly all volcanic eruptions are pre-
ceded by seismic shocks or earthquakes.

If the pattern of such earthquakes could
be determined for each volcano, geol-
ogists might be able to estimate accu-
rately when a volcano is ready to erupt.

Each volcano has a different erup-
tive cycle or pattern. For instance,
months before the Hawaiian volcano,
Kilauea, erupts, shocks are recorded
at depths of 30 or 36 miles beneath
the volcano. These shocks increase
in frequency over a period of months
as their focal depths rise to shallower
and shallower levels. These quakes
probably occur as the magma rises from
chambers lying deep beneath the vol-
cano.

For keeping tabs on volcanoes
that do not have a predictable pat-
tern of earthquakes. Dr. McBirney
recommended the use of magnetom-
eters for detecting the changes in
magnetism because volcanoes become
hotter with the Tising magma. Most
volcanoes have strong magnetic fields
which change with changing tempera-
tures. Continuous recording of the
magnetic field of the Japanese volcano,
Oshima, for instance, showed a dip
in the magnetic field during the first
two months of increasing volcanic ac-
tivity.

As magma flows upward, the sides
of the volcano swell outward, some-
what like an expanding balloon. By
recording the amount of this swelling
or tilt, geologists can obtain an idea
of the volcano's activity. Tiltmeters re-
corded a gradual but steady swelling
for at least two years before one of
Kilauea’s eruptions.

In the past, warnings by geologists

about potential eruptions have been
ignored.
Governments, however, will be

forced to ask more help from vol-
cano researchers as the need becomes
more dramatized by disasters in politi-
cally important regions.
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World Seas Rising
From Melting lce

» THE SEAS around us are slowly
rising at the rate of four to six
one-hundredths of an inch a year, re-
ported L. A. Kivioja of Purdue Uni-
versity, Lafayette, Ind.

These measurements of the rising
waters are based on observations over
the last half-century, Dr. Kivioja told
members of the 47th annual meeting
ot the American Geophysical Union,
Washington, D.C.

The slow conversion of masses of
ice into water—or at times of colder
climate, of water into ice—causes
slight changes in the shape of the
earth. It makes the mantle of the
earth a little thinner under the
oceans and a little thicker under the
continents. Yet the water transfer
does not change either the volume in-
side the earth’s crust or the thickness
of the crust, Dr. Kivioja found.

The crust or outer layer of the
earth is from three to 40 miles thick,
the thickest part being under the con-
tinents.

To obtain a rise of a fraction of
an inch in the oceans of the world,
said Dr. Kivioja, a water layer about
five times as thick would be neces-
sary. The rise would involve the com-
bined heat expansion of the earth and
ocean waters.

If all the land-supported ice caps
melted, he said, the ocean waters
would rise about 30 to 60 feet—not
the 150 to 300 feet formerly calcu-
lated.
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METEOROLOGY

Expanding Air Opens
New Army Parachute

» A NEW KIND of parachute that is
pulled open by expanding air in its air-
tight seams may soon be saving the
U.S. Army $400,000 a year—without
being used by a single man.

The chute is designed for approxi-
mately 200,000 radiosondes, balloon-
borne atmospheric measuring devices,
that the Army sends aloft every year.

It will replace a paper parachute with
a rigid circular opener. As the balloon
carrying a radiosonde rises, the gas in-
side it expands in the falling atmos-
pheric pressure. When the balloon
bursts, the equipment package stafts to
descend and the parachute opens.

In the new chute, which is made of
plastic, air trapped in the seams ex-
pands as the balloon rises, forcing a
network of rigid tubes to open the
parachute before the balloon bursts.

The new, less costly parachute was
developed by Arthur V. Carlson, a
meteorologist at the Army’s Electronic
Proving Ground, Fort Huachuca, Ariz.
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