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That orbed maiden,
with white fire laden,
whom mortals call

the Moon

By KENNETH F. WEAVER

Assistant Editor

ODDESS OF THE NIGHT

they called her: Selene, Ar-

temis, Cynthia, Luna. Men
worshiped and feared her, believing
that her mystical powers influenced
life on earth. They closely marked her
inconstant face, measured time by her
waxing and waning. They sang of her
splendor, named her “bright wander-
er,” “fair coquette of heaven,” “sweet
regent of the sky,” “Mother Moon.”

Once she was unreachably remote
—the province of poets, of shepherds
and nomads, of lonely astronomers
and not-so-lonely lovers.

Today, in the twelfth year of the
Space Age, earth’s natural satellite
has become the concern of everyman,
and the object of the most intensive
scientific and technological effort in
history. Hundreds of thousands of
people, and industrial firms by the
thousands, have turned their energies
toward realizing the goal of putting
men on the moon.

Man has already probed at the moon
with some45 spacecraftbearingnames
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like Luna and Zond, Ranger, Sur-
veyor, and Orbiter. From afar we have
poked and scratched its surface, ham-
mered onits rocks, assayed its chemis-
try, measured its temperatures. We
have tested it with radio waves, the
exhaust of rocket engines, and mag-
nets. We have photographed from
close up all but the merest smidgen
of its tortured face. (See the eight-
color wall map, The Earth’s Moon, a
special supplement to this issue.)
And now, as this is written, a few
chosen men, astronauts and cosmo-
nauts, train with monastic zeal for the
fantastic attempt that will bring alive
the tales of Jules Verneand H. G. Wells.
Before long we may have at least
partial answers to riddles that have
always haunted men: Where did the
moon come from? Of what is it made?
Is it really cold and dead? And does
life exist there? The moon may even
prove to be the Rosetta stone of the
solar system, the key that will help us
understand the early history of the
earth and her sister planets.
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DONALD E. GAULT, right, and William L. Quaide, experts
on craters, adjust rods that register contours of a man-
made crater at NASA’s Ames Research Center near San
Francisco. An aeronautical engineer, Mr. Gault has devel-
oped a gun that hurls projectiles up to 28,000 feet a second
to simulate meteorites, aiding study of crater formation.

KODACHROMES BY JAMES L. STANFIELD (LEFT) AND JAMES E.
RUSSELL; EKTACHROME (LOWER LEFT) BY JACK FIELDS © N.G.S,

HAROLD MASURSKY analyzes a moon-
scape photographed by one of NASA’s
five Lunar Orbiter spacecraft, whose
cameras surveyed potential landing spots
for Apollo astronauts. Chief of the Branch
of Astrogeologic Studies of the U. S. Geo-
logical Survey in Flagstaff, Arizona, Mr.
Masursky headed the team responsible
for interpreting the Orbiter pictures.

Moon men

GERARD P. KUIPER, left, a renowned
astronomer who still keeps an eye to the
telescope, heads the Lunar and Planetary
Laboratory at the University of Arizona
in Tucson. He was among the first to be-
lieve that the lunar surface would reveal
a soil chemically similar to earth’s basalt
—a view confirmed by U. S. spacecraft.
Here he stands before a telescope with
two colleagues, Ewen Whitaker, a spe-
cialist in analysis of moon photographs,
and Robert Strom, who has mapped the
satellite’s fracture lines.

EKTACHROME (BOTTOM) BY SOL GOLDBERG; KODACHROMES BY
ROBERT W. MADDEN AND THOMAS DEFEO (RIGHT) © N.G.S.

JOHN A. O’KEEFE, a leading astronomer at
NASA’s Goddard Space Flight Center in Mary-
land, is one of those who contend that glassy
objects called tektites splashed to earth from the
moon (page 223). He helped discover in 1958
that the earth is slightly “pear-shaped.”

THOMAS GOLD of Cornell University trowels ordinary cement
powder onto the footpad of a Surveyor spacecraft. He believes
lunar soil consists of particles that fine. In the long-argued
question of the moon’s surface composition—whether rocky,
sandy, or powdery—Professor Gold also insists that the mate-
rial of the maria is dust that flowed from the highlands much
as a fluid would, to accumulate as compact soil.

EUGENE M. SHOEMAKER, foremost
U. S. astrogeologist, sits amid detailed
maps of the moon’s surface at the
Geological Survey laboratory in Flag-
staff, Arizona. He organized the Sur-
vey’s Center of Astrogeology there to
serve NASA's needs for hard facts and
educated guesses about moon geology.
He now is chairman of the Division of
Geological Sciences at the California
Institute of Technology. As an expert
in both meteoritic impact and volcan-
ism, he believes both have shared in
shaping today’s lunar surface.
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EKTACHROME BY RALPH MORSE FOR NASA

Rehearsing for M-Day, men and machines
train on simulated lunar landscapes. At
NASA’s Manned Spacecraft Center in Hous-
ton, Texas, Astronaut Dr. Don Lind sets out
a seismometer designed to measure moon-
quakes. Aluminized ground cloth will de-
flect the 243° F. heat of the lunar noon. This
and other devices cram a compact kit, back-
ground, called ALSEP—Apollo Lunar Sur-
face Experiments Package. Carried to the
moon on an early manned landing, the in-
struments will radio scientific findings back
to earth for as long as a year.

With an instrument for testing magnetism
slung from its boom (right), a training vehi-
cle threads a realistic reconstruction of a
lunar crater field near Flagstaff. Some sort
of roving, instrument-laden vehicle will one
day traverse the moon to map its features
and minerals. The Arizona field yawns with
pits up to 80 feet across and 25 feet deep,
blasted in volcanic soil by the U. S. Geologi-
cal Survey.
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In 1958, powerful impetus was given to the
idea of “red spots” on the moon when a Rus-
sian astronomer, Nikolai Kozyrev, not only
saw a bright “cloud” on or near the central
peak of Alphonsus but also managed to re-
cord the phenomenon in a spectrogram.

And then in 1963 two United States observ-
ers, James C. Greenacre and Edward Barr,
at the Lowell Observatory in Flagstaff, Ari-
zona, both saw the same peculiar sight: three
reddish patches near Aristarchus that lasted
only half an hour.

There could be no doubt—something
strange happens sporadically on the moon.
NASA became so interested that the follow-
ing year it supported Operation Moon Blink,
with volunteer observers at a number of ob-
servatories to watch for transient phenomena.

These observers use a special device on

their telescopes—a rotating filter wheel with

an image tube—that causes any color spots on
the moon to blink rapidly. So far Moon Blink
teams have observed 10 such phenomena, of
which 3 have been separately confirmed.

One analysis of the dates of sightings re-
veals a curious fact: The events happen much
more frequently when the moon is closest to
earth (when tidal forces distorting the moon’s
crust—81 times as great as those on earth—
are at their peak), and again when the moon
is farthest away (when its crust goes through
maximum relaxation from such distortions).

Faced with this evidence, a few scientists
have suggested that under the stress of tidal
forces fractures open in the moon’s surface,
allowing gases to escape. These elusive gases
might be from volcanic sources, or they could
be cold gases fluorescing under solar radia-
tion. Few entertain any idea, however, that
they are flows of molten lava.

The innocent moon,
that nothing does but
shine, Moves all the
labouring surges
of the world.

FRANCIS THOMPSON,
"’SISTER SONGS”’

the unfailing regularity of the tides
knows something of the muysterious
gravitational force the moon exerts on earth.
That force affects not only the waters but

nyone who has sat by the sea and observed
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How We Mapped
the Moon

By DAVID W. COOK

National Geographic Staff Cartographer

HANKS to the full photographic coverage flashed back to
Tearth by United States Lunar Orbiter spacecraft, the Na-

tional Geographic Society this month presents to its 6% mil-
lion members a unique wall map, The Earth’s Moon.

This special supplement to the February GEOGRAPHIC shows
the moon in two hemispheres—not only the familiar face con-
stantly turned toward our planet, but also the largely hidden far
side, heretofore a synonym for all that is mysterious, remote, and
unknowable.

Look along the equator of the moon’s near side and you will
see, marked in red, the five landing sites proposed for our Apollo
astronauts. The final choice will largely depend upon the date of
lift-off from earth.

Almost exactly in the center, very near Landing Site 3, lie Sur-
veyor 4, which crash-landed in July 1967, and Surveyor 6, which
set down gently nearby in November of the same year. Our first
lunanauts may see those pioneer mooncraft.

The map shows in red the final resting places of all but one of
the 23 unmanned spacecraft that have reached the moon’s sur-
face, 17 American and 6 Soviet. The crash site of one U. S. craft,
Orbiter 4, is uncertain.

In 1959 and 1965 the Soviet Union’s Luna 3 and Zond 3 looped
around the moon and sent back the first photographs of the far
side. But the pictures lacked sharp detail, and vast areas were not
photographed at all. It remained for the United States space pro-
gram, under the National Aeronautics and Space Administration,
to obtain the first complete and detailed record of the moon’s
geography—more accurately, selenography, from selene, the
Greek word for moon.

Putting moon craters where they belong: The Society’s carto-
graphic staff built this ingenious rig to fix the exact position of the
thousands of features on the Society’s extraordinary new map, The
Earth’s Moon. Using a 40-inch earth globe to represent the moon,
Richard R. Furno adjusts a camera to simulate the distance from
which a Lunar Orbiter spacecraft made the photograph hanging
above. David W. Cook, author of this article and designer of the
map, turns the globe to align it with the camera, while photogra-
pher Victor R. Boswell, Jr., positions lights. The picture thus
obtained establishes the precise latitudes and longitudes of lunar
features shown in the Orbiter view.
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