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In 1961, during the very month that President John F. Kennedy
launched the race to the moon, K. Watson, B. C. Murray and H.
Brown of the California Institute of Technology noted the impor-
tance of the fact that some craters in the moon’s polar regions are
permanently in shadow. Rather than being subjected to two weeks
of blistering rays from the sun each lunar month, these sites re-
main eternally dark and frigid. Such "cold traps”, they argued,
might snare water dumped on the lunar surface by crashing comet-
s or spewed forth by lunar volcanoes. And over the aeons, inky
crater floors near the poles might accumulate substantial amounts
of ice. Those deposits would be immensely valuable to people on
future lunar bases, who could distill water from them or separate
out the oxygen and hydrogen to use as rocket propellant. It took
nearly three decades, but the latest robot probe, Lunar Prospector,
has seemingly confirmed that frozen caches of water can indeed be
found on the moon.

Because none of the Apollo missions visited the moon’s poles,
the (7) proposal of Watson, Murray and Brown had remained
untested for 30 years. The first experimental indication came when
the Department of Defense and National Aeronautics and Space
Administration sent a probe called (a) Clementine into a polar or-
bit around the moon in 1994.

Clementine found evidence for ice by bouncing radar signals off
the lunar surface and back to antennas on the earth. Some of the
signals that were returned suggested that ice might be present near
the moon’s south pole. Yet Clementine uncovered no indications of
ice at the north pole, even though the probe flew much lower there,
and the radar experiment should have been more sensitive to ice

on the surface.



A 1994 report by the late (b) E, M. Shoemaker and two colleagues
at the U.S. Geological Survey noted that the south pole of the moon

contains "much larger” areas of permanent shadow than the north
does, although just how much was hard to say. So Clementine’s
finding evidence for ice only in the south seemed to make some
sense. But in 1997 (c) three radio astronomers reported that radar

reflections of the type seen by Clementine could also be found for
sunlit parts of the moon, casting doubt on this earlier indication of
an icy southern pole. () And the latest results from Lunar Prospector

have completely reversed the bias that had, up to this point, placed

the moon’s south pole in the spotlight.
According to (d) A. B. Binder of the Lunar Research Institute,
the leader of the Lunar Prospector science team, measurements

from the spacecraft show "about twice as much water ice in the
north polar regions as in the south polar regions.” Actually, the
relevant instrument on Lunar Prospector can only sense the pres-
ence of hydrogen. The conclusion that the hydrogen detected is
from water, Binder admits, is () "a leap of faith” but a logical

one. The ice is apparently mixed with a great deal of rock, so that
it makes a tiny fraction of the lunar soil. However, the ice-tinged
soil may extend a couple of meters deep.

Binder does not yet know why the new results from Lunar
Prospector show more ice in the north than in the south. He sug-
gests that the shadow maps previously obtained from Clementine
may have been misleading. Unfortunately the mystery remains un-
solved for the moment: Lunar Prospector carries no camera, so the

scientists cannot just take a quick look.
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