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Or maybe
we should say points.

If you work at anoy point between
extremes of -100°C and +300°C
Neslab has some equipment that
you could put to good use.

e High temperature oil baths
(+100°C to +300°C). All
stainless steel—the finest made.

e Intermediate temperature units
(-20 to +100°C) add-on refrig-
eration systems or integral units,
and unexcelled cold water recir-
culators—our HX series.

e Low temperature units to -100°C
closely controlled precision baths
and our extremely popular
CryoCool trap cooling units.

e ¢ ¢ And more—much more. Par-
ticularly capability and flexibility
in meeting special applications.

Got the point?

Write for a complete
Neslab catalog or send us
your detailed requirements.

NESLAB

INSTRUMENTS INC.

871 Islington Street
Portsmouth, N. H. 03801
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participation from all components of
its membership save from those col-
leges that do not grant doctorates?
These institutions represent an impor-
tant segment of our educational sys-
tem, and prepare many of our future
teachers, doctors, and (hopefully) scien-
tifically aware citizens. I hope that the
AAAS officers will recognize that
science is not the province only of the
university, the corporation, and the
government.

CARL STEPHEN PIKE
Department of Biology,
Franklin and Marshall College,
Lancaster, Pennsylvania 17604

Machine Translation

H. Wallace Sinaiko comes to sub-
stantially the same conclusion in his
letter (17 Dec., p. 1182), “Translation
by computer,” as that of a National
Academy of Sciences—National Research
Council committee in 1966. The mem-
bers of that committee (chairman
John R. Pierce, John B. Carroll, Eric
P. Hamp, David G. Hays, Charles F.
Hockett, Anthony G. Oettinger, Alan
Perlis) are gratified at this confirmation.

JouN R. PIERCE
Department of Electrical Engineering,
California Institute of Technology,
Pasadena 91109

Reference

1. Language and Machines, Computers in Trans-
lation and Linguistics, report of the Auto-
matic Language Processing Advisory Committee
(Publ. No. 1416, National Research Council,
Washington, D.C., 1966).

Lunar Basalts

We agree with most of Allen L.
Hammond’s review (Research News,
25 Feb., p. 868) of the history and
structure of the moon. However, there
is one important point that should be
clarified. He says, “Within this period,
two major phases of thermal evolution
have been identified: (i) widespread
melting that apparently occurred about
the time of the moon’s formation; and
(ii) partial melting beginning as early
as 4.1 billion years ago to form basalts
enriched in potassium, rare earth ele-
ments, and phosphorus (KREEP ba-
salts), and somewhat later, flooding of
preexisting basins with lava to form the
lunar maria between 3.1 and 3.7 billion
years ago.” He makes other remarks
that are not clear about the times at
which the basalts were formed.
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We conclude that the maria basalts
acquired their gross composition 4.5 to
4.7 billion years ago, and that this com-
position was only slightly modified in
the second melting about 3.1 to 4.0
billion years ago. This point was dis-
cussed at the Second Lunar Science
Conference by Urey et al. (1), and it has
been clearly established by Wasserburg
et al. (2) with an isochrone plot of
8TRb against 87Sr in the average
soils of Apollos 11, 12, 14, 15, and
Luna 16. We must conclude that these
basalts were formed about 4.6 billion
years ago, and that a closed-system
melting process occurred later. Our ex-
planation for the closed-system melting
is as follows: When melting (of undif-
ferentiated terrestrial material) occurs
in a strong gravitational field, for ex-
ample, that of the earth, the liquid
separates and forms an extensive pool
which, after considerable accumulation,
bursts through to the surface. This lig-
uid has the composition of basalt, and

the unmelted material below has an-
other composition. The rubidium-stron-
tium composition differs in the two frac-
tions. Because the moon has a weak
gravitational field, liquid and solid sepa-
rate less completely or not at all; when
a previously formed basalt melts, solid
and liquid flow out together, and the
mixture has the same composition as
that of the original pack of basaltic
rock. The relative distribution of rubi-
dium and strontium in different min-
erals was changed in the remelting
process, although the overall ratio of
Rb to Sr was not changed; hence, two
isochrones are secured, one when the
data from individual crystals of mare
basalts are plotted, and the second when
the gross compositions of the different
mare basalts are plotted. This is the ob-
servation of Wasserburg et al. (I).
Our arguments are somewhat different
and involve the uranium and thorium-
lead dates as well, but we arrive at the
same conclusion. We also give a sug-

gestion about the thermal history of
the moon, but what we wish to empha-
size is that the basaltic composition of
the lunar-ash flows must have been
acquired 4.5 to 4.7 billion years ago,
in the primitive melting and crystalliza-
tion process, and remained approxi-
mately unchanged in the second melting
process.
H. C. UrRey
KURT MARTI
Department of Chemistry,
University of California, San Diego,
La Jolla 92037
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Totally designed for science teaching: Every feature
of the innovative design of this newest addition to the
StereoZoom Microscope Series has been built with the
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Zoom Optical System and a completely new mechani-
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