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This Amino Acid Analyzer can run 36 Protein
Hydrolyzates between Friday and Monday!

There is only one automatic amino acid analyzer to consider when you have lots of samples: the
Beckman Model 121. It can run 11 to 12 hydrolyzates a day for three days without attention.

In these tight money days, it is helpful to know that you can also get to the
performance of the 121 by starting off with our Model 120C Analyzer,
and adding the automatic features later.

Another choice is our economical single-column
Model 117 Analyzer which gives you 6 to 7
hydrolyzates a day, and is the lowest cost
automatic analyzer available.

No matter which Beckman Analyzer you
choose, you get the finest service in the
instrumentation field, and have access to
knowledgeable applications research people
to call on for any answers you need.

Write for Data File AAA to
Spinco Division, 1117 California Avenue,
Palo Alto, California 94304.

[ S1=Yel 421=188 INSTRUMENTS, INC.
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Geografico Militar, Lima, Peru]

Pre-Columbian ridged fields extending
into Lake Titicaca near Requeiia,
northeast of Juliaca, Peru. Most of
the field remnants are 20 to 25 meters
wide and 1 to 2 meters high. Similar
aboriginal drainage systems have been
found in widespread parts of the
Americas. See page 647. [Instituto
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Nalge introduces the first un-
breakable Fernbach Culture
Flask—to avoid culture loss
when flasks are dropped or
knocked over.

Molded in transparent poly-
carbonate with wide surface
area desirable for the culture of
molds and bacteria in liquid
media. 2800 ml capacity. Auto-
clavable. Takes No. 13 rubber
stopper.

Order from your Lab Supply
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LETTERS

Fire Ant: Whose Pest?

In presenting the rationale of the
Agricultural Research Service toward
pest control (“Agricultural pest control
and the environment,” 19 June, p.
1419), Irving states that “persistent
pesticides should be released into the
environment only when necessary—that
is, when the need is immediate to pro-
tect human health or life-supporting
food supplies and when no satisfactory
alternative is available.” I contend that
the logic and good intentions of this
statement are violated by the current
fire ant eradication program. The ARS
and cooperating state agencies plan to
treat 120 million acres in nine south-
eastern states three times with 1%
pounds of Mirex bait per acre per
treatment.

How is this program justified in terms
of protecting human health and food
supplies? Imported fire ants have seldom
been reported to be detrimental in their
feeding. Insects, insect products, and
other animals form the major portion
of the fire ant diet (7). Mirex, how-
ever, is a very stable and persistent
chlorinated hydrocarbon (2) and is
known to induce tumors in mice (3).
The Mrak Commission (3) has recom-
mended that the exposure of human
beings to such carcinogens be mini-
mized and that the use of such com-
pounds be restricted to those purposes
for which they are judged to be ad-
vantageous to human health which out-
weigh the potential hazard of carcino-
genicity.

If the ARS is really interested in the
environment, they should stop this
eradication program and recommend
individual mound treatments which ef-
fectively control fire ants (I). Surely
we can find a better way to spend
$200 million.

DEeNzeL E. FERGUSON
Department of Zoology, Mississippi
State University, State College 39762

References
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Southeastern United States, Mississippi State
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2. C. C. Van Valin, A. K. Andrews, L. L. Eller,
Trans. Amer. Fish. Soc. 97, 185 (1968).

3. Report of the Secretary’s Commission on Pes-
ticides and Their Relationship to Environ-
mental Health (U.S. Government Printing
Office, Washington, D.C., 1969).

The imported fire ant is less signifi-
cant as an agricultural pest than it is
as a “people pest.” But the people who
are affected by it regard the nuisance

and the adverse effect upon their health
and well-being of sufficient importance
to demand relief from it.

As Ferguson knows, the fire ant erad-
ication program is a program of the
states in which the federal government
is a participant. Federal participation
was authorized by Congress in response
to demands from the infested states—
demands which continue at the local
level and through state representatives
in Congress. Objections to continuation
of the program would have greater
weight if they were expressed persua-
sively to the states concerned. Never-
theless, the federal government does
significantly influence the operation of
the program. Our 8-year field experi-
ence in using Mirex to control the fire
ant has included consideration of the
possible hazards of the chemical to
man and his environment. This experi-
ence does not indicate that we should
abandon Mirex. Ferguson notes that
14 pounds of Mirex bait is applied
three times per acre. This 334 pounds
of bait contains only 5.1 grams of the
active chemical and represents an al-
most unbelievably low amount of toxi-
cant to achieve the high level of effec-
tiveness we have experienced. We be-
lieve the continued prudent and syste-
matic use of this tool will eradicate
the pest. It will be costly, but it is also
costly to live indefinitely with the pest,
which is the alternative course sug-
gested by Ferguson.

GEORGE W. IRvVING, JR.
Office of Administrator,
Agricultural Research Service,
Department of Agriculture,
Washington, D.C. 20250

Computers as Chess Partners

The cover of the 10 July Science is
timeless, but its caption, in the table
of contents, is badly dated. The “fu-
ture” to which it refers, in which “it
may be possible to develop computer
programs for chess play,” began in
1957-58 when Alex Bernstein con-
structed the first complete chess-playing
program for a computer. This and other
early programs (including some hand-
simulated predecessors) have been pub-
lished (1).

No program yet plays expert, or
even Class A, chess, but Greenblatt’s
program, perhaps the strongest in the
field today, has won a Class C Ameri-
can Chess Federation rating on the
basis of its performance in tournaments
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(against humans). This would place it,
I am confident, well above the me-
dian strength of Science-reading chess
players.

HERBERT A. SiMoON
5818 Northumberland Street,
Pittsburgh, Pennsylvania 15217

Reference

1. A. Newell, J. C. Shaw, H. A. Simon, I1BM
J. Res. Develop. 2, 320 (October 1958); also
reprinted in Computers and Thought, E. A.
Feigenbaum and J. Feldman, Eds. (McGraw-
Hill, New York, 1963), pp. 39-70.

Revising the Publication Process

Contrary to Woodford (Letters, 12
June), Brown et al. (I) did not pro-
pose putting scientific articles on micro-
film and providing “hard copies” only
on request. Instead we argued spe-
cifically against such an idea and pro-
posed a change in the form of journal
distribution.

J. F. TraUB
Computing Science Research Center,
Bell Telephone Laboratories, Inc.,
Murray Hill, New Jersey 07974

Reference

1. W. 8. Brown, J. R. Pierce, J. F. Traub,
Science 158, 1153 (1967).

Woodford’s basic points on “Inflexi-
ble page charges” are very well put.
However, his remarks that editions of
journals in microform or microfiche
“remain cumbersome to read or con-
sult” seem to be a personal opinion.
Our experience here, confirmed by
others in industrial-research labora-
tories, has demonstrated that editions
of primary and secondary journals in
the form of 16-mm microfilm in car-
tridges are easier to use than bound
volumes of journals, save readers up to
50 percent of their time as against the
use of bound journals (including making
copies on microfilm reader-printers),
and are popular with ressarchers who
do their own information studies. Some
hundreds of libraries have already re-
placed their bound volumes of Chemi-
cal Abstracts with the microfilm edi-
tion in cartridges, and the number of
primary journals becoming available in
this format is increasing rapidly. Wood-
ford’s experience must have been based
on the use of 16-mm microfilm reels
not in cartridges. For these, “cumber-
some” is a mild term.

BEN H. WELL
Technical Information Section,
Esso Research and Engineering Co.,
Linden, New Jersey 07036
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Model KM

Developed in collaboration with Dr. S. Kuby of the Enzyme
Institute, University of Wisconsin, Madison.

GILSON

EUROPEAN Manufacturing Branch:

Gilson Medical Electronics (FRANCE)
69, Rue Gambetta » 95 — Villiers-Le-Bel, France
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New Clark-type electrode assembly can be
used with Gilson Model KM or Model K
Oxygraphs without modification. The Clark-
type electrode eliminates the problems which
occur when using a bare platinum electrode
with high protein concentrations and particle
suspensions such as whole blood and bac-
teria, and permits the use of the polarg-
graphic method in nonconductive solutions.
The response time is only slightly greater
than that of the bare platinum electrode.

® SENSITIVITY
® RESPONSIVENESS
® STABILITY

A recording oscillating oxygen cathode, the
OXYGRAPH is a specific application of polaro-
graphic analysis. A single polarizable micro
platinum cathode is coupled by a saturated KCI
salt bridge to a nonpolarizable saturated calo-
mel reference anode. Instead of recording a
complete current-potential curve, only the limit-
ing current (that current which is limited by the
concentration of oxygen in solution) is recorded
at an applied constant polarizing voltage, of
about —-0.6 volts with respect to the anode,
across the indicator polarizable cathode.

@® A micro platinum cathode for recording rapid
changes of oxygen concentration in solution

® Large 20-cm span along the y-axis for a high
degree of accuracy

® Sensitivity from ten- to a thousandfold greater
than that of conventional gasometric methods
for 0, determinations

® Rapidity of measurements and ease of con-
tinuous recording permit accurate determina-
tions of very rapid reactions involving molecular
oxygen in solution

WRITE!

GILSON MEDICAL ELECTRONICS
Middleton, Wisconsin 53562
Telephone 608/836-1551
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SCIENCE

Science: Attack and Defense

The voices that comment upon science today carry a number of differ-
ent messages: two of them imply that science (and technology) are
virtually omnipotent, but one ascribes to them omnipotence for good,
the other omnipotence for evil. The Voice of Expectation says, “With
all our much-vaunted science and technology, we ought to be able to
feed all the world’s hungry, or cure cancer, or (whatever)”; in other
words, science may be adequate in content but it is being misapplied. The
Voice of Disillusionment says, “It is science and technology that are
responsible for all this pollution, or overpopulation, or war, or (whatever);
therefore, let us not support them any longer.” A third voice, that of
Doom-and-Gloom, opposes both of these, saying, “The world is in so
desperately bad a state, no amount of science or technology can ever
prevent the disasters in store for us.” There is, alas, a fourth voice. It is
not primarily directed against science but against the universities—and
thus against intellectual activities in general. What it says is simple
enough. It says, “We will destroy you.”

How should we defend science against its attackers? To what extent
should we change direction so as to work more specifically on the ap-
plications of science to the public good? Should we as scientists throw
our support behind one or other of the major social and political forces,
or indeed behind some other political force?

Of course, it may well be misleading to extrapolate present trends into
the future; the voices may die down or be extinguished by technological
victories. But if they should continue and strengthen, some argue that
we may eventually be faced with a choice between plunging into political
activity or withdrawing from the world like the monks of the Dark Ages,
to keep the candle of science burning until a serener day dawns. But
the second alternative is not a real one, for modern science cannot be
pursued in a cell like ancient learning, and very few monasteries are
equipped with oscilloscopes and centrifuges.

The first alternative is not a real one either, and this gives us the
answer to the questions above. The reasons are obvious and they. are
twofold, one practical and the other theoretical. The first is that there
are only 24 hours in a day and there is only so much energy in each of
us; what we divert into political action we take away from science. The
second is that, as soon as a scientist becomes a special pleader, he loses
his status as an objective judge of evidence, so that his opinion has pre-
cisely the same worth as that of any other citizen; each one grinds his
own particular ax, and everyone knows it. The politicization of science,
like the politicization of the universities for which the radicals clamor,
is the road to its destruction. If we were to fall for this, the fourth voice

-would have achieved victory from within.

No, the only effective defense of science is through strengthening
science itself. Our devotion to our research and teaching, our determina-
tion not to let them be interfered with, our instruction of laymen and of
nonscience students so that the future businessmen and lawyers really
understand something of science, our continued and lively awareness of
useful and humane applications, our careful and responsible use of funds
—these will maintain respect for science and scientists. Then we could
say with Brutus,

“There is no terror, Cassius, in your threats,
For I am arm’d so strong in honesty,
That they pass me by as the idle wind.”

—KENNETH V. THIMANN, University of California, Santa Cruz



Suggested Reading on the
Environment

Estuaries

The development of coastal areas has been very rapid in recent years, but
knowledge of estuarine environments has not kept pace with the necessity to
resolve problems arising from their intensive use. This is the first comprehensive
collection of scientific papers covering the comparatively new field of estuarine
research.

This volume contains 71 articles on physical and biological factors, geomor-
phology, sediments and sedimentation, microbiota, ecology, evolution, fisheries,
human influences and pollution.

Edited by George H. Lauff. 1967. 2nd printing, 1968. 776 pages. Illustrated.
Bibliography. Indexes.

Air Conservation

This is a report of deliberations of the Air Conservation Commission of the
AAAS over a 2-year period. It pulls together into a single reference a wealth
of information presented by authorities in the fields of conservation, pollution
control, pollutants and their effects, law, economics, meteorology, public health,
public opinion and government.

The Bulletin of the American Meteorological Society calls this work “the
most thoughtful, realistic and penetrating analysis of air pollution as a factor
in the societies of today and tomorrow now available. It is a must for the
serious student and professional, and can be highly recommended to the inter-
ested citizen.”

Report of the AAAS Air Conservation Commission; James P. Dixon, Chair-
man. 1965. 2nd printing, 1968. 348 pages. Illustrated. Bibliography. Index.

Mail to AAAS, Dept. HN, 1515 Massachusetts Ave., NW, Washington, D.C. 20005
Please send the following:
Quantity
Estuaries (Retail price, $27; AAAS member price when payment enclosed, $24)
Agriculture and the Quality of Our Environment (Retail price, $13.50; AAAS member price when payment enclosed,
$11.50).
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