Our compact MM-33
micromaunipulator
drives by hand or
motorized
‘joy stick:

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

Also available in a motorized version
(MM-33M), with ‘Joy Stick' remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,

N.Y. 11590.

Brinkmann
Micromunipulators
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THE
VIKINGS AND MARS Scientific Freedom
AN EXCLUSIVE PACKAGE FROM and
HOLIAY FILM CORP. ResponSIblllty

. A major supplier of
Audio-Visual materials
to the nations AERO-
SPACE industries.

The 40 best views so
far received from the
Viking Project. All 2 x
2 mounted slides
complete with a fan-
tastic word story by
one of Hollywood’s top narrators and a
musical background supplied by Capitol
records, recorded on a high quality cas-
sette. A tremendous once in a lifetime col-
lectors item. All slides are advanced
computer versions. Color slides feature
absolute color corrections adjusted by JPL

An important report from AAAS!

If you are concerned with the prob-
lems of responsibility and freedom as
they relate to your professional work,
you will find much of interest in
Scientific Freedom and Responsi-
bility.
> it examines the conditions neces-
sary to give scientists and engi-
neers the freedom and responsi-
bility to speak out on the critical
problems facing us today

Image Processing Laboratory and the U.S. > it

Geological Survey. They are the most ac-

curate and detailed views of the Red

Planet ever produced.

NOTE: This months cover picture is
included.

discusses criteria and pro-
cedures for the objective, impar-
tial study of conflicts concerning
scientific freedom and responsible
scientific conduct

Send for your copy today! Paper-
bound, xiv+50 pp. Retail $3.45;

AAAS member prepaid $2.95.
(Please allow 6 to 8 weeks for delivery)
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Write for free catalog listing other subjects
available now.

Only $10.95 postpaid. Satisfaction Guaranteed.
California residents add 6% Sales Tax.

HOLIDAY FILM CORP.

12607 East Philadelphia St.
Whittier, Calif. 90608

Send orders to Dept. SFR-6
American Association for the
Advancement of Science

1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005

Phone 213-723-5056
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What does the arcane art of utility
accounting have to do with energy poli-
cy? Consider that CWIP makes up 20
percent of net plant investment and that
the allowance for funds used during con-
struction accounts for 35 percent of net
income. Companies have to raise
enormous sums of money and, for pro-
longed periods, pay out cash to the sup-
pliers of the funds; but they receive only
a bookkeeping entry as an offset. This
puts tremendous pressure on the utili-
ties. Furthermore, the longer the period
of construction and the greater the capi-
tal cost of the plant, the heavier the
burden. Nuclear units take the longest
time to construct and have the highest
first cost.

Adding CWIP to the rate base can be
rationalized by claiming that the new
plant is primarily for the benefit of cur-
rent ratepayers (most growth does come
from present customers), so they are not
being harmed if they pay now. From a
practical standpoint, regulators might
prefer to deal with a larger rate base and
give a lower rate of return, rather than to
have to justify a seemingly high return on
a smaller base. Certainly, there was a big
push by the federal government and by
the industry to add CWIP to the rate
base during the post-oil-boycott turmoil.
And, if energy policy is geared solely to
producing more electricity, there are vir-
tues to this attempt. However, there is
another point to consider. As long as
utilities can be assured of returns on
CWIP, they will not have as much in-
centive to find ways of meeting power
needs other than building new plants.

LEONARD S. HYMAN
H. C. Wainwright & Company,
245 Park Avenue, New York 10017

Networks of Amateurs for Science

Deborah Shapley’s intriguing article
**Chinese earthquakes: The Maoist ap-
proach to seismology’’ (News and Com-
ment, 20 Aug., p. 656) reports use in
China of vast networks of amateurs in
the earthquake prediction program
there. Use of amateurs in science, if
appropriately planned and applied, can
prove a service to science, a learning
experience for amateurs, and a means by
which to sensitize citizens to scientific
programs and needs.

It may be enlightening to point out a
few instances of the successful use of
large-scale networks of amateurs in sci-
ence, particularly with regard to data or
sample collection and monitoring. In the
late 1800’s, Joseph Henry, the first secre-
tary of the Smithsonian Institution, orga-
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from Waters — the Liquid
Chromatography People

Separation and ldentification
of Nucleic Acid Constituents

4 pgs. Describes the
LC separation of DNA
and RNA constituents
— purine and pyrimi-
dine bases, nucleo-
sides, and nucleotides.
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Drug Levels in Plasma

4 pgs. Step-by-step
description of the de-
velopment of an LC
method for clinical as-
say. Comparison of LC
and GC assay results.
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Rapidly Determine Carbaryl
in Pesticide Formulations

s oo | This 4-page brochure
o= | describes an LC
method for the separa-
tion and quantitation of
carbaryl, both alone
and in mixed formula-

favorably compared
with previously used
analytical techniques.
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tions. LC results are’

nized laymen along the first transnational
telegraph line to report local weather
conditions. This network laid the founda-
tion for the U.S. weather bureau. Oehser
(1) recounts:

Henry outlined his meteorological propos-
als in his annual report for 1848. The plan was
to obtain weather reports from a great net-
work of voluntary observers scattered over
the country, particularly for the purpose of

~assembling long-range data on climate and
weather from stations in every region. In this
way, the studies would furnish a sound foun-
dation upon which the science of meteorology
could build. It was an original idea, and one
that eminently illustrated the principle of co-
operation in Henry’s program. It gave the
people in general a kind of grass-roots stake in
this new Institution, about which most of
them knew so little. . . .

There would be, Henry said, three classes
of observers:

One class, without instruments, to observe the

face of the sky as to its clearness, the extent of

cloud, the direction and force of wind, the begin-
ning and end of rain, snow, etc. A second class,
furnished with thermometers, who besides making
the_observations above mentioned, will record
variations of temperature. The third class, fur-
nished with full sets of instruments, to observe all

the elements at present deemed important in the
science of meteorology.

By 1852, the voluntary observers reporting
directly to the Smithsonian numbered about
two hundred.

A fuller account of Henry’s meteoro-
logical program appears in the first vol-
ume of the Smithsonian Series (2).

In the late 1950’s, Fred Whipple, then
director of the Smithsonian Astrophysi-
cal Observatory, organized amateur as-
tronomers around the world in the
world’s first observational satellite track-
ing network, called Moonwatch. Parts of
Moonwatch were operational just in time
to track Sputnik. In a highly readable
book on the satellite tracking program,
Hayes (3) reports:

Whipple’s conviction proved to be correct.
He had earlier insisted that the Moonwatch
program be an effort of amateur astronomers
and science enthusiasts, at a time when the
military services and other Government
agencies felt that amateurs could not be
trusted to carry on such a complex and vital
program. The unique success of Moonwatch
demonstrated what amateurs could do when
properly inspired and led. And it should not
be overlooked that it was certainly the least
expensive effort of the entire IGY [Inter-
national Geophysical Year] program of the
United States.

In 1973, two Smithsonian botanists, T.
Soderstrom and C. Calderén, utilized a
network of students throughout the
United States to collect samples of bam-
boo in a study of the rare flowering phe-
nomenon in the Ma-dake species (Phyl-
lostachys bambusoides) 4).

A division of the Sigma-Aldrich Corpo-
ration has reportedly organized a net-
work of sixth-, seventh-, and eighth-

grade schoolchildren in 20 states to col-

lect fireflies, whose luminescent sub-
stance is useful in medical research (5).

The Audubon Society has used net-
works of amateur ornithologists to count
and track birds for years.

C. Barry Raleigh, of the U.S. Geologi-
cal Survey, is considering organizing stu-
dents and other volunteers in California
to monitor the occurrence of events that
may be precursors to earthquakes (6).
Ralph Turner, professor of sociology at
the University of California at Los Ange-
les, is urging that 4-H clubs be contacted
so that members can observe any abnor-
mal behavior in animals before earth-
quakes (7). Turner also has prepared a
unique account of the Chinese experi-
ence in mobilizing the masses in China
for earthquake prediction (8).

We are organizing a North American
network of secondary school teachers
interested in mobilizing their students to
collect observational data and samples
for scientists. The program, called Inter-
net (the International Environmental Re-
sources Network), is being developed in
cooperation with the environmental edu-
cation unit of the Unesco/U.N. Environ-
ment Program as part of a worldwide
approach to environmental education. In-
ternet will link together classrooms in
the United States and Canada for the
purpose of increasing student awareness
of the range and complexity of world-
wide environmental issues and assisting
principal scientists to collect data and
samples over broad geographic areas.

Scientists who could utilize a labor-
intensive, unskilled, nontechnical net-
work of enthusiastic students and teach-
ers are invited to contact us to discuss
the possibilities of using Internet as a
tool for science. We are especially inter-
ested in hearing from scientists who are
being, or have been, assisted by net-
works of amateurs, so that we may learn
from, and perhaps contribute to, their
experience.

JOHN WHITMAN
Internet, Post Office Box 417,
Concord, Massachusetts 01742

References

1. P. H. Oehser, The Smithsonian Institution (Prae-
ger, New York, 1970).

2. W.P. True, in The Smithsonian Series (Smithso-
nian Press, Washington, D.C., 1944), vol. 1, pp.
299-310.

3. E. N. Hayes, Trackers of the Skies (Doyle,
Cambridge, Mass., 1968).

4. T. R. Soderstrom and C. E. Calderén, ‘‘Report

on the national Ma-dake bamboo survey under-

taken by the Smithsonian International Environ-
mental Alert Network’’ (unpublished), (Smith-

sonian Institution, Washington, D.C., 1974).

D. P. Garino, Wall Street Journal, 18 October

1976, p. 1.

. C. B. Raleigh, personal communication.

. R. H. Turner, personal communication.

. Laoning Earthquake Delegation to China, Com-
mittee on Scholarly Communication with the
People’s Republic of China, National Academy
of Sciences-Social Science Research Council-
American Council of Learned Societies, in prep-
aration.

00 ~J N w

SCIENCE, VOL. 194



