that it would be almost impossibly arduous
for the agency to decide in advance which
new chemicals should be screened and
which shouldn’t.

Another point of contention is the cost
of the legislation. If the bills become law,
“There is no doubt this would severely
damage and possibly cripple America’s
chemical industry,” Dow Chemical’s
health and environmental research director
Etcyl H. Blair wrote in a recent article in
the New York Times. Blair presumably
had in mind a Dow study predicting that
the Senate bill would cost industry about
$2 billion a year. Dow’s estimate exceeds
all others by a considerable factor. A volu-
minous assessment commissioned by the
Manufacturing Chemists Association puts
the annual cost of the Senate bill at $360 to
$1300 million, whereas the Environmental

Protection Agency calculates that the law
will cost the industry from $80 to $140 mil-
lion a year. Called in to arbitrate between
these conflicting estimates, Congress’s
General Accounting Office dismissed
Dow’s figures as “highly questionable”
and ruled that half of the Manufacturing
Chemists Association’s estimate consti-
tuted an illegitimate cost. The GAO audi-
tors supported the accounting principles
followed by the Environmental Protection
Agency but suggested their estimate
should be raised to a cost range of $100 to
$200 million a year.

An annual cost of $200 million, to take
the upper limit of the GAO estimate, could
be a considerable burden, particularly if it
should fall more heavily on producers of
low volume chemicals, such as dyestufTs.
On the other hand it is not exactly obvious

Large Space Telescope:
Astronomers Go into Orbit

There was bad news in the budget for as-
tronomers who look to the National Aero-
nautics and Space  Administration
(NASA) to underwrite research on “fron-
tier problems” in deep space. Funds for the
planned Large Space Telescope (LST)
were omitted from the fiscal year 1977
budget. The LST project, which is still in
the *‘definition” stage, contemplates con-
struction of a big optical telescope, which
would be launched into orbit in the early
1980’s. By operating beyond the earth’s
distorting atmosphere the LST would car-
ry observational astronomy to new heights,
literally and figuratively. Its enthusiastic
proponents call the LST “the ultimate
telescope.”

The LST would be hoisted into orbit by
the space shuttle, the partly reusable
space vehicle that is scheduled to begin
operation in 1980. There is some irony in
this since the cost of building the shuttle
has put a strain on NASA’s inelastic bud-
get and, indirectly at least, contributed to
a delay on LST. And this is causing some-
thing of a backlash against the shuttle
among the astronomers.

NASA officials have explained that
heavy pressures on the budget generally
have made it necessary to defer ‘“‘new
start” funds for the LST for | year. At a
meeting of American and European as-
tronomers at colonial Williamsburg on 29
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January, NASA administrator James C.
Fletcher said that he and his agency would
do everything possible to see that funds to
begin development and production work
on the LST are in the budget next year.

The astronomers are not really molli-
fied. Since news of the deferral became
known, they have been complaining that
NASA is ignoring the recommendations of
outside experts it enlists for its advisory
committees and that the agency has its pri-
orities scrambled. The astronomers are up-
set not only by the hold on LST funds, but
also by the cut in total funds going to space
science in the new budget. President Ford’s
budget request for space sciences in the
coming fiscal year is $429 million, down
$67 million from the estimated $496 mil-
lion being provided in the current fiscal
year.

The astronomers’ reaction has escalated
beyond private fulminations. Some scien-
tists are expressing their concern to con-
gressmen and senators in letters and in per-
son. Five members of the working group
that advises NASA on the telescope, in-
cluding Margaret Burbidge, currently
president-elect of the American Astro-
nomical Society, have written to Fletcher
requesting an appointment to discuss the
decision.

For some leading optical astronomers
the action by NASA has exacerbated an

how it could cripple an industry which, ac-
cording to the Environmental Protection
Agency, enjoyed sales of $72 billion in
1974, posttax profits of $5.5 billion, and
spent $2 billion on research and devel-
opment.

At a recent briefing on Capitol Hill to
discuss the House bill, the requirement for
premarket screening of chemicals came
under criticism as an abandonment of the
constitutional principle that people should
be presumed innocent until found guilty.
Cancer expert Umberto Saffiotti offered
the counterargument that with chemicals,
which have no such constitutional rights, it
should be the other way around. Congress
seems nearer than ever before to endorsing
that principle in legislation that could be-
come a keystone of environmental law.

—NICHOLAS WADE

old feeling that science plays second fiddle
in the space program. Ever since the late
1950’s, when manned space flight began to
dominate NASA plans and budgets, some
space scientists have questioned the em-
phasis on manned flight. But there appears
to have been a tacit understanding between
the research community and NASA that
the scientists would restrain their criticism
so long as NASA devoted a reasonable
minimum of its budget to sustaining im-
portant research projects in the space sci-
ence program.

In their letter to Fletcher the five as-
tronomers wrote, “The immediate angry
reaction of many scientists is that NASA
has disregarded the recommendations of
its outside scientific advisory groups, as
well as the overwhelming support of the
scientific community for an LST program
that was ready to go now. We fear that sci-
entific support for the entire shuttle pro-
gram might be affected by the backlash
from the omission of LST from the FY *77
budget. We want to work with you to see
that this does not happen.”

One of the signers of the letter, John H.
Bahcall of the Institute for Advanced
Study at Princeton, put it pithily when he
said, “It looks from the outside as if
NASA had used science to sell the shuttle
and how has shoved science aside.” Bah-
call said that “we trust NASA,” but want
the agency to “make some gesture” of
commitment to the LST.

While delaying the start on the LST,
which was apparently excised in the late
stages of negotiations with the Office of
Management and Budget, NASA did gain
approval for a new start on the so-called
Solar Maximum Mission (SMM) to study
the sun during the next peak of solar flare

SCIENCE, VOL. 191



activity, in 1979-1980. NASA officials
point out that it was necessary to start on
the project this year to make the scheduled
launch in 1979.

Observers suggest that time consid-
erations may not have been the only factor
in the decision. The SMM project is con-
siderably cheaper than the LST, with ““run-
out” or total costs of about $100 million in
current dollars compared with $350 mil-
lion for the LST. NASA may also have fa-
vored the SMM because it is to be the first
in a series of projects to use standard com-
ponents and, as one observer noted, it
would allow the space agency to use a
“Tinkertoy approach” to building space
vehicles for research.

While space scientists would disagree
over priorities in projects—the solar phys-
ics community is doubtless delighted about
the SMM —there does appear to be strong
general support for the LST. It seems to
promise, as its advocates rhapsodize, a
‘‘quantum jump”’ in optical astronomy.

The LST, weighing between 7000 and
9000 kilograms, would be carried into
space and launched into orbit at an altitude
of 500 kilometers by the space shuttle. It
could be serviced by the shuttle and com-
ponents could be changed while it was still
in orbit. The telescope could even be
brought back to Earth for repairs or refit-
ting and then returned to orbit. It is there-
fore regarded as a “‘permanent” orbiting
observatory.

Plans call for a telescope with a 2.4-me-
ter clear aperture. The design will not dif-
fer essentially from that of modern Earth-
based telescopes. The LST will have an
open end admitting light to the primary
mirror at the rear, which will project the
image onto a smaller mirror toward the
front. The beam of light will then be direct-
ed back to output devices (television cam-
eras and spectrum analyzers) in the rear.
Data will be transmitted to the earth in
digital form.

Power to operate the system will be pro-
vided by two solar panels. The mechanism
to point the telescope will depend mainly
on two “‘reaction wheels,”” which will spin
one way, causing the axis of the unit to
move the other.

The potential advantages over Earth-
based telescopes are great. There would, of
course, be no weather problems, and a TV
tape-recording system would make contin-
uous viewing possible. But the absence of
the atmosphere and its blurring effect is
what makes astronomers enthuse. They
would get an unprecedentedly clear view of
phenomena within the solar system and
beyond it. Astronomers hope to be able to
study celestial sources 50 times fainter
than those observable with the most pow-
erful Earth-bound telescopes.

13 FEBRUARY 1976

Are the astronomers being unreasonably
impatient? What, after all, is another fiscal
year or two in the flow of intergalactic
time? The astronomers’ answer is that next
year the cast of characters in the budget
process may be different, budget pressures
may be greater, and the LST may keep
getting delayed. More concretely, a lot of
time and money has already been invested
in the project. Companies competing for
contracts have already spent their own
money—in some cases large amounts of
it—on preliminary designs. Zero funding
could mean a loss of interest by scientists
and industry and a breakup of engineering
teams that have been working on the
project. When a decision is finally made in

the future to press on with the LST it
might be necessary to start all over again.
The LST has had some narrow escapes
in Congress in the past, but this year the
astronomers felt that Congress and NASA
would give it a real start in life. At the mo-
ment, there seems to be little chance that
the $12 million earmarked for.the LST will
be restored to the budget, but there are
faint signs that a compromise is possible.
If NASA is pressed by Congress, as it may
be in House authorization hearings sched-
uled for early February, it seems just pos-
sible that NASA may scrape up enough
money to get the LST at least slightly off
the ground in the coming year.
—JOHN WALSH

not an integral part of the department.

agreed to remain in office.)

Kafka.”—P.M.B.

Commoner Defies Damoclean Sword

Washington University’s noted Center for the Biology of Natural Systems
has survived a cliff-hanging week in which it was sentenced to death by the uni-
versity administration only to be reprieved 5 days later, with its director, ecolo-
gist Barry Commoner, given a new appointment.

This bizarre series of events was apparently triggered, at least in part, by the
university’s appointment of Joel Mandelstam, professor of microbiology at Ox-
ford University, England, as the next chairman of its biology department, effec-
tive next September. Commoner had been serving both as a professor of plant
physiology in the department and as director of the Center, an extra-
departmental unit which reported directly to a vice chancellor. His dual role
bore the potential for igniting a power struggle in the academic bureaucracy, in-
asmuch as the Center occupied prized space in the biology department yet was

Sources at the university report that Commoner was told by the administra-
tion last November that the Center would have to vacate its space because
Mandelstam wanted control of it, but Commoner is said to have refused unless
he got equivalent space elsewhere. The issue lay unresolved for some time, and
Mandelstam, apparently miffed, backed out of the chairmanship after it was an-
nounced he had accepted it. (Florence Moog, chairperson since last July, has

Despite Mandelstam’s departure, the administration informed Commoner on
23 January that the Center would be dissolved as of 1 February, its space would
be put under the control of the biology department, and Commoner would con-
tinue his work as a member of that department. That appeared a likely death
sentence for the kind of applied interdisciplinary work, involving social as well
as natural scientists, in which the Center specializes. The Center, with an annual
budget of about $1 million, mostly from government agencies with some foun-
dation support as well, has a staff of more than 50, of whom about 15 have doc-
torates. It has studied such topics as nitrate pollution of rivers in the corn belt,
agriculture and energy, and chemical carcinogens.

An angry Commoner told his story to the student newspaper, then refused all
further comment pending a major speech he was previously scheduled to give
on 28 January. Meanwhile, the newspapers and television stations in St. Louis,
sensing drama in the extinction of a center which had performed many public
services in the Midwest, turned their spotlights on the bureaucratic struggle. By
the eve of Commoner’s speech, which promised to be a major media event, the
administration had had enough. It told Commoner the Center would not be dis-
solved. Instead, the Center will be put under the jurisdiction of the faculty of
arts and sciences and Commoner, as director of the Center and as a newly ap-
pointed “professor of environmental sciences,” will report to the dean of arts
and sciences. “That’s exactly as it should be,” says Commoner. “It was pure
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