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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.”
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man. 1965. 2nd printing, 1968. 348 pages. Illustrated. Bibliography. Index.

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.
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Bibliography. Indexes.

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)

gigriculture and the Quality of Our Environment (Retail price, $13.50; AAAS member price when payment enclosed,

11.50).
Air Conservation (Retail price, $8; AAAS member price when payment enclosed, $7)
Oceanography (Retail price, $14.75; AAAS member price when payment enclosed, $12.50)

Name

Address

Zip
9 OCTOBER 1970 119




9 October 1970

Vol. 170, No. 3954

LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

RESEARCH TOPICS

BOOK REVIEWS

REPORTS

BOARD OF DIRECTORS

VICE PRESIDENTS AND
SECTION SECRETARIES

DIVISIONS

SCIENCE is published weekly on Friday and on the fourth Wednesday in September by the American Association for the Advancement of Science, | ts
20005. Now combined with The Scientific Monthly®. Second-class postage paid at Washington, D.C. Copyright © 1970 by the American Association for the

Washington, D.C.

Federal Graduate Aid: Errors in Planning and Support: F. D. Feiock; Is the Budget

Bureau Objective?: E. G. S. Baker; Laboratory Yogurt; J. Goodman . ......... 122
Will the World Come to a Horrible End?: S. F. Singer . ........coovveiiiunennnn.. 125
Rainfall Enhancement by Dynamic Cloud Modification: W. L. Woodley .......... 127
Man and His Environment: 4. J. Coale . ............ ... ... ... ... .. ... ... 132
Photochemically Induced Ionic Reactions of Cycloalkenes: J. 4. Marshall ......... 4137
HEW Blacklists: New Security Procedures Officially Adopted .. ................... 142
Research Priorities: New Program at NSF Reflects Shift in Values ................. 144
New Agencies Created, NOAA and EPA .. ... ... ... . . . . . . . . . i iuiuiinennaa... 146
Industrial Minerals: New Study of How to Avoid a Supply Crisis .................. 147
Interstellar Molecules: Chemicals in the Sky: G. L. Wick ...................... 149
Kinship and the Social Order, reviewed by H. W. Basehart; other reviews by

M. J. Osler, W. S. Hoar, A. N. Glazer, F. Rapp, D. Valentine, Jr., W. J.

van Wagtendonk, K. Aa. Strand, M. B. Moffett; Books Received. . ... e 151
Bistatic-Radar Observation of Long-Period, Directional Ocean-Wave Spectra

with Loran A: A. M. Peterson, C. C. Teague, G. L. Tyler ........................ 158
Potassium-Argon Age of Lunar Rocks from Mare Tranquillitatis and Oceanus

Procellarum: O. A. Schaeffer et al.. ... ... ... ... ... .. . ... . . . . . . . . .. ... 161
Black Sea: Recent Sedimentary History: D. A. Ross, E. T. Degens, J. Macllvaine . ........ 163
Thermal Conductivity of Lunar and Terrestrial Igneous Rocks in Their Melting

Range: 7. Murase and A. R. McBirney ....... ... ... ..o iiinnnnn. 165
Mars: Is Nitrogen Present?: A. Dalgarno and M. B. McElroy .......................... 167
Dimethylbenzanthracene Tumorigenesis and Aryl Hydrocarbon Hydroxylase in Mouse

Skin: Inhibition by 7,8-Benzoflavone: H. V. Gelboin, F. Wiebel, L. Diamond . . ....... 169

H. BENTLEY GLASS ATHELSTAN SPILHAUS MINA REES DAVID BLACKWELL LEWIS M. BRANSCOMB

Retiring President, Chairman President President-Elect RICHARD H. BOLT BARRY COMMONER
MATHEMATICS PHYSICS (B CHEMISTRY (C) ASTRONOMY (D)

q I’H Boas » R. G. Sachs) Herman S. Bloch Helmut A, Abt
F. A. Ficken Albert M. Stone Lea Schubert Arlo U. Landolt
ANTHROPOLOGY (H) PSYCHOLOGY (1) SOCIAL AND ECONOMIC SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L)
Margaret Mead Frank W. Finger Robert M. Solow George Wald

Anthony Leeds William D. Garvey Harvey Sapolsky Raymond J. Seeger
PHARMACEUTICAL SCIENCES (Np)
Don E. Francke

Joseph A. Oddis

ALASKA DIVISION

T. Neil Davis Irma Duncan
President Executive Secretary

INDUSTRIAL SCIENCE (P) EDUCATION (Q)
Sherwood L. Fawcett Frederic B. Dutton

Burton V. Dean Phillip R. Fordyce

SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION

Loren D. Potter Marlowe G. Anderson
President Executive Secretary

AGRICULTURE (0)
Matthias Stelly
Michael A. Farrell

PACIFIC DIVISION
George E, Lindsay Robert C. Miller
President Secretary

1515 Massachusetts Ave., NW,

Advancement of Science. Annual subscription $12; foreign postage: Americas $3; overseas $5; single copies, 50¢ (back issues, $1) except Guide to Scientific Instruments which
is $3. School year subscription: 9 months, $9; 10 months, $10. Provide 4 weeks notice for change of address, giving new and old address and zip codes. Send a recent address
label. SCIENCE is indexed in the Reader’s Guide to Periodical Literature.



AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

Structure of RNA in Ribosomes: K. A. Hartman, J. Amaya, E. M. Schachter

............ 171
Polymeric Structure of Spruce Lignin: H. I. Bolker and H. S. Brenner .................. 173
Lysopine and Octopine Promote Crowri—Gall Tumor Growth in vivo: J. A. Lippincott and

B. B. Lippincott ... ... ... .. . . . e 176
Flour Beetles: Responses to Extracts of Their Own Pupae: M. F. Ryan, T. Park,

D. B. Mertz .. ... ... e 178
Genetic Inactivation of the o-Galactosidase Locus in Carriers of Fabry’s Disease:

G. Romeo and B. R. Migeon .......... ... .. . . . . @ . .. 180
Antitumor Activity in Mice of Tentacles of Two Tropical Sea Annelids: F. L. Tabrah,

M. Kashiwagi, T. R. NOrFton ........ .. ... .. i 181
Aspirin: Intestinal Damage in Rats: D. A. Brodie, C. L. Tate, K. F. Hooke .............. 183
Strain C3H-A"fB Mice: Ninety Percent Incidence of Mammary Tumors Transmitted by

Either Parent: G. Vliahakis, W. E. Heston, G. H. Smith ....... ... ................ 185
Sex Ratio of Newborns: Preponderance of Males in Toxemia of Pregnancy: P. Toivanen

and T. Hirvonen ... ... ... ... ... @t e 187
Adenosine 3’,5’-Monophosphate in Rat Pineal Gland: Increase Induced by Light:

M. S. Ebadi, B. Weiss, E. CoSta ........... ... . e .. 188
Extraretinal Light Perception: Entrainment of the Biological Clock Controlling Lizard

Locomotor Activity: H. Underwood and M. Menaker ......... .. ... ... ............ 190
Reinnervated Eye Muscles Do Not Respond to Impulses in Foreign Nerves: R. F. Mark,

L. R. Marotte, J. R. Johnstone ........ ... ... .. . . . . it 193
Harderian Gland: Influence on Pineal Hydroxyindole-O-Methyltransferase Activity in

Neonatal Rats: L. Wetterberg et al. .. ...... . .. ... . .. . . i i 194
Cardiac Responses on the Visual Cliff in Prelocomotor Human Infants: J. J. Campos,

A. Langer, A. Krowitz ... .. .. ... ... e 196
Temporal Summation Phenomena at Threshold: Their Relation to Visual Mechanisms:

J. L. Zacks . . .. ..o e 197
Technical Comments: Tektite Glass Not in Apollo 12 Sample: E. 4. King, Jr., R. Martin,

W. B. Nance; J. A. O’ Keefe . ... et e 199

ASSOCIATION AFFAIRS Women in Science: J. E. Simmons . ... .. ... ................. e 120

GERALD HOLTON LEONARD M. RIESER WILLIAM T. GOLDEN WILLIAM BEVAN

PHYLLIS V. PARKINS KENNETH V. THIMANN Treasurer Executive Officer

GEOLOGY AND GEOGRAPHY (E) ZOOLOGICAL SCIENCES (P) BOTANICAL SCIENCES (G)

Richard H. Mahard David Bishop - William A. Jensen

William E. Benson Richard J. Goss Arthur W. Cooper

ENGINEERING (M) MEDICAL SCIENCES (N) DENTISTRY (Nd)

Newman A. Hall Leon 0. Jacobson Rebert C. Likins

Raynor L. Duncombe F. Douglas Lawrason Richard S. hhnl;

INFORMATION AND STATISTICS (U) ATMOSPHERIC AND HYDROSPHERIC
COMMUNICATION (D) Douglas Chapman SCIENCES (W)

R. M. Hayes Ezra Glaser Robert M. White

Scott Adams Louis J. Battan

The Ameri Association for the Ad t of Sci was founded in 1848 and incorporated in
1874 Its abiem are to further the work of scientists, to facilitate cooperation among them, fo

of in the promotion of human welfare, and to increase public under-
‘standing and appreciation of the importance and promise of the methods of science in human progress.

COVER

Cloud on 19 May 1968 that is grow-
ing explosively 13 minutes after hav-
ing been seeded with silver iodide
pyrotechnics. Height of the cloud top
is 11.5 kilometers enroute to a maxi-
mum height of approximately 12.5
kilometers. Picture was taken from a
DC-6 aircraft flying at 6.1 kilometers
over southern Florida. See page 127.
[Envxronmental Science Services Ad-
ministration Research Laboratories,
Coral Gables, Florida]
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LETTERS

Federal Graduate Aid:
Errors in Planning and Support

A recent letter by Demerath, Leh-
man, and Little (31 July) makes three
points concerning the crucial problem
of federal aid to graduate students:

“First, such a loan program might
well produce a sharp decline in the
number of individuals going into gradu-
ate study.” My first reaction to this
probably correct statement is, “What’s
wrong with that?” At least in my own
area of physics, there is an oversupply
of trained physicists. Why actively en-
courage individuals to enter the field
and train them for the disappointment
of not finding employment in the area
of their expensive training?

The authors continue, “there is a dis-
tinct possibility that he [a prospective
graduate student] will elect those fields
where the anticipated payoff is much
greater, thus producing a major change
in the distribution of students to fields—
and for the wrong reasons.” Exactly
what are the correct reasons for select-
ing a profession? In a free marketplace,
supply and demand are supposed to fix
the cost of goods and services. A high-
ly paid profession is supposedly the re-
sult of a shortage of trained personnel
in that profession. If one has an inter-
est in a subject, what better reason
exists for selecting it as a profession
than the feeling that one is needed?

The second point takes note of the
job squeeze on Ph.D.’s but states, “In
anthropology, psychology, and sociology
there is a well-documented need for
increasing numbers.” Does it occur to
the authors that the current glut of
scientists and the purported need in
other areas might be related to the
federal financial support of graduate
students in science over the past few
years? This is an excellent example of
how artificial student support upsets the
supply of trained people. Without this
support, perhaps many physicists, who
are now underemployed, would have
gone into anthropology, psychology,
and sociology. Who, among us who
have attended graduate school in sci-
ence, did not know at least one fellow
graduate student who would really
rather have studied music or languages
or art, but chose science because he was
capable and he could get financial sup-
port for study in science but not in art?

“Third, quite apart from graduate stu-
dents, graduate schools would almost
certainly suffer a major blow.” Again,

what is wrong with that? What axiom of
nature states that most of the 50 states
must maintain two or more graduate
schools to train graduate students who
are not needed in the society that sup-
ports the schools? Before continuing
this type of support, I would like to
see some solid evidence that these high-
ly trained people are needed. It is no
service to mankind to “give” a student
several years training in a highly skilled
profession when there is no opportunity
to practice the profession at the success-
ful completion of training.

This is not intended as a tirade
against financial support of graduate
study but rather against the level of
that support and the strings which are
attached to it. It is difficult for a small
funding group to plan accurately 5
years in advance and even more dif-
ficult to get the machinery of govern-
ment to respond to changing needs. It
is now clear that federal support of
graduate study in science has continued
well past any shortage of scientists.
Perhaps it would be better if that small
group disseminated the best possible in-
formation on future needs in the hope
that many small errors in planning
made by individuals would cancel out
statistically.

Frank D. FeElock
3320 Stadium Court,
San Diego, California 92122

Is the Budget Bureau Objective?

Vic Reinemer’s report (“Budget Bu-
reau: Do advisory panels have an in-
dustry bias?” 3 July, p. 36) and Robert
P. Mayo’s response to it greatly inter-
ested me although I have no more in-
volvement than that of any other citi-
zen. Reinemer gave considerable details
and specifics of the behavior of the ad-
visory bodies so that it appears that
Mayo’s “unfair and misleading” charge
needs more supporting evidence. Nor
can I agree with Mayo that the events
Reinemer refers to are “ancient his-
tory” since new practices, if any, were
evidently introduced by the Bureau of
the Budget only during the current yeat.

In view of the long history of regu-
latory agencies being largely staffed
from, and being quasi-captives of, busi-
ness interests, it is not enough for the
budget bureau to merely open commit-
tee and panel hearings “to all interested
parties, without exception.” A respon-
sible attitude would cause the Bureau
of the Budget to exert considerable
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initiative to see that all parties whose

interests could be anticipated were ad- |

vised of hearings. The town meeting
variety of ‘“participatory democracy”
is not feasible at the federal level, of
course, but the agency is in the best
position to make certain that ‘“repre-
sentative democracy” operates in such
a hearing. There is little to suggest that
the Bureau of the Budget is interested
in doing this.

I would agree with Mayo’s view that
it was beneath notice to suggest that a
Bureau of the Budget official could be
corrupted with a meal. But his men
have not felt the same way. Two years
ago in the NIH cafeteria I attempted
to pick up a 90-cent check for a friend
of 20 years. He asked me in horror
not to because it was a severe violation
of policies set out by the Bureau of the
Budget.

E. G. STANLEY BAKER

Department of Zoology,
Drew University,
Madison, New Jersey 07940

Laboratory Yogurt

May I suggest a less classic but more
controlled way of producing yogurt
than that given by Segal (Letters, 31
July). The Traditional Tricky Turkish
Towel Temperature-Time Technique is
sporting, but some Science readers may
prefer a more reproducible recipe.

To make about 2 quarts of high-
protein yogurt for 20 cents, mix 12
cups of powdered skim milk, 3 table-
spoons of commercial yogurt, and a
large can (13 ounces) of evaporated
milk into 1%5 quarts of lukewarm water
(1). Incubate at about 43°C for 3 to
4 hours, or until thick; longer time gives
a tangier product.

If your laboratory’s constant-temper-
ature baths are temporarily tied up with
scientific experiments, fill a thermo-
statically controlled electric frying pan
or similar kitchen gadget with water and
check the temperature setting with a
reasonably good thermometer. In a
shallow water bath, small jars are con-
venient containers.

JEROME GOODMAN
35 Pond Road,
Great Neck, New York 11024

Reference

1. Ingredients are those suggested by A. Davis
[Let’s Have Healthy Children (Harcourt, Brace
& World, New York, 1959), pp. 175-6], who
recommends first beating noninstant skim milk
into 2 cups of water. However, the instant
variety seems to work well,

9 OCTOBER 1970

ISI' announces
MATCHING GRANTS
to help

chemicallibraries
acquire the
comprehensive

Science Citation Index.

Now, for the first time, chemical and other
departmental libraries can enjoy the same
multidisciplinary information services that
hundreds of the world’s largest educational
and research organizations subscribe to.

The Grants

To help libraries previously unable to afford
these services, the Institute for Scientific
Information is providing dollar-for-dollar
matching grants toward the cost of all or
parts of the comprehensive Science Citation
Index. The grants apply to past, present
and future editions and provide 50% of the
cost,

SCI® Services

SCl indexes all material published in the

‘world’s 2,500 most important journals cov-

ering the mathematical, life, physical, chem-
ical, behavioral and engineering sciences.
It comprisesfour special indexes, each issued
guarterly and cumulated annually,

1. Citation Index lists, by author, all cited
papers, naming citing authors and jour-
nals in which published.

2. Corporate Index lists published material
by organization and staff member.

3. Source Index, organized by author, gives
complete bibliographic descriptions of

®

material listed in the Citation and Cor-
porate Indexes and serves as an author
index to the current literature.

4, Permuterm® Subject Index lists per-
muted pairs of key terms in titles and
subtitles, identifying the author who used
them [for cross-reference to the Source
Index]

Eligibility
The following are invited to apply for the
ISI Grant: Two and four-year colleges limit-
ed to undergraduate or small graduate pro-
grams. Chemistry and other departmental
libraries in universities already subscribing
to the SCI services, Hospitals of 600 beds or
fewer not affiliated with a medical school,
and hospitals affiliated with a medical school
already receiving SCI,

For more information on the SCI services
and/or how you can obtain your matching
grant application form, write to Mr, Melvin
Weinstock, SCI Grant Program.

ISl
Institute for Scientific Information

325 Chestnut St., Philadelphia, Pa. 19106,
Tel: 215/923-3300, Cable: SCINFO, TELEX:

84-5305. ©1970158
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A calibrated micrometer
returns the manometer
fluid to its balanced
position by movement of
a piston in the enclosed
volume. This obviates the
need for calibration of
glassware and simplifies
calculations.

EXPERIMENTS under AIR:

Standard models connect

the active flasks and one
reference flask to station-

ary volumometers by means

of capillary Tygon®* tubing.

(Not applicable for use with

gases which pass through Tygon.)
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All glass ditferential

manometers with a reference
flask for each active flask

to eliminate gas penetra-

tion. Fewer stations per unit.
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SCIENCE

Will the World Come to a Horrible End?

Doomsday predictions have been popular since biblical times, but the
sources of doom are changing. Famine, war, and pestilence have always
been the old-time favorites—so much so that people have almost learned
to live with them. The possibility of destruction of life on Earth by the
impact of a large asteroid, or by the radiation effects of a close-by
supernova or a solar superflare, has not evoked much public concern
—which is perhaps surprising because the probability of such natural
catastrophe, though small, is finite.

Instead, the current fashion seems to be to predict ecological disasters.
For a while there was great concern that we would run out of
oxygen because of the burning of fossil fuels. This particular concern
was laid to rest recently and conclusively (I). Another concern for global
oxygen came from the possible effect of DDT on marine phytoplank-
ton (2). This particular problem was first raised by L. V. Berkner and
L. C. Marshall, but is judged to be a problem no more (3). After many
years of speculation and discussion, the effects of fossil-fuel burning on
climate seem to be reasonably clear. While there has been an actual in-
crease in the CO, content, the “greenhouse effect” of climate warming
has been small, and even negative, because of .the overwhelming effects
of atmospheric dust which tends to cool the atmosphere (4). Even the
long-range effects of CO, are likely to be reduced, partly because of the
buffering action of the ocean, partly because of the increased photo-
synthetic absorption and storage by forests, while a limit to CO, produc-
tion is also set by the prospective exhaustion of fossil fuels (5).

New technologies do not always produce major clear-cut global
effects. For example, operation of a fleet of SST’s might decrease
stratospheric temperature somewhat because of the emission of water
vapor; on the other hand, it might also increase stratospheric tem-
perature because of the production of particles (6). But there is no
evidence for sea-level changes or for adverse effects on life due to
increased ultraviolet transmission. ‘ -

Does this mean that we can now forget about ecological disasters? On
the contrary; it is absolutely necessary to investigate each and every one
of the side effects of our modern technology to its final conclusion and
examine their possible influence on the global climate and on the ocean.
There is probably nothing more important to man’s future on this planet
than an understanding of the long-range effects of his activities. The
history of Earth gives abundant evidence of cataclysmic happenings.
The stability of climate, for example, is not known, nor is it known how
close we are to the limit where another ice age could be triggered. The
possibility that we might inadvertently set off an irreversible reaction
must constantly be kept in mind.

At the same time, we should be careful not to cry “wolf” needlessly
or too often. The public and the media give special weight to statements
from anyone who is a scientist, provided they make news. Scientific credi-
bility can easily be lost by exaggerated claims and extravagant statements.
We need to provide a voice of reason, not just of alarm. As scientists,
we have the responsibility to speak up, but we also must know when to
stop talking.—S. FRED SINGER, Chairman, Committee on Environmental
Quality, American Geophysical Union, Washington, D.C,
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What makes one constant
temperature trcolator hetter
than another?

For one thing, the
Duplex Pump.

All consta

to and from an external
whether the bath is positi
with the circulator. liquid wi
because its duplex pump provides s
You won't find this feature on many cons!
Another nice thing about this Lauda to
It prevents accidental emptying of the bath by balancing pre :
suction, thereby keeping liquid levels constant in all parts of the system.
These features add up to a better, more versadtile circulator. "
Besides the K-2/RD, which circulates liquids af temperatures from
—10°C to 150°C, duplex pumps and the automatic liquid level control
are also available in our N and WB series models. Some of these
heat up to 330°C, or cool down to —130°C. Of course, solid state rel
excess load protection, drainage and flow control valyes and stainle
steel construction of all immersed components are standard on all
Lauda Circulators. -
Which lauda is best for you? Get our free catalog to help y
Write: Llauda Circulators, Division of Brinkmann Instruments
Cantiogue Rd., Westbury, N.Y. 11590.
In Canada, write: Brinkmann Instruments (Canada) lid.,
50 Galaxy Boulevard, Rexdale (Toronto) Ont.




