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Reviews of Science

Don’t miss this chance to keep up with SCIENCE! Our new compendium series presents au-
thoritative articles on many of the principal issues that face science and society --articles
originally published in SCIENCE, selected from earlier years as well as from recent issues—
articles you would have clipped for future reference if you knew then what the critical issues
of today would be—articles you will want to assign your students for background reading, or
use to supplement your own professional library. . .
We’ve brought these articles together in attractive compendium volumes on food, on energy,
and on population. And others are in preparation, including a volume on materials to be pub-
lished in May 1976. Each compendium is available in your choice of casebound or paperbound
edition. Order one—or all of them—today!

1. ENERGY

A collection of enduring and read-
able articles on ways to conserve
energy and use it more efficiently, not
only in industry but also on an indi-
vidual level.

Partial Contents Listing

Low-Cost, Abundant Energy: Paradise
Lost?: H. H. Landsberg

Efficiency of Energy Use in the United
States: Eric Hirst and John C. Moyers

Energy Conservation: G. A. Lincoln

Conservation in Industry: Charles A. Berg

Individual Self-Sufficiency in Energy: Allen
L. Hammond

Energy Use in the U.S. Food System: John
S. Steinhart and Carol E. Steinhart

2. POPULATION

The ethical issues of choice . . . the
interrelationship of population size
and economic development . . . the
consequences of population growth -
such are the issues debated in this
compendium. A collection of out-
standing articles, research reports,
and policy debates that appeared in
SCIENCE during a 10-year time span
beginning in 1966.

Partial Contents Listing

Efhics and Population Limitation: Daniel
Callahan

The Tragedy of the Commons: Garrett
Hardin

Energy: Use, Conservation, and Supply. Edited with foreword by Philip H.
Abelson; 154 + v pp. ISBN (CB) 0-87168-213-3, (PB) 0-87168-223-0.

Prognosis for Expanded U.S. Production of
Crude Oil: R. R. Bert, J. C. Calhoun,
Jr.,and R. L. Whiting

Oil and Gas Resources: Did USGS Gush Too
High?: Robert Gillette

Oil Shale: A Huge Resource of Low-Grade
Fuel: William D. Metz

Problems of Expanding Coal Production:
John Walsh

Clean IFuels from Coal Gassification:

Arthur M. Squires

Nuclear Electric Power: David J. Rose

Energy Choices That Europe l'aces: A
European View of Energy: W. Hafele

Geothermal Electricity Production:
Geoffrey R. Robson

Solar Energy by Photosynthesis: Melvin
Calvin

Beyond Family Planning: Bernard Berelson

Population Policy: Will Current Programs
Succeed?: Kingsley Davis

Family Planning and Public Policy: Who is
Misleading Whom?: Judith Blake

AID’s Family Planning Strategy: R. 7.
Ravenholt

Integrated Incentives for IFertility Control:
Lenni W. Kangas

Toward the Reduction of Unwanted Preg-
nancy: Frederick S. Jaffe

The Perfect Contraceptive Population: Larry
Bumpass and Charles F. Westoff

Abortion, Illegitimacy, and the American
Birth Rate: June Sklar and Beth
Berkov

The Limitation of Human Population: A

Solar Energy Utilization by Physical
Methods: Martin Wolf

Power, I'resh Water, and FFood from Cold,
Deep Sea Water: Donald F. Othmer
and Oswald A. Roels

Windmills: The Resurrection of an Ancient
Energy Technology: Nicholas Wade

Methanol: A Versatile Fuel for Immediate
Use: 7. B. Reed and R. M. Lerner

Hydrogen: Its I'uture Role in the Nation’s
Energy Economy: W. E. Winsche,
K. C. Hoffman, and F. J. Salzano

Energy Storage (1): Using Electricity More
Efficiently: Arthur L. Robinson

Energy Storage (11): Developing Advanced
Technologies: Arthur L. Robinson

Population: Dynamics, Ethics, and Policy. Edited by Priscilla
Reining and Irene Tinker with a preface by Margaret Mead;
184 + viii pp. ISBN (CB) 0-87168-214-1, (PB) 0-87168-225-7.

Natural History: Don E. Dumond

The Demography of Primitive Populations:
Norma McArthur

Porotic Hyperostosis, Anemias, Malarias,
and Marshes in the Prehistoric
Eastern Mediterrancan: J. Lawrence
Angel

'Kung Hunter-Gatherers: Feminism, Diet,
and Birth Control: Gina Bari Kolata

Other People’s I'amily Planning. Review of
The Khanna Study (Wyon and Gor-
don) and The Myth of Population
Control (Mandani): Burton Benedict

Feedback in Economic and Demographic
Transition: Harald Frederiksen

Man and His Environment: Ansley J. Coale

Ecology and Population: Amos H. Hawley



Height and Weight at Menarche and a Hy-
pothesis of Critical Body Weights and
Adolescent Events: Rose E. Frisch
and Roger Revelle

Immigration Composition and Population
Policy: Charles B. Keely

Cross-National Comparison of Population
Density: Alice Taylor Day and
Lincoln H. Day

3. FOOD

This report is essential reading for
everyone concerned with the serious
problems we face in meeting the
world’s need for food. A provocative
reassessment of the worldwide food
crisis of the last three years and a

realistic look at our options for the
future.

Partial Contents Listing

The Great IFood IFumble: F. H. Sanderson

World I'ood: A Perspective: 7. T. Poleman

Institutional Obstacles to Expansion of
World Food Production: P. R.
Crosson

Difficult Issues Underlying I'ood Problems:
H. Walters

U.S. Agribusiness and Agricultural Trends:
J. Waish

Energy Use in the U.S. Food System: J. S.
Steinhart and C. E. Steinhart

Weather Variability, Climatic Change, and
Grain Production: L. M. Thompson

PRICE FOR IEACH COMPENDIUM:

Remember to watch for the MATE-
RIALS COMPENDIUM, scheduled for
publication in May. In it, the country’s
foremost authorities will talk about
the implications of national policies,
energy constraints, and environmental
considerations on materials production
and use. Essential reading for everyone
concerned with materials issues and
their import for the health of indus-
trial economies, the future of materials
research, and, ultimately, the quality
of life.

YOU CAN HELP! We hope our
compendium series will serve as a use-
ful source of information on important
issues of science, and we welcome your
suggestions on topics for future vol-
umes in the series. Take a few minutes
of your time to share your ideas with
us. Send them to AAAS Publications
Department, 1776 Massachusetts
Avenue, N.W., Washington, D.C.
20036.
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Urban Growth and Decliné: San Jose and
St. Louis in the 1960°s: Peter A.
Morrison

Population and Pollution in the United
States: Ronald G. Ridker

Birth Order, Family Size, and Intelligence:
Lillian Belmont and Francis A.
Marolla

Contraceptives and Dysplasia: Higher Rate
for Pill Choosers: Elizabeth Stern,
Virginia A. Clark, Carl F. Coffelt,
and Paul Shankman

Birth Control after 1984 : Carl Djerassi

Relevance of Demographic Transition
Theory for Developing Countries:
Michael S. Teitelbaum

Food: Politics, Economics, Nutrition, and Research. Edited with foreword by
Philip H. Abelson; 202 + v pp. ISBN (CB) 0-87168-214-X, (PB) 0-87168-226-5.

India: A Perspective on the Food Situation:
J. D. Gavan and J. A. Dixon
Agriculture in China: G. F. Sprague

Human Milk, Nutrition, and the World Re-
source Crisis: D. B. Jelliffe and
E. F. P. Jelliffe

Nutrition and Infection in National Devel-
opment: M. C. Latham

Beyond Economics and Nutrition: The
Complex Basis of IFood Policy: J. T.

~ Dwyerand J. Mayer

Management of Femine Relief: J. Mayer

I‘ood Production: Technology and the Re-
source Base: S. H. Wittwer

International Agricultural Research: N. Wade

Rice Breeding and World I'ood Population:
P. R. Jennings

I'ood Science in Developing Countries: V. L.
Brown and E. R. Pariser

Soils of the Tropics and the World IFood
Crisis: P. A. Sanchez and S. W. Buol

I'ood Production and the Energy Crisis:
D. Pimentel et al.

Prospects for High-Frequency Irrigation:
S. L. Rawlins and P. A. C. Raats

The Ganges Water Machine: R. Revelle and
V. Lakshminarayana

Shrubs—A Neglected Resource of Arid
Lands: C. M. McKell

Pest Management: R. L. Giese, R. M. Peart,
R. T. Huber

Our Vanishing Genetic Resources: J. R.
Harlan

Genes Conferring Specific Plant Disease Re-
sistance: K. W. Shepherd and G. M. E.
Mayo

Plant Cell Cultures: Genetic Aspects of Crop
Improvement: P. S. Carlson and J. C.
Polacco

Improving the Lfficiency of Photosynthesis:
L Zelitch

Nitrogen Fixation Research: A Key to
World I'ood?: R. W. F. Hardy and
U. D. Havelka

Adaptation of Photosynthetic Processes to
Stress: J. A. Berry

Retail: $12.95 casebound, $4.95 paperbound

AAAS members: $11.95 casebound, $4.45 paperbound

ORDER FORM

ENERGY

Casebound copies

Paperbound copies

Name

— Casebound copies

Paperbound copies

PRICE FOR FACH COMPENDIUM:
Retail: $12.95 casebound, $4.95 paperbound
AAAS members. $11.95 casebound, $4.45 paperbound

U Check enclosed (payable to AAAS)

[ Please send me information on standing orders for the compendium series.

Please send me the following compendium volumes.
POPULATION

FOOD

Casebound copies

Paperbound copies

[J Please bill me

Remittance must accompany member orders.

Addpress

City, State, Zip

Mail to:

AMERICAN ASSOCIATION
FOR THE ADVANCEMENT
OF SCIENCE

Dept. G
1515 Massachusetts Avenue, N.W.,
Washington, D.C. 20005
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Spheres-within-sphere structure of a
fly ash agglomerate collected from the
electrostatic precipitator of an oper-
ating coal-fired electric plant. The for-
mation of these aluminosilicate plero-
spheres (hollow spheres packed with
smaller spheres) probably results from
rapid differential heating of a non-
combustible coal fraction and sub-
sequent evolution of gas from thermal
decomposition and dehydration (about
x 2660). See page 553. [G. L. Fisher,
D. P. Y. Chang, and M. Brummer,
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Last August a biochemist in
Philadelphia called us for a radio-
active compound we didn’t make.
We thought it was important so we
produced it, stocked it, and added
it to our catalog.

In itself, that new compound
didn’t change things much (there
were already 1100 radlochermcals
inthe catalog). =
But over 90 other =
entirely new com- ==
pounds entered
the catalog in
much the same
way, and during
the year another
200 were significantly upgraded.

So it all adds up to the new
“Catalog 76,” a compilation of a
lot of little improvements and still
the radiochemical industry’s most
comprehensive source. Let us
send you a copy.

New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Lachine, Quebec, H7T 3C9, Tel: 514-636-4971, Telex: 05-821808

Europe: NEN Chemicals GmbH, D-6072 Dreieichenhain, W. Germany, Daimlerstrasse 23, Postfach 1240. Te!: (06103) 85034.
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Ournew
LC valves:
half the cost

for the same
performance

Chemically inert. Only
Teflon contacts the stream.
Zero dead volume

Manual or Automatic

Here's the way to save money and
still get the same performance from
your LC valves. New Rheodyne Type 50
Teflon Rotary Valves can be used for
chromatography, sample injection,
column switching, recycling, reagent
switching, fraction collection, stream
sampling and quantitative reagent
injection.

They are available as 3-way Teflon
rotary valves for $70 in the 0.8 mm
bore units. $72 for 1.5 mm bore units.
Four-way Teflon rotary valves to inter-
change two streams are priced at $70
and $72 respectively. Six-position
valves to select any one of six streams
are priced at $85 and $87 respectively.
A sample injection valve, supplied with
a 0.5 ml sample loop and luer connector
for syringe, is priced at $85.

Ask for our new data sheet

Complete data and ordering infor-
mation are available right now. Call or
write Rheodyne, 2809 - 10th St.,
Berkeley, California 94710.

Phone (415) 548-5374.
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jected are denied admission solely be-
cause of an inadequate number of fresh-
man slots in medical schools. Thus, thou-
sands of college graduates cannot pursue
the career of their choice in a profession
that is in short supply, and other thou-
sands, who can afford it, seek a medical
education abroad. These facts are in-
imical to our democratic institutions.

The question also arises of why some
of the poorest countries in the world
should shore up the weak medical man-
power foundations of the richest. Of the
7419 FMG’s newly licensed to practice
in 1973, at least 75 percent, or some
5600, came from the medically under-
developed countries of Asia, Africa, and
Latin America (2). These physicians rep-
resent the output of 56 of our average-
sized medical schools. The capital sav-
ings to the United States in bricks, mor-
tar, and chrome alone are more than $6
billion. It easily costs $100,000 to raise
and educate an American from child-
hood through medical school, so the
poor countries subsidize us by an addi-
tional $560 million yearly. There seems
little doubt about who is giving whom the
most medical foreign aid.

Nor should we assume that the donor
nations are complacent about the physi-
cian ‘‘brain drain.”’ India has reacted by
prohibiting her medical school graduates
from taking the Educational Council for
Foreign Medical Graduates examination,
without which no FMG can apply for
U.S. postgraduate training. Iran cries
that ‘‘One Country’s Transfusion Is An-
other Country’s Hemorrhage’ (3), as
one-quarter of her medical school output
ends up in the United States (Iran has 26
physicians per 100,000 people; the
United States, 156 per 100,000). And
Malaysia has appealed to the World
Health Assembly to *‘Stop That Brain
Drain”’ from underdeveloped to devel-
oped countries (4).

Philosophical issues aside, I disagree
with the authors’ conclusion that ‘‘as-
sumptions relating to FMG’s should be
regarded as not proven until in-
controvertible evidence is available.”
The evidence is not only available but
overwhelming. What is really relevant is
the number of FMG’s who obtain a li-
cense to practice in the United States, for
relatively few of them ever return per-
manently to their native country (2). Pre-
cise data are available concerning the
number of new physician licentiates who
are graduates of U.S. (including Cana-
dian) medical schools and those who are
FMG’s (2). The picture is a bit gloomier
than the one painted by the authors. The
following table indicates the total num-
ber of physicians newly licensed to prac-

tice in the United States, in three selec-
tive years, and the percentages of
FMG’s (2).

New licentiates

Year Total FMG’s

No. Percent
1965 9,147 1,528 16.7
1969 9,978 2,307 23.1
1973 16,689 7,419 44.4

Comparing the number of FMG licen-
tiates in 1965 with those in 1973, the
increase is 385 percent! If we accept the
American Medical Association’s esti-
mate of an annual loss of 4,000 physi-
cians due to death or retirement, the net
increase of the physician population in
1973 was 12,689—58 percent of whom
were FMG’s and 42 percent U.S. gradu-
ates.

The prospect for the future is more of
the same, as both the absolute and rela-
tive number of FMG’s in training here
increases yearly (5).

Interns and residents
training in the United States

Year Total FMG's

No. Percent
1965 41,357 11,474 27.7
1973 56,244 18,395 32.7

The vast majority of these trainees will
become licensed and practice in the
United States, as they have in the past.
The statistics have become so distorted
that there are now more Filipino than
black physicians in this country (6), de-
spite the fact that 22,580,000 blacks and
343,000 Filipinos were reported in the
1970 U.S. census.

No one would argue with the authors’
plea for ‘‘the production of accurate data
on physician manpower.”” But there is
ample data available on medical educa-
tion and licensure in the United States to
warrant a strong stand for further medi-
cal school expansion and a concurrent
restriction of FMG immigration.

ALEX GERBER
Alhambra Medical Clinic,
1237 East Main Street,
Alhambra, California 91801
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The Impact Statement Boondoggle

The demand for “‘impact statements’’ evaluating the environmental con-
sequences of human activities in natural ecosystems seemed a natural out-
growth of the rise in ecological awareness of the 1960’s. This idea, designed
to protect our natural resources, has to some extent pacified the demands of
ecologically concerned citizens. These citizens should have another look.
Having seen the results of many of these impact studies, and evaluated pro-
posals for second-generation studies, I believe that the idea has backfired.

Many politicians have been quick to grasp that the quickest way to silence
critical “‘ecofreaks’’ is to allocate a small proportion of funds for any engi-
neering project for ecological studies. Someone is inevitably available to re-
ceive these funds, conduct the studies regardless of how quickly results are
demanded, write large, diffuse reports containing reams of uninterpreted
and incomplete descriptive data, and in some cases, construct ‘‘predictive”’
models, irrespective of the quality of the data base. These reports have
formed a “*gray literature’’ so diffuse, so voluminous, and so limited in distri-
bution that its conclusions and recommendations are never scrutinized by
the scientific community at large. Often the author’s only scientific creden-
tials are an impressive title in a government agency, university, or consult-
ing firm. This title, the mass of the report, the author’s salary, and his dress
and bearing often carry more weight with the commission or study board
to whom the statement is presented than either his scientific competence
or the validity of his scientific investigation. Indeed, many agencies have
found it in their best interests to employ a ‘‘traveling circus’” of ‘‘scientists’’
with credentials matching these requirements. As a result, impact state-
ments seldom receive the hard scrutiny that follows the publication of sci-
entific findings in a reputable scientific journal.

The advancement of the scientific method is also in jeopardy. First-rate
natural scientists are finally learning to set and test hypotheses and to study
mechanisms and processes that are important in natural systems, rather
than simply to survey and catalog the systems. They are, however, usually
not attracted to the undefined scientific problems, complex committee hier-
archy, and unrealistic time constraints that are usually attached to impact
studies. Instead, such studies are often done by scientists who cannot suc-
cessfully compete for funding from traditional scientific sources. In general,
their methods are ancient, descriptive *‘textbook’’ techniques, which do not
reflect either the many scientific advances of the past decade or the prob-
lems unique to the study undertaken. The same tired old bag of tricks is ap-
plied to studies of every type, regardless of the type of impact anticipated.
The type of data generated cannot usually be extrapolated from one ecosys-
tem to another, because studies were not planned with that as a major objec-
tive. As aresult, each new study begins with little or no logical background,
and no master plan for studying environmental processes is emerging. How
well a particular study is funded is a direct function of the value of the re-
source to be affected, with no consideration given to the amenability of the
system to study or to the quality of science which might result. Enormous
sums are therefore spent with little or no scientific return.

The continued application of such studies can have several effects, includ-
ing increased prices for natural resources; a declining credibility for environ-
mental science and scientists; a reduction in the overall quality of scientific
personnel; and the degradation of our natural resources, not as the result of
the direct activities of industry and government, but because of the ineffec-
tual groping of environmental scientists.

If we are to protect both our resources and scientific integrity, environ-
mental scientists must seek to put their studies on a scientifically credible
basis—to see that problems, terms of reference, funding, time constraints,
reports, and conclusions are all within a bona fide scientific framework.—D.
W. SCHINDLER, Leader, Experimental Limnology Project, Freshwater Insti-
tute, 501 University Crescent, Winnipeg, Manitoba, Canada
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Millipore

Arithmetic

Simple

Multiplication

for Sample Collection

Chances are you now use Millipore filters to divide particles,
precipitates, or microorganisms from sample solutions in your
laboratory. Add a Millipore sampling manifold to 25mm filter
discs and you've subtracted a lot of time and effort from multi-
ple sample assays. The 1225 and 3025 Sampling Manifolds
allow collection and evaluation of 12 or 30 samples on the same
uniform filter surface. Sample manipulation and operator
fatigue is minimal so results are highly reproducible .

For more information on Millipore Sampling
Manifolds, check the reader service card or
call toll-free: 800-225-1380.

Millipore Corporation, Bedford, MA 01730.
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The workshop identified two possible
mechanisms for achieving some of these
recommendations. The first was to allow
the present relationship between AAAS
and AAS to evolve in light of the above
recommendations. The second was to
restructure the relationship of the AAAS
and its affiliated academies in accord-
ance with regional AAAS-AAS divisions
and regional programming. Two struc-
tures were suggested: (i) formal AAAS
divisions to which the state academies
would relate directly or (ii) regional acad-
emy centers with AAAS input and assist-
ance.

In May the executive committee of the
AAS will meet with AAAS staff in Wash-
ington to sift these ideas and draft a 3-
year plan of AAAS-AAS cooperation.
Academy members will be called upon to
help implement some of these recommen-
dations. Additional ideas., comments,
and suggestions are welcome.

—JosePH DASBACH, Science Education

Notes from the Office of

International Science
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SENIOR
BIOCHEMIST

Our continuous growth as a world leader in the research, development
and production of radioactive chemicals, has resulted in an excellent
opportunity for an outstanding scientist to develop a new interest in the
Biochemistry Department at New England Nuclear Corporation.

We are considering applicants with a Ph.D. in Biochemistry or a related
area. Graduate and post doctoral experience are required in enzymology,
including isolation, purification, and assay of enzymes, molecular biology
and metabolism.

The ability and interest to employ published as well as original methods
of analysis are essential. Candidates must be able to write technical
reports and supervise professional level personnel.

The qualified candidate will receive an excellent salary with outstanding
benefits and relocation expenses.

Interested applicants may send two copies of their resume and salary
history to: John R. Chabot, Corporate Employment Manager, New En-
gland Nuclear, 549 Albany Street, Boston, MA 02118.

An Equal Opportunity Employer

@ New England Nuclear

A Consortium of Affiliates for Inter-
national Programs has been formed by
the AAAS Office of International Sci-
ence to provide a focal point for the
exchange of information on international
programs of professional societies and
academies of science. Information gath-
ered from all interested affiliates will be
periodically distributed to them through
a newsletter. In addition to this informa-
tion exchange function, OIS will sponsor
working groups of affiliates ranging from
panels at the annual meetings to special
conferences or cooperative research re-
quiring outside funding. As a result of
several meetings with affiliates with par-
ticularly strong international interests,
the following working groups will initial-
ly be set up: Technology Appropriate to
Development, Continuing Professional
Education, and Desertification. Member-
ship in the consortium is open to any
affiliate who wants to take an active part
in this program. Members interested in
participating should write directly to Ir-
ene Tinker, head, Office of International
Science.

EIE S

The AAAS Committee on Arid Lands
is currently compiling a Directory of
Arid Lands Scientists in Canada, the
United States, and Mexico. Scientists
will be grouped by discipline. Everyone
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