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CAS 75th Anniversary Sale

SAVE 30% ON CA SELECTS BEST SELLERS

It's our anniversary, but you get the gifts in the form of inflation-busting
savings on CA SELECTS. Subscribe now at 30% off the 1982 price of $85. You
save $25.50. Each of these current-awareness topics will provide you with
abstracts and bibliographic citations from the scientific and technical
literature. Pick and choose, mix or mcatch topics thert fit your needs. Just
reserve your new CA SELECTS by April 30 to reap these savings. CA SELECTS.
For your continued professional growth. Each topic delivered every two

weeks, 26 issues a year.

CARBON & HETEROATOM NMR

This current-awareness service covers documents
on chemical aspects of nuclear magnetic resonance
(NMR) of carbon as well as fluorine, phosphorus, and
other heteroatoms. Coverage includes
chemically-induced dynamic nuclear polarization
(CIDNP), internuclear double resonance (INDOR),
nuclear quadrupole resonance (NQR), nuclear magnetic
relaxation, nuclear spin relaxation, and spin-lattice
relaxation. Proton magnetic resonance is not routinely
included.

CARCINOGENS, MUTAGENS, & TERATOGENS

This current-awareness service covers documents
with biochemical interest in carcinogens, mutagens, and
teratogens. Topics selected include agents which cause
or promote neoplasia, and those which cause mutation,
chromosomal aberration, or in-utero developmental
anomalies. The studies include mechanism of action,
structural requirement for activity, and both in vivo and
in vitro studies on metabolic activation. Detection and
quantitation of these agents in feed and food material
are also included along with studies on occupational
exposure to these agents and the resulting health hazard
and safety requirements.

The routine uses of these agents to induce
pathogenic states for either studying pathobiochemistry
or for fabrication of therapeutic procedures are not
included.

CATALYSIS (APPLIED & PHYSICAL ASPECTS)

This topic includes all citations from CA Sections
35-80 (Macromolecular, Applied, Physical, and
Analytical Chemistry and Chemical Engineering) which
deal with the theory and applications of heterogeneous
and homogeneous catalysis and catalysts, excluding
enzymic catalysis. Also included is coverage of
apparatus and methods, and catalyst regeneration as
well as the effect of catalysts on reaction kinetics.

CATALYSIS (ORGANIC REACTIONS)

This topic includes all abstracts from CA Sections
20-34 (Organic Chemistry) which cover the theory and
applications of heterogeneous and homogeneous
catalysis and catalysts, except those dealing with
enzymic catalysis.

Chemical Abstracts Service

CHEMICAL HAZARDS, HEALTH, & SAFETY

This current-awareness service covers documents
dealing with safety in chemical laboratories and in the
chemical and nuclear industries, as well as health and
safety of personnel working in these areas or working
with hazardous substances. Coverage includes effects of
human exposure to hazardous substances, and
hazardous properties of chemical substances and
reactions. Coverage also includes documents containing
such information but not emphasized by the authors.
Unless human health or safety is emphasized,
documents dealing with carcinogens, mutagens,
teratogens, environmental pollution, or animal
toxicology are not routinely covered. For related topics
the reader should consult CA Selects: Carcinogens,
Mutagens, & Teratogens, CA Selects: Drug &
Cosmetic Toxicity, CA Selects: Environmental Pollution
and CA Selects: Food Toxicity.

COAL SCIENCE & PROCESS CHEMISTRY

This topic covers all papers concerned with the
chemistry of coal including such subjects as coal
liquefaction, coal gasification, coal mine gases, brown
coal, carbonization, coal properties, coal analysis and
composition, and coal combustion. Also retrieved are
abstracts on fossil fuel energy, synthetic fuels derived
from coal, and coke by-products.

CORROSION

This topic includes papers on corrosion, rusting,
tarnishing of metals and alloys; corrosion of industrial
plant and equipment; marine corrosion. Coverage also
includes corrosion inhibition and protection,
anticorrosive coatings, and surface treatment. Excluded
from coverage are glasses, refractories, and ceramics.

DETERGENTS, SOAPS & SURFACTANTS

This topic contains abstracts on the preparation,
properties, and uses of soaps and synthetic detergents
other than detergent additives for fuels and lubricants.
Formulations for light- and heavy-duty detergents are
included. Dry-cleaning solvents and formulations are
also covered.



Subscribe before April 30, 1982 at only $59.50

ELECTROCHEMICAL REACTIONS

This topic contains abstracts on all phases of
eiectrochemical reactions such as electrolysis,
electrooxidation, electroreduction, polarography. The
topic is subdivided into three sections: (A) electro-
chemical reactions in biochemistry, organic, and
macromolecular chemistry; (B) electrochemical
reactions in applied, physical, and inorganic chemistry;
and (C) polarographic reactions (including abstracts that
may also cover other electrochemical reactions).
Abstracts emphasizing analytical electrochemistry are
not routinely included.

GAS CHROMATOGRAPHY

This topic covers the theory and all applications of
gas chromatography in chemical analysis. Coverage is
also provided for gas-liquid and vapor phase
chromatography, flame ionization detectors, in-
strumentation and apparatus for gas chromatography.

HIGH PERFORMANCE LiQUID
CHROMATOGRAPHY

This alerting service includes papers on such
aspects of high speed liquid chromatography as high
pressure, high performance, and high resolution liquid
chromatography. Solid-liquid column chromatography
and ion-exchange chromatography are also covered.

MASS SPECTROMETRY

This CA Selects topic is concerned with all aspects
of methodology, apparatus, and experimental results
obtained by the various spectrometric techniques. These
latter include studies concerned with structure,
thermochemistry, energetics, reaction kinetics and
mechanisms, and analytical applications. Although not
strictly within the definition of mass analysis, certain
related techniques (e.g., ion-cyclotron-resonance
spectrometry, ion-kinetic-energy spectrometry) are
included in the coverage. Excluded are mass studies on
subatomic particles.

ORGANOSILICON CHEMISTRY

This CA Selects topic provides broad coverage of
the field of organosilicon chemistry. Included are papers
on compounds containing siliconcarbon bonds, silanes,
siloxanes, silcarboranes, alkyl silicates, silicon hydrides,
and silicon halides (e.g., bromides, chloride, and
iqdides). Studies on silicones and silicon oil are also
given.

PHOTOCHEMISTRY

This CA Selects topic covers such areas of
photochemistry as fluorescence, luminescence,
phosphorescence, photochromism, phosphors,
light-induced. excited state interactions, and
photochemical mechanisms. Studies of photochemical
reactions of molecules in their theoretical, mechanistic,
and synthetic aspects, as well as experimental and
instrumental methods, are covered.

Topics related to photobiochemistry,
photosynthesis, photography, absorption and .emission
spectra, photoelectric and photomagnetic effects,
photocopy processes, x-ray fluorescence, and x-ray
luminescence are not included.
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SURFACE CHEMISTRY (PHYSICOCHEMICAL
ASPECTS)

This topic covers items relating to the physical
chemistry of surfaces such as adsorption, desorption,
properties of solid surfaces, surface defects, surface
interactions, adhesion. Excluded from coverage are
papers dealing with the physical chemistry of thin
metallic films and the surface states of semiconductor
materials.

Save $25.50 each onthese
and 13 other topics.

CA SELECTS Subscription Form:
Offer expires April 30, 1982

TO: Chemical Abstracts Service, Accounting Dept.—SCA
P.O.Box 3012, Columbus, Ohio 43210 USA

Send me a one-year subscription to the CA SELECTS topics checked
below at $59.50 a topic. I save $25.50 each!

OPayment enclosed [lStart my subscription now, bill me later
COCharge to MasterCard #
{Charge to Visa #

Expiration date:

Signature:
Name
Address

Make checks payable to Chemical Abstracts Service.
Payment must be made in US dollars or UNESCO coupons,

OCarbon & Heteroatom NMR
OCarcinogens, Mutagens, &

Detergents, Soaps & Surfactants
Electrochemical Reactions

Teratogens 0 Gas Chromatography
L] Catalysis (Applied & Physical [0 High Performance Liquid
Aspects) Chromatography

OCatalysis (Organic Reactions)

Mass Spectrometry
[Chemical Hazards, Health, &

Organosilicon Chemistry

Satety Photochemistry
[Coal Science & Process Surface Chemistry

Chemistry (Physicochemical Aspects)
[CcCorrosion

Number of topics Total price

This price applies only to the topics listed in this ad, However, other CA SELECTS topics
are also on sale, Write to Customer Service for the full 75th Anniversary Sale catalog.

CAS is a division of the American Chemical Society.

Sale price applies to new subscriptions only: not to renewals or to orders already in process, Orders
must be postmarked no later than April 30, 1982, 1o be eligible for sale prices, There Is no limit to the
number of topics that can be ordered. However, quantity discounts, nermaily in eftect, do not apply.

Ofter does not apply in UK, Republic of Ireland, W. Germany. Japan and France or where
prohibited by law.
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The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects
are to further the work of scientists, to facilitate cooperation among them, to foster scientitic freedom and responsibility,
to improve the effectiveness of science in the Fromotion of human welfare, and to increase public understanding and
appreciation of the importance and promise of the methods of science in human progress.

wildlife by controlling litter build-up.
Although prescribed fires partially con-
sume important components of the pine
forest ecosystem, the fires have limited
effects on soils, nutrient cycles, and
hydrologic systems. See page 661.
[Daniel H. Gelbert & Associates, For-
estry Consultants, Durham, North Car-
olina]



THE SECOND ANNUAL CONGRESS FOR

DNA RESEARCH

15-17 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA
THE BILTMORE HOTEL

CO-CHAIRMEN
JOHN D. BAXTER(", BRIAN J. McCARTHY®, STEVEN K. NORDEEN®"
(1) University of California, San Francisco; (2) University of California, Irvine

The congress, has been organized jointly by SCHERAGO ASSOCIATES and the journal,
DNA and GENETIC ENGINEERING NEWS. (Published by Mary Ann Liebert Publishers,

Inc.) Subjects will include:
GENE REARRANGEMENT & DEVELOPMENT
DNA SYNTHESIS
REPETITIVE SEQUENCES AND TRANSPOSONS
GENE TRANSFER, NUCLEAR RNA
TRANSCRIPTION
PLANTS
EXPRESSION OF FOREIGN GENES IN MICRO-

ORGANISMS

SPEAKERS (Partial List)
John Baxter Leroy Hood Alex Rich

University of California, San Francisco California Institute of Technology Massachusetts Institute of Technology

Marvin Caruthers Timothy Hall Gordon Ringold

University of Colorado University of Wisconsin Stanford University School of Medicine

Pierre Chambon Keiichi Itakura John Shine

Centre National de la Recherche Scientifique Australian National University

Gerald Fink

City of Hope Research Institute

Allan Spradling

Cornell University Ehlhﬂ LetdefrCh \d Health Carnegie Institute of Washington
. ti tit i t H

David Goeddel ard Dovelopment Robert Tjian

Genentech . University of California, Berkeley

Robert Goldberg Brian McCarthy Michael Wigler

University of California, Los Angeles University of California, irvine Cold Spring Harbor Laboratories

Benjamin Hall Steven Nordeen

University of Washington University of California, San Francisco

Scientists interested in presenting poster papers may obtain abstract forms from Steve
K. Nordeen, 671 HSE, University of California, San Francisco, CA 94143.

Regular Registration: $275 (includes Banquet and Subscription to the Journal, DNA scI
Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head.
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Recombinant DNA.
[ Pleasereserve _______ space(s). Registration fee must be inciuded.
O Will register On-Site (On-Site Registration will start on Sunday, February 14th 12:00 noon)

Name
Dept
Organization
Street
City State/Country Zip
Telephone: ( )

Return to: DNA, c/o Scherago Associates, Inc.
1515 Broadway, New York, N.Y. 10036 .
Tel: (212) 730-1050
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS' FROM 18 TO 80.

Whether you're thinking retirement
or not,review the plan that provides
for cash withdrawal and /or a lifetime

Income.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
aré still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose t6 begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
s0 you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now.

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

r---—————

Teachers Insurance and
Annuity Association of :
America—College Retirement
Equities Fund

730 Third Avenue
New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the -
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City

State Zip Date of Birth_

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
at your institution. O YES ONO $2582

—————————————————J

e —————————
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It started with
Galileo

CAUSE, EXPERIMENT, AND SCIENCE

A Galilean Dialogue Incorporating a New English Transla-
tion of Galileo’s “Bodies That Stay atop Water, or Move in It.”
Stillman Drake

Drake’s imaginative tour de force presents the first English translation
since the seventeenth century of the book that ushered in the modern age
of experimental science. It is set within a dialogue among three Galilean
personae—Sagredo (an intelligent aristocrat), Simplicio (an Aristotelian),
and Salviati (a new man of science), interwoven with criticisms and
comments of the time. This ingenious approach makes clear why Bodies
was so controversial and why it posed a threat to the intellectual and
moral theories of'its ime. Illus. $20.00

Also by Stillman Drake and now in paperback
GALILEO AT WORK His Scientific Biography

“The portrait of the scientist that emerges from Drake’s efforts is as well
executed as one could imagine. ..the model against which future attempts
will have to be judged for years to come ™ —American Scientist  $9.95

Other Important Paperbacks

THE LIFE OF PLANTS

E,J.H. Corner

“Corner has come, in this highly original, artfully written, beautifully and
originally illustrated book. to a solution of *how to write a small book
about plants in toto.’ [1t] masterfully combines the macroscopic and
microscopic into a well-balanced whole, the best work of'its kind that I
have seen....The book lives and breathes”—Science 1llus. $8.95

SOMATIC SELECTION AND ADAPTIVE

EVOLUTION
On the Inheritance of Acquired Characters. Second Edition
E.]. Steele

Steele’s controversial thesis (reported at length in a recent issue of Science)
is being tested by experiments worldwide. If his resurrection of the doc-
trine of Lamarckianism is proved valid, it will signify an intellectual revo-
lution. In a postscript to this new edition of his book, Steele presents his
latest findings and replies to the enormous body of comment his research
has engendered. $5.95

THE SNOUTERS Form and Life of the Rhinogrades
Harald Stiitmpke. Foreword by Gerolf Steiner

Translated by Leigh Chadwick

An account of a mythical order of mammals that is “a masterpiece of evo-
lutionary science fiction. Prof. Steiner has created a complete reconstruc-
tion of adaptive radiation, accurate to the smallest detail "—Stephan J.
Arnold. “A superb parody of taxonomy, adaptation, biological illustration,
and expeditionary prose.”—Henry S. Horn, The Sciences Illus. $4.95

The University of Chicago Press

L_ 5801 Ellis Avenue, Chicago IL 60637
614

wastes some 4000 megawatts of thermal
energy, leads to annual operating ex-
penses of more than $100 million. The
Savannah River reactors are slated for
upgrading over the next several years at
an estimated more than $1 billion; how-
ever, even with this expenditure the reli-
ability of these aging reactors in the
decades beyond is questionable.

What this nation needs is a new pro-
duction reactor utilizing modern technol-
ogy and operating at high temperatures
that could produce tritium and electric-
ity. Instead of wasting the thermal ener-
gy, as is now done, the new reactor by
producing and receiving credit for the
electricity could yield positive cash
flows of more than $200 million a year,
meet all present and future safety stan-
dards, and ensure our nation the tritium
it requires for defense and fusion needs
in the future. Planning, budgeting, and
design for such a reactor are long over-
due.

HAROLD M. AGNEW*
General Atomic Company,
Post Office Box 81608,
San Diego, California 92138
*Former director, Los Alamos National Laboratory.

Fixed Amount Awards

Numerous letters and articles in Sci-
ence (1, 2) have addressed the controver-
sy surrounding the Office of Manage-
ment and Budget’s Circular A-21. One
can hope that the National Science
Foundation (NSF) has taken a step to-
ward alleviating academe’s problem of
coping with A-21’s ‘‘demands for unreal-
istic accountability’’ (3) and its inability
to .*‘provide .the optimal principles for
federally sponsored research agreements
with universities’ (/). If the trend con-
tinues, perhaps the pages of Science will
be replete with the fruits of its namesake
rather than the equally important but less
stimulating dialogue over the merits of
this bureaucratic burden on academic
research.

I am referring to the NSF’s use of a
‘‘fixed amount award’’ for at least one of
its programs—New Engineering Faculty
Research Incentive Grants—-1982. The
NSF, in a parenthetical yet far reaching
note to institutional research administra-
tors, states in its program announcement
that ‘‘grants awarded on a fixed amount
basis will not be subject to Federal cost
principles [for example] OMB Circular
A-21"" (4). Since a fixed amount award
represents a predetermined amount for
NSF support of proposed research with-
out regard to the subsequent costs of the
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project, no itemized budget is even re-
quested (4, pp. 2-3).

Circular A-21 appears to expressly
recognize the valid use of such fixed
amount awards by exempting ‘‘awards
under which the institution is not re-
quired to account to the Government for
actual costs incurred’’ (5) from its cost
principles. Lest disgruntled bureaucrats
wonder where their rallying cry—ac-
countability—has gone under a fixed
amount award, let them look to the work
product itself—the diligent inquiry and
advancement of knowledge which, after
all, is what research is all about.

The Sloan Commission on Govern-
ment and Higher Education properly
recognized that excessive oversight cre-
ates a costly burden of paperwork and
that its effect on the research process
itself is self-defeating (6). Their recom-
mended solution, however, was not to
remove the attached strings of A-21 from
research grants as does a fixed amount
award, but rather to develop a corps of
federal auditors, sophisticated about sci-
entific research and how research uni-
versities operate. The preferred option is
accountability measured not by stacks of
personnel activity reports open to scruti-
ny by auditors—sophisticated or not—
but by the work product itself.

The fixed amount award is a move in
this direction, and I applaud its use even
on this small scale. Evidenced by ongo-
ing moves to sever from block grants the
strings of Circular A-87, the cost princi-
ples for state and local governments that
are counterparts to those in Circular A-
21, the time may be ripe for expanded
use of this type of award to achieve the
same results for colleges and universi-
ties.

WALTER F. MATYSTIK
Manhattan College,
Manhattan College Parkway,
Riverdale, New York 10471
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State Involvement in Science and Technology

Much has been accomplished over the last 30 to 40 years by our prevailing
structure of science and technology. Now, however, a crisis is emerging:
U.S. output per man-hour has leveled off or declined in recent years.
Results of basic research no longer percolate through our economy fast
enough or effectively enough to increase productivity substantially. Educa-
tion in the United States is less rigorous than that of several other nations.
And we have not devised the organizational means to generate and use knowl-
edge of how to manage land, water, and air resources properly and to mini-
mize dangers associated with toxic, hazardous, and low-level radiation waste.

In dealing with the emerging crisis, we must foster throughout society the
creative potential of science and technology by technical and organizational
innovation, which together constitute technological innovation. I contend
that the center of gravity for technological innovation must shift from the
federal government to state governments.

Of the 184 research universities of this nation, 119 are public institutions,
most of which are supported by state governments. Elementary and
secondary educational systems are the responsibility of state and local
governments, who (regardless of action by the federal government) must
take the lead if significant improvements are to be achieved. State and local
governments are the prime points of contact with the many aspects of
economic activity that entail industry-government interaction. Finally,
people are essential in technological innovation, and people can more easily
relate to state and local governments than to distant federal agencies.

The experience of North Carolina and a few other states illustrates how a
state government can forge these various interrelations. The North Carolina
Board of Science and Technology is the unit that maps much of our
strategy, building on the work of our universities and the influence of our
Research Triangle Park. I chair this 15-member board; the remaining
members are scientists from our public and private research institutions and
officials from state and local government. Other groups advise me; one is a
council of business leaders from across North Carolina. As a consequence,
new industrial investment in North Carolina has averaged approximately $2
billion per year for the past 5 years. Our unemployment rate is about 2
percent below the national rate.

In North Carolina we are also investing in people, particularly young
people. In our elementary and secondary schools, we have introduced
competency testing, raised the level of teacher training and pay, reduced
class size, and taken other measures to improve education. Significant
improvements in national test scores are one indication that these changes
are having an effect. In addition, we have established the North Carolina
School of Science and Mathematics, a residential high school for students
with very high aptitudes in these subjects. In its first year, with 150 students
enrolled, this school had the second largest number of National Merit
Scholarship semifinalists of any school in the nation.

My last example consists of our Microelectronics Center and our Biotech-
nology Center. The former is designed to enable six leading research
institutions in North Carolina to have access to sophisticated microelectron-
ics research equipment on a sustained basis. The latter is beginning on a
relatively small scale, but represents a long-run commitment to this field.
Other states, such as California, Minnesota, Michigan, and Florida, are
taking significant action in relation to such fields of exploration.

Technological innovation must be construed as more than an end in itself.
Its larger purpose is meeting the needs and desires of people. This is a
function of values and beliefs and of political and economic processes. The
emerging crisis I have mentioned is a reflection of such concerns. Govern-
ment—particularly state government in partnership with academia, indus-
try, and people—has a clear responsibility in resolving this crisis.—JAMES
B. HUNT, IR., Governor, State of North Carolina, Raleigh 27611

Adapted from an address presented on 4 January 1982 at the AAAS Annual Meeting.
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