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Attention: Hawaii, Alaska, Washington, Oregon,
California, Texas, Louisiana, Mississippi,
Alabama, Florida, Georgia, North Carolina,
Virginia, Maryland, Delaware, New Jersey,
New York, Connecticut, Rhode Island,
Massachusetts, New Hampshire,

and Maine

As you are well aware, your states
have a special asset and a special re-
sponsibility. You have seacoast. A
lot of your coast or a crucial bit of
it, as the case may be, is marshland.
Once upon a time marsh (where
ladies’ and gentlemen’s shoes get all
muddy) was considered ugh’ Since
property values reflected this, well-
meaning folk proceeded to upgrade
their possessions. Thereby, as you
have since learned, they downgraded
your coast’s ability to sustain the sea
life without which the ocean is merely
a wet, chilly, and dangerous waste of
valuable space.

Now you are probably spending a
fair amount to halt further deteriora-
tion. You have biologists surveying
your coastal marshes and lawyers

trying to back them up against con-
tinued destruction. Before there can
be a master plan, it is necessary to
ascertain where there is room for
compromise and where compromise
would be tragic. So your biologists
spend much time in travel in order to
take inventory.

We have omitted South Carolina
from the above roster because our
purpose here is to call to the atten-
tion of the other coastal states how
that state in two years for $65,000
has done as much inventorying of
tidal wetlands as has cost four years
and $1.2 million elsewhere.

South Carolina’s method depends
on the differences in color with which
a certain Kodak aerial film renders
different vegetative communities in
accordance with their reflectivity into

the near infrared. From a minimal
amount of ground truth, aerial pho-
tography within an hour of low tide
has proved right from 6,000 feet for
distinguishing eight types of land.
These are then entered on the topo-
graphic maps. Data are digitized for
storage.

The name of the film is Kodak
Aerochrome infrared film 2443.

More important to you, the name
of one of the South Carolinians who
would be proud to give colleagues in
other states details on how they did it
is Robert H. Dunlap, Jr. His address
is Office of Conservation and Man-
agement, South Carolina Marine Re-
sources Center, P.O.
Box 12559, Charles- {@
ton, S.C. 29412,



UNDERSTANDING IMMUNOLOGY

By ALASTAIR J. CUNNINGHAM

CONTENTS: Basic Requirements and Properties of -an
Immune System. The Reaction of Antibody with Antigen.
Molecular Biology of Antibody Formation. Lymphocytes,
Lymphoid Tissue, and Antibody Forming Cells. Immuno-
competent Cells and Induction of the Antibody Response.
Memory and Tolerance. Antibody Diversity: Its Genetic
Basis. Development of the Immune Repertoire and Self-
Tolerance in the Individual. More About T Cells. Trans-
plantation Immunology. Regulation of the Immune Re-
sponse. Aberrations of the Immune System: Immune De-

The United States—Australian Symposium on Poison-
ous Plants, held at Utah State University in Logan, Utah,
on June 19-24, 1977, was the first conference of its kind,
it brought together professionals from the fields of vet-
erinary medicine, botany, range management, plant sci-
ence, chemistry, agronomy, and animal science. The
papers presented provide an up-to-date, well-documented
examination of the principal poisonous plants of the

CONTENTS: PART I/INTRODUCTION: O. L. Hoffmann,
Herbicide Antidotes: From Concept to Practice. PART II/
ANTIDOTE  STRUCTURE-ACTIVITY  RELATIONSHIPS:
F. M. Pallos et al., Antidotes Protect Corn from Thio-
carbamate Herbicide Injury. B. A. Phillips and A. S.
Bhagsari, Diazosulfonates as Protectants against Atra-
zine Toxicity to Soybeans. PART IlII/COMPARATIVE
ACTIVITY, SELECTIVITY, AND FIELD APPLICATIONS
OF HERBICIDE ANTIDOTES: G. R. Stephenson and F. Y.
Chang, Comparative Activity and Selectivity of Herbicide
Antidotes. F. W. Slife, Field Applications of Thiocarbamate
Antidotes. PART IV/PHYSIOLOGICAL ACTIONS OF THIO-
CARBAMATE HERBICIDES AND THEIR ANTIDOTES:
R. A. Gray and G. K. Joo, Site of Uptake and Action of
Thiocarbamate Herbicides and Herbicide Antidotes in

ficiency, Allergy, and Autoimmune Disease. Immunity to
Infectious Disease. Cancer Immunology. Evolution of the
Immune System.

1978, 272 pp., Clothbound: $16.00/£11.35

ISBN: 0-12-199870-3

Softcover: $8.95/£6.40 ISBN: 0-12-199872-X

For complimentary copies of the softcover edition of
Understanding Immunology, write to the Sales Depart-
ment, Academic Press, N.Y. Please indicate course, en-
rollment and present textbook.

EFFECTS OF POISONOUS PLANTS ON LIVESTOCK

Edited by RICHARD F. KEELER, KENT R. VAN KAMPEN and LYNN F. JAMES

United States and Australia, with some treatment of
plants from England, Canada, and New Zealand.
SECTION HEADINGS: Scientific Contributions: Introduc-
tory Remarks. General Topics. Simple Phytotoxins. Plant
Hepatotoxins. Plant Cardio/Pulmonary Toxins. Plant Neu-
rotoxins. Other Toxicities.

1978, 640 pp., $29.50/£19.15 ISBN: 0-12-403250-8

CHEMISTRY AND ACTION OF HERBICIDE ANTIDOTES

Edited by FERENC M. PALLOS and JOHN E. CASIDA

Corn Seedlings. R. E. Wilkinson, Physiological Responses
of Lipid Components to Thiocarbamates and Antidotes.
PART V/ANTIDOTE METABOLISM AND EFFECTS ON
HERBICIDE METABOLISM: J. B. Miaullis et al., Metabo-
lism of R-25788 (N,N-Diallyl-2.2-dichloroacetamide) in
Corn. Plants, Rats, and Soil. R. H. Shimabukuro et al.,
Glutathione Conjugation: A Mechanism of Herbicide De-
toxication and Selectivity in Plants. M.-M. Lay and J. E.
Casida, Involvement of Glutathione and Glutathione S-
Transferases in the Action of Dichloroacetamide Anti-
dotes for Thiocarbamate Herbicides. PART VI/SUMMARY:
J. E. Casida, Herbicide Antidotes: Progress and Pros-
pects.

1978, 192 pp., $11.50/£7.45 ISBN: 0-12-544050-2

CHEMISTRY AND GEOTHERMAL SYSTEMS

By A. J. ELLIS and W. A. J. MAHON
A Volume in ENERGY SCIENCE AND ENGINEERING: RESEARCH, TECHNOLOGY, AND MANAGEMENT (An International Series)

This book discusses the geological, physical, and
chemical nature of various types of geothermal fields.
The authors examine the nature of high-temperature nat-
ural water solutions—specifically chemical and isotopic
equilibria, geothermometers, mineral solubility and depo-
' sition, corrosion, and environmental effects from geo-
thermal effluents. Methods of collecting and analyzing

FROM THE PREFACE:

This volume contains the technical proceedings of the
First International Interactive Workshop on Inversion
Methods in Atmospheric Remote Sounding, held in Wil-
liamsburg, Virginia, December 15-17, 1976. Twenty-one
invited papers covered the mathematical theory of inver-
sion methods as well as the application of these meth-
ods to the remote sounding of atmospheric temperature,

This book contains the updated proceedings of the
First International Cell Culture Congress, held in Birm-
ingham, Alabama, September 21-25, 1975.

SECTION HEADINGS: Symposium |. Cell Culture for the
Study of Differentiation and Cell Cycle. Symposium |l
In Vitro Stimulators of Growth. Symposium llI. Large-
Scale Production. Symposium V. Cell Culture for the

steam and water samples from natural activity and wells
are elaborated, in addition to techniques of storing, re-
trieving, and correlating results. Many geothermal areas
of New Zealand—as well as areas in other countries—
are used to provide cogent examples.

1977, 416 pp., $27.00/£19.20 ISBN: 0-12-237450-9

INVERSION METHODS IN ATMOSPHERIC REMOTE SOUNDING

Edited by ADARSH DEEPAK

relative humidity and gaseous and aerosol constituents.
The emphasis was on the assumptions, methodology,
resolution, stability, accuracy, and future efforts needed
in the various inversion methods. Also included are in-
vited papers on the direct radiative transfer methods and
results relevant to the inversion problem.

1977, 636 pp., $28.00/£19.90 ISBN: 0-12-208450-0

CELL CULTURE AND ITS APPLICATION

Edited by RONALD T. ACTON and J. DANIEL LYNN

Study of Disease. Plenary Sessions. Workshop |. Dif-
ferentiation. Workshop Il. Nutritional Requirements for
Cell Growth. Workshop Ill. Problems of Large-Scale Cell
Culture and Quality Control. Workshop V. Cell Culture
for the Study of Disease.

1977, 768 pp., $28.50/£20.25 ISBN: 0-12-043050-9
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Simultaneous demonstration of cate-
cholamines and neuropeptides-rhesus
monkey supraoptic nucleus. A tech-
nique for the simultaneous demonstra-
tion of monoamines and neuropeptides
was used to visualize catecholamine
varicosities (blue) which appear to con-
tact the soma and dendrites of a neu-
rophysin-containing neuron (orange).
The method is applicable to numerous
neuropeptides, including GnRh, vaso-
pressin, somatostatin, and others
(about x750). See page 72. [T. H.
McNeill and J. R. Sladek, Jr., Univer-
sity of Rochester School of Medicine,
Rochester, New York]




Book Us Into Your Spring Schedule

Seventeen selected symposium volumes are now being offered at a special, reduced price.

[J Separation and Depression
Edited by John Paul Scott and Edward
C. Senay. 256 pages, 1974.

Was $19.95 Reduced to $12.00

[J The Maturing of American Science
Edited by Robert H. Kargon. 250 pages,
1974.

Was $15.95 Reduced to $6.00

[J Research in the Antarctic
Edited by Louis O. Quam. 784 pages
(oversized map included), 1971.

Was $24.95 Reduced to $13.00

[J Apollo 11 Lunar Science Conference
Papers presented at the Lunar Science
Conference, Houston, Texas. 336 pages,
1970.

Was $14.00 Reduced to $9.00

[J Biology of the Mouth
Edited by Philip Person. 320 pages,
1968.

Was $10.00 Reduced to $7.00

U Folk Song Style and Culture
Edited by Alan Lomax. 384 pages, 1968;
second printing 1971.

Was $16.75 Reduced to $10.00

[J Ground Level Climatology
Edited by Robert H. Shaw. 408 pages,
1967; second printing 1970.

Was $12.50 Reduced to $6.00

7 APRIL 1978

[7 Agriculture & the Quality of Our
Environment

Edited by Nyle C. Brady. 476 pages,

1967; second printing 1970.

Was $13.50 Reduced to $8.00

] Civil Defense
Edited by Henry Eyring. 136 pages,
1966.

Was $4.00 Reduced to $3.00

[J Environmental Variables in Oral
Disease
Edited by Seymour J. Kreshover and

F.J. McClure. 328 pages, 1965.
Was $8.75 Reduced to $6.00

[J Science in Japan
Edited by Arthur H. Livermore. 475
pages, 1965.

Was $13.00 Reduced to $8.00

[J Air Conservation

The Report of the AAAS Air Conserva-
tion Commission. 348 pages, 1965;
third printing 1970.

Was $8.00 casebound, $4.95 paper-
bound;

Reduced to $4.00 casebound, $2.00
paperbound.

[J Arid Lands in Transition
Edited by Harold E. Dregne. 538 pages,
1965; third printing 1970.

Was $15.75 Reduced to $9.00

[J Mechanisms of Hard Tissue Destruc-
tion

Edited by Reidar F. Sognnaes. 695

pages, 1963.

Was $13.00 Reduced to $8.00

L] Oceanography
Edited by Mary Sears. 654 pages, 1961;
fifth printing 1969.

Was $14.75 Reduced to $8.00

(J Symposium on Basic Research
Edited by Dael Wolfle. 281 pages, 1959.

Was $3.00 Reduced to $2.00

[J System of Units
Edited by Carl F. Kayan. 295 pages,
1959.

Was $6.75 Reduced to $5.00

ORDER FORM
Please send the following at the reduced prices:

___Separation and Depression—$12.00
___The Maturing of American Science—3$6.00
____Rescarchin the Antarctic—$13.00
____Apollo 11 Lunar Science Conference—$9.00
____Biology of the Mouth—$7.00
_____Folk Song Style and Culture—$10.00
____Ground Level Climatology—$6.00
____Agriculture & the Quality of Our Environment—
$8.00
____Civil Defense—$3.00
____Environmental Variables in Oral Discase—$6.00
o Science in Japan—$8.00
©___Air Conservation (CB)—$4.00
____Air Conservation (PB)—$2.00
____Arid Lands in Transition—$9.00
____Mechanisms of Hard Tissue Destruction—$8.00
Oceanography—$8.00
____Symposium on Basic Research—3$2.00
___Systems of Units—$5.00

TOTAL AMOUNT ENCLOSED

Check or Purchase Order must accompany all orders.
DO NOT SEND CASH.

Name

Address _

State/Zip

Mail to:

G4

(Please allow 6 to 8 weeks for delivery)

AAAS Dept. J1
1515 Massachusetts Ave., N.W.
Washington, D.C. 20005
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Villee, Walker & Barmnes:
GENERAL ZOOLOGY, 5th Ed.

Dramatic reorganization and complete up-dating in structure and function
are key points in this fifth edition. Five sections now offer both the instructor
and the student more comprehensive yet reasonable coverage of both
invertebrate and vertebrate zoology. New chapters on development and
specific animal functions have been added. Many illustrations in Parts Il
and IV are new or have been refurbished. Also available are an Instructor's
Manual and a Study Guide by W. Holt Harner that is keyed to the parent text.
By Claude A. Villee, Harvard Univ.; Warren F. Walker, Jr., Oberlin College;
and Robert D. Barnes, Gettysburg College. 933 pp. About 810 ill. About
$15.95. Just ready. Order #9039-4.

Brewer:
PRINCIPLES OF ECOLOGY

The transition from a theoretical viewpoint (Ecology as a Science, chapter 1)
to the nuts and bolts side of the subject (The Practical Ecologist, final
chapter) is painlessly and skillfully accomplished in this concise, well-
balanced text. Solid coverage of conventional plant and animal ecology is
ably wedded to discussions of current practical concerns in a lucid, easy-
to-grasp presentation, ideal for the introductory-level ecology course. A
glossary is included to facilitate understanding. By Richard Brewer, West-
ern Michigan Univ., Kalamazoo. About 305 pp., 120 ill. Softcover. In prep-
aration. Order #1988-6.

Gardner & Osburn:
ANATOMY OF THE HUMAN BODY, 3rd Ed.

Ideal for a student'’s first contact with human anatomy, this book reinforces
retention with a unique interweaving of text and illustrations. Features
include: correlation of embryology, electron microscopy and histochemistry
with gross anatomy; separate treatment of connective tissue; combination
of skeletal and articular systems; a new chapter on the structure of selected
subregions of the body featuring recent findings on the heart's conduction
system; and chapter objectives and review questions at the end of each
chapter. Numerous new illustrations enhance comprehension. An Instruc-
tor's Manual is available. By Weston D. Gardner, Medical College of Wis-
consin; and William A. Osburn, Medical Illustrator, Cannon Beach, Oregon.
About 580 pp., 825 ill. (16 pp. in color). Just ready. Order #4022-2.

Baer:
THE GENETIC PERSPECTIVE

Here your students will learn exactly
how genetics relates to everyday life.
They'll find topics that are in the fore-
front of genetic discussions today, in-
cluding: genetic counseling, cancer,
aging, plant breeding, and recombinant
DNA. By Adela S. Baer. 279 pp. lllustd.
$12.95. April 1977. Order # 1471-X.

De Witt: BIOLOGY OF THE CELL:
An Evolutionary Approach

Presuming no previous knowledge of
biology or chemistry, the author skill-
fully incorporates a review of basic
chemistry, pH, basic biochemical in-
formation, and introductory aspects of
cytology and molecular genetics. An
accompanying lab manual is available.
By William De Witt. 568 pp. 287 ill.
$13.95. Jan. 1977. Order #3045-6.

INSTRUCTORS: To receive complimentary copies, please write on your
school lefterhead to our Textbook Marketing Department, stating present
text, course title and enroliment. We would also appreciate knowing when
adoption decisions are made, and if such decisions are reached by
individual, or by committee.

W. Washington Sq.
. Phila., PA 19105

Prices subject to change.
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SCIENCE

Organization of the Climate Program

A year ago the new Administration announced three general administra-
tive policies that have affected scientific activities, especially in the environ-
mental area. These policies are (i) to reverse the trend toward centralized,
White House direction by emphasis on ‘‘cabinet government,”’ (ii) to im-
prove effectiveness by reorganizing agencies, and (iii) to reduce drastically
the number of advisory and interagency coordinating bodies. There are val-
id reasons for each of these policies and they may be justified in most areas
of government; but in the scientific area they have negative consequences.

Departments now make high-level appointments of science administra-
tors without direct involvement of the director of the Office of Science and
Technology Policy (OSTP) (the President’s science adviser). The OSTP
staff, never large, has been reduced, and the range of its activities and re-
sponsibilities has been further limited. Committees of the former Federal
Coordinating Council for Science, Engineering, and Technology have been
allowed to expire. Perhaps most important, the tendency of individuals to
think in line with narrow agency interests rather than broader national ob-
jectives, which has always been strong, has been further strengthened.

The costs of these new policies are likely to be greatest in fields in which
activities are spread over many agencies. For example, atmospheric re-
search is carried on by ten or more agencies having a. wide range of mis-
sions. Agency budgets tend to be focused on objectives within the mission
and reach of the agency, while broader national objectives often lose out in
the grinding of the budget process. Scientific leadership and manpower are
dispersed throughout the academic and industrial communities, as well as
through the various agency laboratories and centers. Under these circum-
stances, major programs in support of broad national objectives, such as the
Global Atmospheric Research Program, have been possible only through
the joint efforts of several government agencies together with the non-
governmental scientific community.

The U.S. Climate Program is an especially complex interagency program
whose organization is at a critical stage. It addresses the problem of antici-
pating and reducing the impacts of climate change on society, it has been
planned with participation by the nongovernmental community, and it is
responsive to the interests of Congress as well as the agencies. As the Cli-
mate Program is developed problems of coordination and management must
be anticipated, and as results are obtained vital national policy decisions
affecting food production, energy, and land use will be called for. Unfortu-
nately, the new Administration policies make it more difficult to develop the
necessary structures for handling these problems.

The Climate Program cannot be developed within a single agency, no
matter what plan emerges from the present reorganization study, and the
academic community and users of climate information must be active part-
ners in the Program. To ensure that there will be a clear channel to levels
where policy decisions can be reached and agency conflicts resolved, re-
sponsibility for policy guidance and oversight should be centered in the Ex-
ecutive Office of the President. Some imaginative innovation might be pro-
ductive at this point. For example, a joint government-nongovernment Cli-
mate Commission could provide the necessary expertise and breadth of
view. The Commission could be the focus for consideration of major policy
issues. It would take on many of the responsibilities of the National Academy
of Sciences Climate Research Board, but in addition it would be directly
responsible for making policy recommendations to the Executive Office.
—ROBERT G. FLEAGLE, * Department of Atmospheric Sciences, University
of Washington, Seattle 98195

*On leave in 1977-1978 at the National Oceanic and Atmospheric Administration, Rockville,
Maryland 20852. This editorial is based on a paper delivered at the meeting of the American
Meteorological Society, Savannah, Georgia, 30 January 1978.
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BIOPHYSICAL CHEMISTRY

Principles, Techniques,and Applications

Alan G. Marshall, University of British Columbia

This new book provides a working knowledge of basic physi-
cal chemistry to those whose primary interests lie in the biolog-
ical sciences, including medicine and dentistry. It stresses
techniques and applications of direct biochemical and clinical
significance, with numerous up-to-date examples such as
applications of spectroscopy to biologically interesting
molecules.

Besides covering dll the standard topics, this class-tested book
also covers several not usually found at this level: electron

microscopy, electrical noise, "relaxation” phenomena, Fourier
methods in diffraction and spectroscopy, and a variety of
“absorption” and “dispersion” phenomena. In addition, Mar-
shall has organized the book so that each of the six major
sections is constructed around one simple mathematical
model, allowing instructors all the flexibility they want in
ordering the sequence of material. Includes several hundred
illustrations—both schematic and showing actual experimental
data—and several “overview” tables.

Contents:

SECTION 1-THERMODYNAMICS IN BIOLOGY
Chapter 1-Work, Heat & Energy »

Chapter 2—Chemical Potential &

Chapter 3—Chemical Reactions & Equilibrium Constants ®
Chapter 4—Chemical Reaction Spontaneity &
Chapter 5—Electrochemical Potential &

SECTION 2—-SUCCESS AND FAILURE

Chapter 6—The Random Walk Problem =
Chapter 7—Forced March m

Chapter 8—Bad Odds: Poisson Distribution ®
SECTION 3—GROWTH AND DECAY

Chapter 9—First-order Rate Processes 8 Chapter 10—Catalysts B

Chapter 11—-Regulation of Enzyme-Catalyzed Reaction Rates ®
Chapter 12—Pharmacokinetics m

SECTION 4—WEIGHT ON A SPRING

Chapter 13—The Driven, Damped Weight on a Spring »
Chapter 14—Absorption & Dispersion 8 Chapter 15—
Scattering Phenomena 8 Chapter 16—Transient Phenomena ®
Chapter 17—Coupled Springs

SECTION 5—QUANTUM MECHANICS: When is it really
necessary?

Chapter 18—Generalized Geometry 8 Chapter 19—Putting

~ the Marbles in the Right Bags: Boltzmenn Distribution &

SECTION 6—HARD PROBLEMS INTO SIMPLE PROBLEMS:
TRANSFORMS, A PICTURE BOOK OF APPLICATIONS
Chapter 20—Weights on a Balance: Shortcuts to
Spectroscopy. Multichannel & Multiplex Methods »

Chapter 21 -Fourier Analysis of Random Motions ®

Chapter 22—Reconstruction of Objects from Images »

(0471 02718-9) 1978 approx. 580 pp. $16.95 (tent.)
To be considered for complimentary copies, write to Robert A. McConnin, Dept. 8555.
Please include course name, enrollment, and title of present text.
JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N.Y. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario. Price subject to change without notice. A 8555-11
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AAAS announces an

expanded reprint service.

All Articles, Reports, and Editorials published in
SCIENCE, beginning with the 6 January 1978
(Vol. 199) issue, will be available in reprint
form. Selected items from "News and Comment"”
and "Research News" will also be available.

Individual reprints or reprint collections are an in-
expensive yet highly effective way to present the
latest developments in science to your students.

The cost is 50¢ per title (invoiced orders not
less than $5.00). Checks should be made pay-
able to AAAS.  Bulk order discounts:  10% off
per 10-50 copies, single item; 20%/51-250
copies; 30%/251-1000; 40%/over 1000.

Please send remittance plus specific requests
(quantity/author/title) to
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1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005
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r Announcing the 3rd AAAS 3}
Colloquium on

Research &
Development

in the

Federal Budget
and in
Industry

June 20-21, 1978

The third annual AAAS report
on R&D in the federal budget for
FY 1979 and including a special sec-
tion on R&D in industry and its im-
pact on the economy will be the sub-
jectof an

AAAS
Science & Public Policy
Colloquium
Washington, D.C.
June 20 and 21, 1978

The AAAS R&D analysis proj-
ect, sponsored by the AAAS Com-
mittee on Science and Public Policy
and initiated in 1976, has resulted in
two well-received books on research
and development in the federal budg-
ets for FY 1977 and FY 1978, and
two highly successful colloquia in
June of 1976 and 1977, attended by
200-250 AAAS members, govern-
ment officials, and others.* The June
20-21, 1978 colloquium will offer a
Sforum for constructive discussion of
current issues in federal and industry
R&D with officials of the Executive
and Legislative branches and from
industry and universities. Research
& Development: AAAS Report III
by Willis H. Shapley and Don I.
Phillips will be available in book
form for the June 1978 colloquium.

Specific topics this year will be
the impact of the first complete Car-
ter budget on R&D, trends and prob-
lems of R&D in industry, and the
impact of R&D on the economy.
For information and reservations,
write to

Ms. Patricia S. Curlin
AAAS Office of Public
Sector Programs
1776 Massachusetts Ave., N.W.
Washington, D.C. 20036

*Research and Development in the Federal Budget: FY

1977 und Research and Development in the Federal
Budget: FY 1978 (55.50 each; AAAS members, $4.95)
and the 1976 und 1977 Colloquium Proceedings ($5.25
cach;, AAAS members, $34.75) may be purchased from

AAAS.

RESEARCH NEWS

(Continued from page 38)

a small resistive mantle drag force and a
ridge push that is about the same size as
the net pull from trenches. They reached
these conclusions by constructing a
mathematical model relating plate driv-
ing forces to plate stress. In much the
same way that the combination of plate
forces had been adjusted to fit observed
plate motion in other models, they ad-
justed the relative sizes of the forces un-
til the stress distribution generated by
the model most closely resembled that
observed.

Although the presence of compres-
sional stress in the plates is often cited as
evidence against the importance of slab
pull, Forsyth and Uyeda believe that
their model is generally consistent with
current stress data. This is possible, they
say, because the net pull from the
trenches is small. Although ridge push is
small and is counteracted by a number of
smaller opposing resistances in the sys-
tem, it is still able to compress the plates,
they say.

The situation may be more com-
plicated than even these multiple force
models indicate. Turcotte has suggested
several other possible sources of stress
in addition to the forces driving the
plates. He believes that these stresses
may be induced by the cooling of newly
created plates, the nonspherical shape
of the earth, or changes in the weight
of plates because of erosion and sedi-
mentation.

Additional kinds of geophysical evi-
dence bearing on the question of what
drives the plates may be accessible to
current survey techniques. Patterns of
mantle convection should depend on
how the mantle interacts with the plates
above it. Such patterns may be detect-
able as patterns of gravity, heat flow, and
crustal elevation variations over oceanic
plates. Combining the latter two types of
data, Kevin Furlong and David Chap-
man of the University of Utah have
found what they consider to be a strong
suggestion of long, longitudinal con-
vection cells in the central and eastern
Pacific. Chapman points out that, al-
though their interpretation is debatable,
he believes that it tends to argue against
the plates being driven by the mantle.

Current data are obviously not deci-
sive, but they are expected to improve in
quantity and quality. Modeling of histori-
cal plate behavior, refinement of global
geophysical surveys, and extension of
plate stress measurements will continue,
but, as Forsyth puts it, ““No one is will-
ing at this time to stake a reputation on
what drives the plates.”

—RICHARD A. KERR

BOOKS RECEIVED

(Continued from page 43)

How to Use a Pocket Calculator. A Guide for
Students and Teachers. Henry Mullish. Arco,
New York, 1977. 192 pp., illus. Cloth, $8.95;
paper, $3.95.

The Human Brain. M. C. Wittrock with
seven others. Prentice-Hall, Englewood
Cliffs, N.J., 1977. xiv, 214 pp., illus. Cloth,
$8.95; paper, $3.95.

Hydraulic Behaviour of Estuaries. D. M.
McDowell and B. A. O’Connor. Halsted
(Wiley), New York, 1977. viii, 292 pp., illus.
$27.50.

Image Formation and Cognition. Mardi Jon
Horowitz. Appleton-Century-Crofts, New
York, ed. 2, 1978. xviii, 398 pp., illus. $18.95.

In Small Things Forgotten. The Archeology
of Early American Life. James Deetz. Draw-
ings by Charles Cann. Anchor/Doubleday,
Garden City, N.Y., 1977. x, 184 pp., illus. Pa-
per, $2.50.

In the Deserts of This Earth. Uwe George.
Translated from the German edition (Ham-
burg, 1976) by Richard and Clara Winston.
Harcourt Brace Jovanovich, New York, 1977.
viii, 310 pp., illus. + plates. $14.95. A Helen
and Kurt Wolff Book.

Introduction to the Mathematics of Inversion
in Remote Sensing and Indirect Measurements.
S. Twomey. Elsevier, New York, 1977. x, 244
pp., illus. $65. Developments in Geomathe-
matics 3.

Issues in Cross-Cultural Research. Pro-
ceedings of a conference, New York City,
Oct. 1975. Leonore Loeb Adler, Ed. New
York Academy of Sciences, New York, 1977.
vi, 754 pp., illus. Paper, $42. Annals of the
New York Academy of Sciences, vol. 285.

Language and Mental Development. Pierre
Oléron. Translated from the French edition
by Raymond P. Lorion. Erlbaum, Hillsdale,
N.J., 1977 (distributor, Halsted [Wiley], New
York). x, 182 pp. $16.50.

Microbial Ecology. R. Campbell. Halsted
(Wiley), New York, 1977. vi, 148 pp., illus.
Paper, $9.75. Basic Microbiology, vol. 5.

Mountain Monarchs. Wild Sheep and Goats
of the Himalaya. George B. Schaller. Univer-
sity of Chicago Press, Chicago, 1977. xviii,
426 pp., illus. + plates. $25. Wildlife Behav-
ior and Ecology.

Panic in the Pantry. Food Facts, Fads and
Fallacies. Elizabeth M. Whelan and Fredrick
J. Stare. Atheneum, New York, 1977. xxii,
232 pp., illus. Paper, $3.95. Reprint of the
1975 edition.

Paradox. The Case for the Extraterrestrial
Origin of Man. John Philip Cohane. Crown,
New York, 1977. x, 182 pp., illus. $10.

The Perceptual World of the Child. T. G. R.
Bower. Harvard University Press, Cam-
bridge, Mass., 1977. vi, 90 pp., illus. Cloth,
$6.95; paper, $2.95. The Developing Child.

Perspectives on Social Psychology. Clyde
Hendrick, Ed. Erlbaum, Hillsdale, N.J., 1977
(distributor, Halsted [Wiley], New York). vi,
362 pp., illus. $19.95.

Rocketship. An Incredible Voyage through
Science Fiction and Science Fact. Robert Ma-
lone with J. C. Suarés. William E. Maloney,
Ed. Harper and Row, New York, 1977. 128
pp., illus. Paper, $6.95.

Scleractinia of Eastern Australia. Part I,
Families Thammasteriidae, Astrocoeniidae,
Pocilloporidae. J. E. N. Veron and Michel Pi-
chon. Australian Institute of Marine Science,
Townsville, Queensland, 1976. vi, 86 pp., il-
lus. + plates. Paper, A$4.70. Australian In-
stitute of Marine Science Monograph Series,
vol. 1.



