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Have you ever had an idea that could 
change the world, only to have someone 
else beat you to it? After months of 
painstalzing research, there's nothmg 
more frustrating than reinventing the 
wheel. Again. 

DIALOG% the online informa- 
tion system that can give you a flying 
head start on your competition. Dialog 

goes right to the source, with 10 to 15 already exist, you'd just have to invent it. 
years of data on every subject, from To find out about Dialog noy call 
aerospace to zoology. Even if you're 800-3-DIALOG. Or write: Dialog, Dept. 21, 
in a speciahzed area of research, you 3460 Wview Ave., Palo Alto, CA 94304. 
never lmow when you'll need some- 
thmg from another field. With Dialog, 
it's all available instantly #DIW Find out about it. 
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Massachusetts 
Institute of 
Technology 

Biotechnology Process 
Engineering Center 
and the Center For 
Advanced Engineering 
Study Announce 
The Advanced 
Study Program 
in Biotechnology 

September Through December, 1986 

For Engineers Who Need To Master The 
Fundamentals of Biotechnology Now! 

The Advanced Study Program in 
Biotechnology emphasizes the fun- 
damental principles and the applications 
of molecular biology, biochemical 
engineering, separations technology, 
systems engineering, and process 
design and control. The program is con- 
ducted during one academic term and 
offers formal graduate and under- 
graduate courses, opportunities for part- 
time participation in laboratory research, 
and weekly seminars related to 
biotechnology. 

Research at the Biotechnology Process 
Engineering Center is interdisciplinary 
in nature, focusing on specific chal- 
lenges in genetics and molecular 
biology, bioreactor design and opera- 
tions, downstream processing, and 
biochemical process systems en- 
gineering. 

The faculty associated with the program 
will thoroughly review each application 
and recommend courses and appro- 
priate research projects based on the 
background and interests of the 
applicant. 

For more information, and an applica- 
tion form, please fill out the coupon 
below and send it to: 
Dr. Paul E. Brown, Director 
Advanced Study Programs 
Center for Advanced Engineering Study 
Room 9-435 
Massachusetts Institute of Technology 
Cambridge, MA 02139 

Name 

Title 

Address 

City 

State Zip 

Telephone Number 

\ AUTO=- 
MEASUREMENT 
ON YOUR IBM PC 

New digitizing tablet with 
Sigma-ScanTM measurement 

software. $1195 
Cat #3011 - 12" x 12" system 

Resolution of .025 mm, accuracy of 
at least .25 mm. Comes with state- 
of-the-art software for area, linear, 
perimeter, length of curvy line, and 
angular measurements. X, Y point or 
stream digitizing. Descriptive statis- 
tics. Transfer data to other programs 
in standard ASCII or DIF format. 

This and other new Microcomputer 
Tools for the Scientist. Call or write 
today for FREE catalog. 

JANDEL SCIENTIFIC 
2656 Bridgeway, Sausalito, CA 94965 

800-874-1888 
(In Calif. call 415-331-3022) 

Announcing the 11 th Annual 

AAAS Colloquium 
on R&D Policy 

R&D and the 
Budget Crisis 

26 & 27 March 1986 
The Capital Hilton 
Washington, DC 

For information, see the 24 
January and 7, 2 1 ,  and 28 
February issues of Science 
or write or call: 
AAAS/COSEPP 
1333 H St., NW 
Washington, DC 20005 
phone (202) 326-6600. 

American Association for the 
Advancement of Science 

Science Education in 
Global Perspective 

Lessons from F i e  
Countries 

Edited by Margrete S. Klein 
and F. James Rutherford 

This new AAAS book takes a 
global perspective to discover 
what might be learned from 
other countries to improve the 
quality of U.S. science and 
mathematics education. It pro- 
vides a detailed examination of 
innovative science education 
systems in the Soviet Union, 
the People's Republic of 
China, the two Germanies, 
and Japan, Major areas of con- 
cern for U.S. educators are 
highlighted: teaching an array 
of disciplines over a period of 
years, developing a broad 
understanding of technology 
and its application in industry, 
and understanding the key 
role played by education in a 
nation's technological develop- 
ment. 
This comparative study will 
assist U.S. educators, lawmak- 
ers, and the public in develop- 
ing an understanding of this 
international perspective. 

Published by Westview Press 
for AAAS. $22.00; softcover, 
220pp. 

Order from Westview Press, 5500 
Central Avenue, Boulder, CO 80301. 
Please add $2.00 postage and hand- 
ling for one copy, $1.00 for each 
additional copy. 



Weather satellite data 
weathering well 

D ata on global weather, ocean 
conditions, and patterns of pre- 
cipitation and temperature 

have been collected by the National 
Oceanic and Atmospheric Administra- 
tion weather satellites with increasing 
sophistication for more than 25 years 
(pa es 455 and 463). Smith et al. de- 
scri%e technological improvements in 
the on-board uipment used for iden- 
tifying and nac "1, ' g normal and severe 
weather conditions and advances made 
in designing models to which the data 
collected can be applied for weather 
hrecasting. Yates et d. detail how 
weather satellite data have been used in 
studies of oceans and rivers, patterns of 
ve etation, and land forms and their 
e d ects on water and ice flows. As the 
satellites are outfitted with increasing1 
refined data-gathering equipment, WI 2 
both imaging and remote-sounding ca- 
pabilities, and as data points are ath- 
ered at more frequent intervals, &th 
the accuracy of observations and the 
correctness of predictions are expected 
to improve. 

Theory of batholith 
emplacement 

A new theory explains how large 
( 100 square kilometers or more 
in area) bodies of igneous rock 

called batholiths get itioned in the 
earth's crust, how the 6 wl-shaped sur- 
face depressions known as calderas, 
which result from volcanic activity, 
form, and why batholiths and calderas 
are found close to  extensive volcanic ash 
flows (page 483). Whitne and Stormer 
envision the formation of r, athotiths as a 
process in which magma at depths of 10 
to 20 kilometers rises because of a pres- 
sure differential between the up r part 5: of the body of magma and e sur- 
rounding rocks. Lower crustal rocks, 

reheated and plastic, push inward and 
Eelp force the magma u . crab are 
pro agated and enlarge8in overlying 
roc&, and rising m a p  eventuaIIy 
reaches the surface, where the mixture 

of materials erupts as large amounts of 
volcanic ash. Previously fractured ki- 
lometer-sized roof rocks are pulled into 
the magma chamber and react with the 

mar . Eventually the roof caves in, 
an a caldera forms at the surface. The 
volcanic eru tion may continue, and 
the magma dP sperses, cools, and crystal- 
lizcs, and a large batholith forms that 

volcanic constituents. This model ex- 
plains a r l o g i c  puzzle-what hap- 
pened to e materials that the batholith 
supplanted-and accounts for some ob- 
servations that have been made during 
drilling and seismic exploration. It has 
implications for the selection of sites 
where eothermal resources can bc de- 
velopef, for gauging how long such 
resources will remain active, and for 
redicting volcanic activity, since very 

e g e  ash flows could erupt directly 
from a deep magma source without 
prior pooling of magma closer to the 
surface and, thus, with little warning. 

Organ damage from 
alcohol abuse 

H ow does alcohol abuse lead to 
organ failure (page 497)? It is 
known that in the liver (the 

O r Y  that is 3' ically damaged in ako- 
ho 'cs), ingeste alcohol is metabolized 
to a toxic substance, acetaldehyde, by an 
oxidative process. However, alcoholism 
also frequently damages a number of 
other organs in which oxidative metab- 
olism does not occur. Laposata and 
Lange found a nonoxidative pathway 
that is active in these organs (pancreas, 
heart, and brain) as well as in the liver; 
through the nonoxidative mechanism 
ethanol is converted to fatty acid ethyl 
esters. The de ree to which any or an 
was associate d with disease from a.f co- 
holism was related to the level of activi- 
ty of the nonoxidative metabolic path- 
way in that organ. Fatty acid ethyl esters 
were also stored in large amounts in the 
fat tissue of chronic alcoholics. The 
mechanisms by which fatty acid ethyl 
esters injure cells are not known but 

may include damaging effects on the 
mitochondria-the energy generators- 
in cells of affected organs. 

Lake algae graze on 
bacteria 

F reshwater algac (cover) growing 
in low-light conditions that are 
not conducive to luxuriant pho- 

tosynthcsis may obtain 50 percent of 
their energy needs by grazing on bacte- 
ria (pa e 493). This important energy 
source f ad not k e n  described revious- 
ly. Bird and KalfFfound that $e inges- 
tion rate-up to three bacteria per alga 
every 5 minutes or consumption by 
algae of almost 30 percent of their 
weight in bacteria per day-was of a 
magnitude similar to that measurcd for 
marine or anisms that completely lack 
photosyn 8 etic p i r .  The dga Din- 
obyon proved to a major consumer 
of bacteria in one lake studied and, in 
another, de leted the bacterial popula- 
tion more trl an did the traditional graz- 
ers (rotifers, crustaceans, and ciliates) 
combined. 

Diet alters size of insect 
head and jaw 

A n insect's diet is reflected in its 
head six:  grass-feeding cate il- 
Ian (P~eudaletia uni nan) %at 

feed on soft artificial diets 8" cvelop small 
heads; those that feed on hard grasses 
develop relatively lar e heads (pagc 
495). Bernays found t fi at head sizes of 
the caterpillars reared on grasses wcrc 
twice as large as the heads of those 
reared on soft food. The grass eaters 
also had enlarged mandibles, mandible 
muscles, and cuticular areas to which 
the muscles are attached. Since grasses 
are hard and fibrous, insects must cut, 
chop, and grind them in order to extract 
numents, and this increased muscular 
effort is translated directly into in- 
creased muscle development and a larg- 
er head. Comparison of food preference 
and head size of 76 caterpillar and 82 

assho per species in thc wild con- 
L e d  $e relation of head size to diet. 
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Announcing a new book from Science 

Biotechnology & 
Biological Frontiers 

This volume consists of 36 outstanding papers from Science by 
136 scientists representing industrial, university, and gov- 
ernmental laboratories worldwide. Covering the most important 
topics at the forefront of biological research and development, 
this book contains both fundamental research techniques and 
practical applications. Of interest to researchers and students in 
all fields of biology, agriculture, and the health sciences, the 
volume is fully indexed and available in both hard and soft 
copies. 

Topics covered 

Monoclonal antibodies - Modulation synapses Genetic engineering 
Plant genetic materials - Growth stimulation Cellular oncogenes 

In situ hybridization - Gene transcription Protein engineering 
Enzyme catalysts - Recombinant DNA - Viral mutations Bioreactors 

Directed mutagenesis - Feedstock chemicals Microbial products 
Sequence duplication - Protein sequencing Antibody diversity 

Genetic transfer - RNA polymerase - Viral enhancers Interferon 
Single-cell proteins - Insecticides - Forest yields Gene fusion 

Surface molecules - Cell mutations - Plant breeding Biosynthesis 
Histocompatibility - Translocation - Protein sites Immunotoxins 

Edited by Philip H. Abelson, Editor, Science 
Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-308-3 

Paperbound $14.95, AAAS member price $11.95 ISBN 0-87 168-226-4 
550 pages, illustrated with tables and figures 

Order from AAAS Marketing Department, 1333 H Street, NW, 
Department 2, Washington, DC 20005. 

Please add $1.50 postage and handllng per order. Allow 4-6 weeks for del~very. - 4 
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T he resignation of George Keyworth I1 has energized one of Washington's favorite 
parlor games: guessing who will be the next science adviser to the President. Like 
psychoanalyzing Russian foreign policy from the lineup of faces on the balcony 

during the May Day Parade, the only prerequisites for entering the game are a list of likely 
and unlikely candidates, the ability to drop insiders' names with measured regularity, and a 
conspiratorial whisper. Beyond this persiflage, however, lies a serious decision that will 
affect the health of science in this country for many years to come. 

This appointment comes at the point of entry into the Gramm-Rudman era, a 
deceptively inviting territory containing a potentially lethal budgetary minefield. The danger 
of the Gramm-Rudman amendment is not that it requires a balanced budget; many states, 
including California, have operated with mandatory balanced budgets for years without 
difficulty. The danger is the coupling of two cchold-their-feet-to-the-fire" provisions of the 
bill. The first involves an automatic-triggering action, If the projected budget deficit exceeds 
the targets voted into law, an automatic reduction process is set into motion. Such cuts are 
frequently executed across the board, with little or no evaluation of their quality. The second 
provision is that certain programs are designated as "privileged sanctuaries" for which 
funding cannot be reduced beyond specified sums. These privileged programs are the 
biggest, probably the most wastell, but also the most politically sensitivedefense and 
entitlements. Reductions then must be achieved at the expense of the discretionary part of 
the budget, which contains most of the allocations for basic research. 

The optimist might say that to prevent arbitrary and inappropriate across-the-board 
cuts, Congress and the President will compromise to approach the budgetary process 
rationally. The pessimist might say that the automatic provisions will allow individuals in 
Congress and the Executive to posture for their beloved favorites, with the knowledge that 
the automatic sequestration decisions will be invoked when there is a failure to compromise. 
At this stage no one knows precisely which programs will be cut, but reductions as high as 7 
to 14 percent are predicted. Unless science's indisputable priorities are established and 
adhered to, research could be dealt some devastating blows. 

In view of this background the selection of a science adviser becomes vital. Rumor mills 
suggest that a strong figure with an independent reputation is not wanted because he or she 
might be primarily loyal to his or her constituency instead of to the Administration. In the 
past, the country had to operate without a presidential science adviser on the basis of just 
such logic. However, the urgency of the current decisions does not allow such timidity. And 
it does not seem necessary, given a highly popular President who will not be running for 
reelection. An alternative system, in which the head of the National Science Foundation was 
designated the science adviser, was tried in the past and was rumored to be one of the plans 
under consideration. The present head of NSF, Eric Bloch, is an intelligent and vigorous 
leader who would make an excellent science adviser, but a dual role is not good either for 
NSF or for the country. 

An ideal presidental science adviser would be an individual with leadership qualities and 
contacts with many scientific and scholarly societies in many disciplines. The Administration 
has a right to demand someone who is publicly loyal, but the scientific community has a 
right to expect someone who has the courage to fight for science and the long-range good of 
the country in the face of the inevitably enormous pressures for short-range budgetary fixes. 

England's current financial difficulties may have resulted, in part, from the subsidies 
from her empire having concealed inefficiencies in her home industry. The United States was 
similarly subsidized, by a land with ample raw materials. In the future, however, we will 
have to live by our wits. If basic research was important in the past, it becomes even more 
crucial to the future. The Administration needs, and science needs, a strong spokesperson 
who can build bridges between scientific communities and the decision-making apparatus of 
the government.-DANIEL E. KOSHLAND, JR. 

Advertising correspondence should be sent to Tenth Floor, 
1515 Broadway, NY 10036. Telephone 212-730-1050. 
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