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logical Su. rvey, Men 

==- SC~ENCE - - -. - COVER The combined red and blue beams fiom the two-color laser 
geodimeter travel across the south moat of the Long Valley caldera (California) 
during measurements of geodetic baselines established to monitor crustal 
deformation. The city of Mammoth Lakes Lies in the foreground with the Ritter 
Range of the Sierra Nevada forming the skyline. See page 213. [Peter Bozek, 
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Color vision 

W HETHER one sees color nor- 
mally or is color blind de- 
pends on genes for three 

light-absorbing molecules (red-sensi- 
tive, green-sensitive, and blue-sensitive 
"opsins") that are components of pig- 
ments of retinal cones (pages 193 and 
203). The pigments absorb photons of 
light of defined wavelengths, and, by a 
series of conformation changes and en- 
zymatic activities, induce neural signals 
that produce color vision. Nathans e t  d. 
sequenced the genes for the three op- 
sins, analyzed molecular details of gene 
structures in normal and color-blind 
individuals, and deduced from the 
structural data the genetic basis for col- 
or vision or blindness (a problem for 
8% of Caucasian males). Botstein (page 
142) examines these accomplishments 
that have confirmed long-standing the- 
ories (the first formulated almost 200 
years ago) about how color is seen, 
discusses the amalgam of logic, molecu- 
lar genetics and biology used in the 
experimental approach, and suggests 
how future adaptations in the evolving 
visual system may be explained from 
these molecular and genetic data. 

The rise of Long Valley 
caldera 

D ATA collected with a two-color 
Geodimeter indicate that pre- 
volcanic activities diminished in 

California's Long Valley caldera region 
(cover) between 1983 and 1984 (page 
213). Increasing seismic and volcanic 
signs began in 1978, and thereafter 
swarms of earthquakes (major ones in 
May 1980 and in January 1983) were 
recorded. The underlying volcano, 
which erupted violently 700,000 years 
ago, leaving the caldera, appeared to be 
heading toward another eruption. Re- 
peat measurements of distances be- 
tween two ranging stations and 11 re- 
flecting stations showed that deforma- 
tion in the caldera was occurring but 
had slowed. Linker e t  d. incorporate 
the data into existing models to explain 
how two factors-injection of magma 
into two chambers below the caldera 

surface and slip along the southern 
fault--could account for the rising cal- 
dera floor. 

Underwater tunneling 

E VEN molecules in aqueous envi- 
ronments can be resolved at the 
atomic level with the tunneling 

microscope (see This Week in Science, 
4 April); thus, someday it might be 
possible to analyze, at high resolution, 
biological processes as they are taking 
place in cells (page 21 1). Sonnenfeld 
and Hansma describe tunneling images 
obtained for two samples-graphite in 
water and gold in a salt solution. No 
image distortions were caused by the 
aqueous environments: the atomic 
structure of graphite resembled its 
structure in air and in a vacuum. The 
analysis of gold showed that images can 
be acquired for samples in salt solutions 
at salt concentrations conducive to 
maintaining the integrity of biological 
materials. In the future, images of 
DNA, proteins, and membranes in their 
biologically active states may be ob- 
tained (once problems inherent in the 
study of insulating materials are over- 
come), and such samples may even be 
observed in the act of replicating 
(DNA), catalyzing (enzymes), and 
transporting (membranes). The tech- 
nology can already be ap lied to electro- f chemistry for analyzing e ectrode surfaces 
before and after electrode reactions. 

Geometric patterns in 
nature 

R EGULAR stone-bordered geo- 
metric patterns can form at the 
surface of water-saturated soils 

in areas where freeze-and-thaw cycles 
occur (page 216). Gleason e t  d. found 
that the geometry of "sorted patterned 
ground" formations in the Rocky 
Mountains, at the Arctic Circle, and 
elsewhere could be described mathe- 
matically with a model based on how 
convective currents are generated. Wa- 
ter is more dense at 4°C than at 0°C; 
thus an unstable density stratification 
develops in soils subjected to freezing 

and thawing, and flow within a unit 
volume (called a cell) generally occurs 
downward during a melt. The flow 
pattern, which reflects cell boundaries, 
is impressed on the underlying ice: po- 
lygonal flow patterns occur along flat 
surfaces and underwater, whereas 
striped patterns commonly form on 
sloped surfaces. Subsequent frost action 
thrusts stones that had been accumulat- 
ing in the ice troughs upward; these 
gradually form a stone border at the 
surface like the pattern originally im- 
pressed in the ice. Because stones con- 
duct heat better than soil, thawing be- 
gins at the boundaries and the surface 
pattern becomes increasingly prominent. 

Antimidiotype vaccine for 
hepatitis 

I MMUNE regulation consists of a 
web of interactions: when exposed 
to a virus, an animal produces spe- 

cific antibodies; later, a second set of 
antibodies is produced that is specific 
for the first set; additional sets are made 
that hrther regulate the immune re- 
sponse by binding to the first, second, 
or other sets of antibodies (page 220). 
The anti-idiotypic antibodies (set two) 
recognize the idiotype or binding site 
on the first set of antibodies through 
which specific interactions with the 
antigen took place. Because structures 
on some anti-idiotypic antibodies close- 
ly resemble structures on the virus that 
started the immune cascade, anti-idio- 
typic antibodies are being evaluated for 
use in vaccines in situations where the 
host is unresponsive to conventional 
vaccines or where the original antigen 
cannot be isolated or even identified or 
is in a form that causes adverse host 
reactions. Kennedy e t  4. used anti- 
idiotypic antibodies prepared in rabbits 
against hepatitis-specific antibodies to 
immunize two chimpanzees. Protection 
was provided against hepatitis: no clini- 
cal or histologic signs of disease devel- 
oped. Control chimps developed si ns 
and symptoms of hepatitis. The feasi f il- 
ity of vaccinating primates with anti- 
idiotypic antibodies with "internal im- 
ages" of viral antigens has thus been 
established. 
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Trends in the Use of Oil 

A drop in the price of oil was predictable, and many companies last year adjusted their 
policies accordingly. However, the full extent of the decrease was not widely 
foreseen. A situation in which crude oil brings less than $1 5 a barrel could lead to 

important sequelae provided that the dip endures for a few years. Already, significant effects 
have been noted in the oil-producing regions of the United States. 

The first huge jump in the price of oil in 1973-1974 (a quadrupling) had little 
immediate effect on decreasing consumption. In part because of price controls during the 
following 4 years, imports into the United States increased substantially. But the further 
tripling of the price in 1978-1979 expedited a worldwide response. Energy was conserved. 
More efficient equipment and processes were employed. Other energy sources were 
substituted for oil. Ex~loration for oil in hostile environments where costs were hiah was " 
encouraged and was profitable in view of the artificially high price umbrella provided by 
OPEC. 

From 1978-1984, total world oil consumption dropped 4.3 million barrels per day 
(mbd). Oil production by non-OPEC countries increased 6.7 mbd. Production by OPEC 
countries dropped 11.9 mbd. Non-oil energy use increased the equivalent of 16  mbd. In 
1984, OPEC held only 31.5% of the world oil market, down from a peak of 47.8%. The 
OPEC share of the world energy market was 12.5%, down from 22.4%. 

In the short term, demand for oil is inelastic, and there is little that OPEC can do to 
quickly increase its share of the oil market. Prices of competing natural gas and coal are 
alreadi trending lower. Use of oil products in transportation will respondonly slightly to 
the lower cost. People who have installed insulation will not rip it out. Some of the demand 
for oil has been irreversibly lost. For example, France was at one time highly dependent on 
oil for generation of its electricity. Now more than 60% of its power is sipplied by nuclear 
energy. The goal is 80%, with most of the remainder to be hydropower. Worldwide in 
1985, 45 nuclear power plants began commercial operation. There are now 361 nuclear 
power plants operating in 26 countries. During 1985, operating nuclear capacity rose 
20.7% to 249 gigawatt electric. This total is the oil equivalent of about 6 mbd. 

If the world price of oil remains in the range of $1 5 or less a barrel, OPEC is very likely 
to gradually increase its market share. This is particularly true in the United States. 
~ e 6 ~ h y s i c a l  exploration for oil has been curtailed, stripper wells are being closed off, and the 
use of oil in the generation of electricity has begun to increase. 

During the last few months, practically all the major U.S. oil companies have 
announced-cuts of as much as 50% i n  their exploration and development budgets. Drilling 
had already dropped greatly in expectation of a weakness in the price of oil, and a further 
decrease in drilling is now occurring. At present, the number of rigs active is only about a 
fourth the number in 1981. ~ o r r e s ~ o n d i n ~ l ~ ,  many earth scientists have been fired. 
University enrollments in geology and geophysics are down sharply in the oil-producing 
states. In the contiguous 48 states, most of the easily available oil has been produced. In 
1984. 453.000 str i~per wells that produced 10 bd or less accounted for 15% of U.S. 
prod;ction'. About Ailf of that oil cdst $10 or more a barrel to produce. Depending on the 
level of oil prices during the next year, many wells will be abandoned and plugged. 

In 1979, when the price of oil tripled, electric utilities burning it made great efforts to 
use cheaper sources of electricity. As a result, a large fraction of the oil-fired plants were 
idled, and the use of oil for electricity dropped from 1.74 mbd in 1978 to 0.46 mbd in 1984. 
But that trend is beina reversed. Alreadv there have been announcements of increased use of " 
oil. This will not amount to much in the short term, but over a decade could become a 
substantial factor in the renaissance of OPEC. Growth in demand for electricity is likely to 
outstrip new construction of non-oil plants. Approximately 80 gigawatt electric of oil-fired 
plants are now idle. If these were employed, they would consume about 2 mbd. 

The course of events during the next decade will depend largely on the price level for oil 
during the next year or two. If prices hover around $10 per barrel, production in the United 
States will drop substantially and imports will climb. At $20 per barrel, adverse effects would 
be minimal.-PHILIP H. ABELSON 
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not be using now. And we want to make Bank of more than 300,000 organic chem- 
it worth your while. icals beyond our catalog, chemicals 

Buy three different KOMK Chemicals developed by Kodak research. Above all, 
--or as many more as you wish--and we'll provide prompt tummund on your 
we'll take 20% off the total plice. You can orders. 
choose h m  of the more than 6,100 
items in the & ~ t a ~ o g .  
No reshictions. 

You save significantly 
You find out first-hand about the quality 

and purity for which DIMK Chemicals 
are known. Go ahead and compare us 
with anyone else. L 

You also check our customer service. 
Most orders are shipped within 24 hours, IABORATORY AND 
as you'll see for yourself. Yw can also RES~PROWCISDMSION 
check our technical d c e .  Just ask, if E A S T M W ~ C O M P A N Y  
you have questions. We'll answer. ROCHFSIm, NY 1450 

FREE COuEcroKs cu, 100 
The cup and 2046 discount P Call now. Call no later than 

are to remind you that May 30,1986, to qualify. 
Kodakwill go more than an C a U l . 8 d o ~ t o  
extra step b earn more of or ask for our catalog. 
your laboratMy chemicals In New York State, 
business. 1-716-4584014. 

You'll find the cup an en& c . l l 1 ~ ~ 1 2 h r k e c b n l -  
taining conversation piece. Just cd A, including your choice 
watch the reaction when you fill it from avrviety d Kodak publitions. 
with hot coffee or tea. And it's the In New York State, 1-716-458-3702. 
first in a collector wries, so act If you just want our catalog for now, 
now to get yours. circle our reader service number 
The tree cup and 20% discount Eastman Kodak Company, 

are yours when you buy three Lzrboratory and Research RPducts 
dihkrent bDWC chemicals, or Division, Depk 4124,343 State St,, 
more, in the same ordec Rochesterl NY 14650. 

I 



Want a good guide to 
lab-scale chromatography 
and large-scale chromatography 
and HPLC 
and 
and 
and 
and 
and 
and 
and 
and 

. electrophoresis 

. electrofocusing 

. spectrophotometry 

. amino acid analysis 

. radioimmunoassay 

. f luoroimmunoassay 

. liquid scintillation 

. bioluminescence 
and ultramicrotomy 
and microtomy 
and microcalorimetry 
and quality chemicals for 
all the above? 

Send for the LKB Guidebook and 
Quality Chemicals Catalogue. 

LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Te108-980040, telex 10492 
Antwerp (03) 21893 35 . Athens-Middle East + 30 (1)894 73 96. Copenhagen (01) 29 50 44 . Hong Kong (5) 55 55 55. London (01) 657 8822 

Lucerne (041)57 44 57 . Madras (044)45 28 74 . Moscow (095) 255-6984, Munich (089) 85 830 . Paris (01) 6446 36 36 Rome (06) 39 90 33 . Stockholm (08) 9800 40 
Tokyo (03)293-5141. l b r k u  (021) 678111 . Vienna + 43(222) 92 1607 . Washington (301)963 3200 . Zoetermeer (079) 3192 01 

Over 60 qualified representatives throughout the  world. 

Circle No. 133 on Readers' Service Card 366 



I See us at FASEB Booth #s - D37 & 39 

disposable incubation trays 
For use in "western" 

blot assays (e.g. HTLV-Ill 
testing) 

Non-protein binding 
surface 

300 pI minimum sam- 
ple volume 

Standard microtitra- 
tion format 

Accommodates 
3 5  mm width strips 

The Accutran dispos- 
able tray is an invaluable 
tool for protein immuno- 
transfer testing and 
other assays based on 
the "western" blot tech- 
nique. Its unique design 
makes it ideal for testing individual strips of nitrocellu- 
lose, and eliminates the risk of cross-contamination. 
Incubation, washing and developing can be performed 
without removina the test s t r i ~  from the channel. re- 
ducing the expogure of lab peisonnel to samplesand 
reagents. The Accutran Aspirator-8 accessory can 
be used to remove serum, wash solutions and other 
reagents from the tray without interfering with the 
test strips. Call or send for more information. 

Schleicher & Schuell 
Keene, New Hampshire 03431 

Circle No. 198 on Readers' Sewice Card 
(800) 245-4024 (603) 352-3810 
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The Case of the 

L L J  CILt: C V C  VJ flv, LC IJLh. AS 
nzidnigkt strikes, Professor Gregg 
G. Burnett i s  Doring over a Pile of 
babers. "~axei ,  taxis, taxes: he - 
k i a n s ,  ('why do I have to pay all 
this money in taxes? How does 
everyone else manage? And still 
put a little 
ment?" Grt 
nzystcry to 

extra as  
?gg sigh: 
nz emJ' 

zde for n 
?. "tk all 

et ire- 
a 

Taking 
1 t r  I 

n. Wthoz 
nalty tax 

out of ta 
neean r De a mystery. There zs a 
simple solution. Supplemental 
Retirement Annuities from TIAA- 
CREF. Or, very simply, SRAs. The 
flexible tax-deferred annuity plan 
that can reduce your federal taxes 
and increase your personal r~+;-- 
ment savings without shrinki 
your take-home pay. 

Under current law, cont~.,,- 
tions to SRAs are conveniently made 
through your institution's payroll 
system before that money shows up 
as taxable income. So you don't pay 
taxes on it. Or on the interest and 
dividends it earns. You only pay ordi- 
nary income taxes when you receive 
your income benefits or withdraw 
cash from your SRAs. 

Best of all, you don't have to wait 
until retirement to take your money 
out. So if you want to use part of 
your money before you retire 
build or buy your retirement 
or send your children to college, yuu 
ca 
Pe 

u t  paying any fede 

-to 
house 
. - - - -- 

ral 

1 can alsc 
I 

1 begin re 
.-, . your Income Denents at any age- 

again, without a federal 1 
And you can choose fror 
of lifetime income options lur you 
and your spouse. 

This flexibility plus 1: 
competitive annual interesl I ~ L C  

and CREF's broadly diversified 
common stock portfolio make 
SRAs more attractive than many 
other tax-deferred accounts. Am 
with assets over $40 billion and n 
than 65 years of experience in rebY 
ment plan investing for people in 
education, TIAA-CREF helps 
nrnvirte financial security in thest 

ain times 
if you fec 

. ._ , -rplexed prulessur, u l v c s i r  

gate the advantages of Supple- 
mental Retirement Annuities. 
Simply mail the coupon to TIAA- 
CREF (Teachers Insurance and 
Annuity Association- College 
Retirement Equities Fund). Or 
call to1 
ask to 
Couns' 

I-free 80( 
speak to 
elor. 

penalty ti 
n a numb 
- L 

:ed like 
, :--..-.-+: 

30 and 
dual 

simple. 
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tire- I 

Reliabl; 
C C ~ S S I  ule. 1 ax-deferreu 
nnuities. From TIAA-CREE 
'I'IAA-CREF products and services are 

dailable only tostaff membersof toll-oq 
universities, independent schools a 
other related educational organizat 

1 
730 Third Avenue I 
New York, NY 10017 1 
Offices in Atlanta, Boston, I 
Chicago, Dallas, Sun Francisco 
and Alnshtngton, D.  C .  area 1 

I -x! I8 like to reduce my taxes 1 
I 

and increase my retirement sav- I ings. Please send me our ii brochure on solving t is ar I 
other myster~es of my final 
future. 
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Breokng 6Bodies and Minds 
Torture, Psychiatric Abuse, and the Health Professions 

A documentation of systematic use and effects of physical and 
mental torture throughout the world 

- C -- - = _ .  _ -- This eye-opening book brings together 
for the first time writings on the role of 
medical personnel in cases of torture 
and psychiatric abuse. Through anal- 
yses and case histories, psychiatrists 
and other health care professionals, 
political scientists, ethicists, and other 
writers discuss the systematic use and 
effects of physical and mental torture 
in the Soviet Union, Latin America, 
and other parts of the world. 

Edited by Eric Stover The book also details the complicity of 
and Elena 0. Nightingale an alarming number of medical per- 

With a Foreword by sonnel in torture and psychiatric 
David A. Hamburg abuse and examines the ways in which 

governments use a medical rationale -*--. 
C I b , W l l r d I I I O  llslc to seek legitimacy for human destruc- 
- S ~ I . ~  tion. Finally, it describes efforts by 

medical and other associations both to 
combat offensive practices and treat 
victims. 

he Breaking o f  Bodies and 
Minds is important reading for 
anyone concerned with the T 

preservation of basic human rights. 

1985 352 pages 

Paperbound $11.95; AAAS members $9.50 
Hardcover $21.95; AAAS members $17.50 

Order from AAAS Marketing, Dept. ES, 1333 H 
Street, NW, 8th Floor, Washington, DC 20005. 

Please add $1.50 postage and handling per 
order. Allow 6-8 weeks for delivery. To charge 
your order to WSAO~ Mastercard, please call the 
sales Department at (202) 326-6405. 

Published by 
W.H. Freeman and Company 

Con tents 
Part I Torture 

Torture and the Ethics of Medicine 
Albert R. Jonsen and Leonard Sagan 

Victims of Torture: 
Two Testimonies 

Compiled by Cornelius A. Kolff 
and Roscius N. Doan 

Physical and Psychiatric Effects 
of Torture: Two Medical Studies 

Federico Allodi, Glenn R. Randall, 
and others 

Torture on Trial: The Case of 
Joelito Filartiga and 
the Clinic of Hope 

Richard Pierre Claude 
Medical Action Against Torture 

Eric Stover and 
Michael Nelson 

Part I1 Psychiatric Abuse 

Psychiatrists and Dissenters 
in the Soviet Union 

Sidney ~ l ~ ~ h  and peter Reddaway 
A Question of Conscience 
The Cases of Alexei Nikitin 

and Anatolyi Koryagin 
Kevin Close 

Unwilling Patients 
Anatolyi Koryagin 

The Case of General Grigorenko: 
A Second Opinion 

Walter Reich 

The World of Soviet Psychiatry 
Walter Reich 

A Response to Psychiatric Abuse 
Paul Chodoff and Ellen Mercer 

Toward the Prevention of Torture 
and Psychiatric Abuse 

Elena 0. Nightingale and 
Eric Stover 





a -1nd 
rif uge! 
workhorse 

~ V A L L 8  RC-5B has been carried forward 
in designing the 5C. You'll find the same effi- 
cient direct-drive motor system and reliable 

The microcomputer makes entering a run refrigeration, warranted for five years. No 
simpler than ever. Both bbset*' and "run" vacuum is required to achieve rdor speeds 

conditions are sim- Wile. The or maintain operating temperatures. 

RCFMode htantly displays g - k e  for Find out more about the most versatile super- 
speeds you select. Duplication of critical runs speed a lab can own. Cd (800) 345-8600 
is convenient, thanks to a built-in o2dt Ext. 500 and ask for 12-page product 
integrator that calculates the total centrifugal brochure. Or, write Du Ront Company, BRML 

#1622lO, Wilmington, DE 19898. 
In Canada call (416) 745-9870 

See us at FASEB, Booth #s C20-C34 & C21-C35 

W've qot a cenMfuge that's just your speed - U . I C I ~ -  



The HPLC system that's easy to use. 
Like you perhaps, Sam looks 

for the most straightforward way 
to get results from his lab. He's 
finally found an HPLC system that 
anyone on his staff can use - 
without training. The HP 1090 
Series L. 

Everything is controlled from 
a single keyboard. And each of his 
systems is set up to run a variety 
of methods on 100 samples per 
shift¶ completely unattended. With 
full documentation of the results. 

What's more, Sam's HP sys- 
tem provides a level of chromato- 

graphic performance you wouldn't 
expect from a system this easy 
to use. Or this economical. 

Sam's particularly pleased 
with the performance of the new 
built-in diode-array detector, 
which gives him both the sensitiv- 
ity and peak purity information 
he needs for his applications. 

For data handling¶ he selected 
the new HP 3393A computing 
integrator. Its multilevel calibra- 
tion and BASIC programming 
eliminate time-consuming manual 
calculations and improve his 
quantitative accuracy. 

HEWLETT 
PACKARD 

Whether your needs are as 
straightforward as Sam's or more 
complex, there's a Hewlett-Packard 
HPLC system to match your 
requirements. Exactly. 

For more information, call 
the HP office listed in your white 
pages and ask for an analytical 
product representative. Or write 
Hewlett-Packard Analytical 
Group, 1820 Embarcadero Road, 
Palo Alto, CA 94303. 

For l i t e r a t u r e  c i r c l e  reader service number 187 
To have an HP Representative contact you c i r c l e  reader service number 188 



More than a fraction DL\ 
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The HPIC detection system for interactive problem-SO- 
Maybe you're like Richard, 

who works in an analytical lab 
running samples for both R&D 
and manufa-g. Sometimes he 
has to be pretty resourceful. 

Using equipment from a 
variety of manufacturers, Richard 
has configured each of his six 
HPLC systems for a special type 
of analysis. 

For maximum confidence in 
his quantitative results, his 
HP 1040M diode-array detection 

system is an important part of 
his lab. And he can move it from 
one HPLC to another - wherever 
it's needed most. 

This new detection system 
provides the sensitivity and 
qualitative information Richard 
requires for both his R&D and 
quality control work. It gives him 
the resources he needs to check 
suspicious peaks for purity and 
identity. Fast color graphics 
make it easy. 

Interactive software allows 
him to store spectral data and 
evaluate it in a variety of ways 

HEWLETT 
PACKARD 

- 
without renmninp GsamP~es - an 
invaluable feature, particularly 
when his time or sample is limited. 

Whether your needs are 
similar to Richard's or very different, 
there's an HP system to match 
your requirements. Exactly. 

For more information, call the 
HP office listed in your white 
pages and ask for an analytical 
product representative. Or write 
Hewlett-Packard Analytical 
Group 1820 Embarcadero Road, 
Palo dto, CA 94303. 

For l i t e ra tu re  c i r c l e  reader service number 189 
To have an HP Representative contact you c i r c l e  reader service number 190 



Whenever Zeiss has turned its 
hand to the very fundamentals of 
microscopy, microscopy has 
changed. 

In 1846 and the years follow- 
ing, the reputation of the Carl 
Zeiss workshop was established 
based upon microscopes of un- 
paralleled mechanical precision, 

optical quality and reliability. 
In 1866 Ernst Abbe, work- 

ing with Zeiss, formulated his 
"Theory of Image Formation in 
the Microscope," which made 
possible the series production 
of high-quality microscopes. 

In ensuing decades Zeiss has 
pioneered many of the major 

advances in microscope produc- 
tion and technique. 

Now in 1986 a wider chapter 
in the history of Zeiss micro- 
scopy begins: Zeiss presents 
microscopes with entirely new 
infinity color-corrected "ICS 
Optics" and unique system- 
integrated "SI Architecture." 



At last, one microscope can per- 
form all microscopic techniques 
without complicated restructur- 
ing of the instrument. And, most 
important, with flawless image 
quality and a consistent wide 
field of 25 mm. 

For biology, medicine, 
the material sciences and the 

semiconductor industry, the 
"Pyramids of Zeiss," the new 
AXIOPLAN, AXIOPHOT and 
AXIOTRON microscopes, open 
exciting prospects for the future. 

Carl Zeiss, Inc., 
One Zeiss Drive, 
Thornwood, NY 10594. The Pyramids of Zeiss: 
(9 14) 747-1 800. The New Geometry for Microscopes. 

For 1 i terature  c l r c l e  reader service number 121 
For a demonstration c l r c t e  reader servlce number 122 



Over 25 years ago, Eppendorf revolutionized 
liquid handling procedures by introducing the first 
mechanical-action pipette. Since then, we've de- 
veloped a full line of high-quality instruments that 
include fixed-volume pipettes, cont~nuously adjust- 
able pipettes, and our new technolog~cally advanced 
Ultra Micro series. From micro to macro samples, from 
routine quality control to pure research, there's an 
Eppendorf pipette for you. 

New "Ultra Micro" Pipettes. Now, 0.5 pL 
is available as part of a serles of newly designed. 
technologically advanced air-displacement pipettes 
that provide superior performance compared to con- 
ventional models. Easy-to-replace disposable tlps 
eliminate carryover and are more convenient to use 
than positive-displacement systems. Five models 
available, including a con!inuously adjustable Dlgltal 
Pipette, ranging from 0.5 to 10 pL. 

Digital Pipettes'". Continuously adjusta- 
ble, with direct digital display of the set volume to 
assure precise, reproducible results every time. The 
"click-set" ratchet mechanism locks your choice in 
place, practically eliminating accidental changes. 
Four models ranging from 0.5 to 1000 pL, with incre- 
ments of 0.1 or 1.0 pL. 

Maxipettor'". One pipette replaces con- 
ventional transfer and serological plpettes. Continu- 
ously adjustable setting lets you change volumes from 
1 to 10 mL. Digital display of selected volume to 0.01 
mL assures exact results; disposable tips maximize 
safety and accuracy by eliminating carryover. Two 
types of tips-air displacement (Maxitip "L") and 
positive displacement (Maxitip "Pn)-are available, in 
sterile and nonsterile packaging. 

Fixed-Volume Pipettes. The laboratory 
standard for precise, accurate pipettlng. Available wlth 
or without tip ejector, Fixed-Volume Plpettes cover a 
range of 1 to 1000 pL with a choice of 30 preset 
volumes. 

Tri-Volume Pipettes. Trl-Volume Plpettes 
are adjustable to three different settings so each IS 

really three plpettes In one Volume selection IS slmple 
and foolproof SIX models, wtth volume selectton from 
10 to 1000 pL, are available, all wlth bulk-ln t ~ p  ejector 
and ma~ntenance-free seals 

Disposable Tips. Eppendorf disposable 
tips are made of high-quality polypropylene and pro- 
vide an airtight fit for the pipette to assure rellable 
delivery from first drop to last. Tips are available tn 
bulk, tray-mounted, or sterile packaging: yellow - - .  
~lex-TIPS'"" and clear, metal-free tlps for volumes 
from 1 to 100 pL, blue tips for volumes from 101 to 
1000 pL, and new Ultra Mlcro TIPS for newly designed 
Ultra Micro Pipettes. 

' I s  

For Ilterature, wr~te Brlnkmann Instruments Co , 
Dlvlston of Sybron Corporation, Cant~ague Road, 
Westbury, NY 11590, or call 800-645-3050 In New 
York, 516-334-7500 In Canada 50 Galaxy Blvd , 
Rexdale, Ont M9W 4Y5, or call 416-675-7911 

Nzw "Ultra M~cro" 
Dlgrtal Pfpettes F 

New "Ultra Micro" 
Fixed-Volume Pipettes 

Dlgrtal Plpettes 

d, (U 

Tn-Volume Plpettes 

Disposable Eps ..." 

'US Pat No 4072330 For l i t e r a t u r e  c i r c l e  reader s e r v i c e  number 159 
For a demonstrat ion c i r c l e  reader s e r v i c e  number 160 

eppendorf 
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The search for better visual I research systems knows no end 
... only new beginnings. 

HIGH-RESOLUTION LOMPACT AND ULTRA-HIGH AND n ~JMPLLRL LINE OF AUTOMATED ADAPTERS 
COLOR CAMERA ULTRA-COMPACT HIGH-RESOLUTION HIGHEST-PERFORMANCE AND ATlACHMENTS 
SYSTEMS COLOR CAMERA BLACK-AND-WHITE COLOR AND BLACK-AND- TO FIT YOUR 

SYSTEMS SYSTEMS WHITE MONITORS IMAGING NEEDS 

If you've never heard the name Ikegami, you're in for a 
pleasant surprise. Introducing, Ikegami's full line of medical 
video imaging systems, designed to meet the growing 
imaging needs of surgeons, researchers and educators. 
Fully integrated, highest quality video imaging systems for 
microsurgery, general surgery, research microscopy and 
teaching, are here at last. 

Suddenly ... dramatically. ..every subtle detail of a proce- 
due, or any image visible through a microscope, springs to 

with the highest performance quality available. 
Only Ikegami, the recognized world leader in the profes- 

sional broadcast industry, offers you a complete family of 
products and systems for all your medical video needs. Plus, 
all lkegami medical video systems combine technical 
superiority with ease-of-operation, total flexibility, mainte- 
nance-free engineering and a complete line of automatic 
adapters and attachments to allow your system to grow 
with each and every specific requirement. 

life on monitor screens, to be recorded See our complete video imaging 
as necessary on videotape or hard- line for yourself. It has the answers for 
copy. Your findings and techniques can all your new beginnings. 
be visually shared and documented 

For more information, call lkegami Electronics (USA), at (201) 368-9171, or write: 
lkegami Electronics (USA) Inc., Medical Products Division, 37 Brook Avenue, Maywood, NJ 07607 Phone: (201) 368-9171 

Clrcle No 18 on Readers Sewtce Card 





eicosanoid 
measurement, 
there are solid 
reasons why we've 
become the acknowl- 
edged industry leader. 

First, consider our expertise. At Seragen 
Research Products we're specialists. Developing 
and manufacturing immunoassay reagents is 
our one and only business. 

Our scope is impressive, too. We alone offer a complete 
line of RIA kits and supporting reagents to measure pros- 
taglandins, thromboxane, HETEs and leukotrienes. 

And our kits instill confidence. Because we pre-test each Convenience 
of our kits, you're always assured of uncompromising is also part of our 
quality. total commitment to 

excellence. We offer an 
For every procedure, from start to finish, each of our kits is unconditional product guar- 
complete in itself. And that spells reliability. There's noth- antee and toll-free technical ser- 

vice support. ing to mix or match; so you know you'll always achieve 
consistent results. 

If you feel your current procedures don't 
While other procedures require overnight incubation, ours measure up, put Seragen RIA kits to the test. 
takes as little as two hours to complete. For your lab, that's 
efficiency. With Seragen RIA kits, time is on your side. Call today. 1-800-RIA-KITS. 

Seragen, Inc. 
54 Clayton Street 
Boston, MA 02122 

Circle No. 76 on Readers' Service Card SCIENCE, VOL. 232 



~esigned For In Vitro Stability. 
Built To Save Gas. 

Priced To Sell. 

CO, A ubators 



The new 

A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
complex barrier rooms.. . but without the incon- 
venience and inefficiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all ties: There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 

I Wane complele coupon fa the MlaK)-ISOLATOR System "Roducls. PMc~ples.and ProceduresManuaI Copyr~ght G) BoMedc Caporat~on, 1984 



The service cart completes 
the MICRO-ISOLATOR 
System by simplifying the 

1 movement of all necessary 
supplies to the laminar flow 
workbench for servicing the 
MICRO-ISOLATOR units. 

i access0 
local reor 



Forecast: -l35c 
Queue Cryostar" cryogenic preservation system 

for permanent storage, permanent economy I 

Queue Cryostar combines the 
operational economy of a rhe- 
chanical system with the critical 
temperature once attainable only 
with expensive Iiquid nitrogen. 
Cryostar's patented mechanical 
refrigeration system maintains 
-135°C-safely below the critical 
-130°C glass transition tempera- 
ture of water- for indefinite stor? 
age duration. And temperature 
stays uniform throughout the en- 
tire chamber volume, to protect 
cell viability at all storage levels. 

Cryostar Model 7140 holds 
over 17,000 vials. Operates with 

100% nu11-flammab1e fluoro- 
carbon refrigerants. Cycles on 
demand. Gives you quiet, com- 
pact performance that saves 
money every day it's in use. 

No mechanical system can 
.match it for performance. No 
LN2 system can match it for low 
operating cost For more infor- 
mation on Queue Cryostar, call 
us toll-free at 1-800-334-7070. 
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Start your separations off 
on the right foot. 

start with 0 - R ~ s  , I \ desalting buffer exchan;, 
sample preparation sample concentration buffer 

products. preparation metal removal 
particulate removal detergent 

-3 

Almost every separation or removal deproteinization 

analysis requires treatment of deionization adsorption of 

the sample. Because of this, organics HPLC deashing 

Bio-Rad offers a complete line If you're involved in chroma- 
of quality sample preparation tography, electrophoresis, 
products. These well-established immunochemistry, 
tools include ion exchange resins, molecular biology, or 
filtration products, disposable HPLC, you'll find 
columns, and cartridges. Among the the "Guide to sample and Reagent 
many sample prep applications that we Preparation" invaluable. Contact us 
satisfy are: for your free copy 

144 Hahow M y  Soulh Also in RockvMs C+smq NY; m, AusWia; Vkw,na, 
R ~ , ~ 9 4 8 0 4  AusbSe; Mlsslssauge, Can& WUonl, Engknd: Munich, 
(415) 232-nnX, Genn8ny; M/l8n, Itdy; Tokyo, Japan: Utmht, The Nether- 
800-4-810-RAD -: 8IldG18ttbr~~. swhri8nd. 
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Cellseparations should be 
repducibie. simple and economica1. 

The fractionation of heterogeneous populations An o tional autoclavable chamber allows 
of cells into functionally distinct sub-popula- CELS k P to be used for sterile applications. Priced 
tions is becoming increasingly important to under $2,000 includingan autoclavablegradient 
many researchers. maker, the C ~ L S E P  system is the most econom- 
CELSEP uses the principle of velocity sedimen- ical and effective means of separating Cells. 
tation combined with chamber reorientation to For more details, call (801) 752-6011 or our toll- 
se~arate cells at unit mvitv. Advantages include: free number (800) 453-2725. Wescor, Inc, 459 

such as h ~ l ~ s ,  
bone marrow cells, mbwe 
spleen cells, etc. 
Easier h use and maintain 
than more costly cell sepa- 
-ation systems. 
lpproaches the maximum 

theoretical resolution 
possible with velocity 
sedimentation. 

. . .  South Main Street, Logan, 
d Utah 84321. TWX 910 971 

5870 WESCOR LQGA: - - 

- 
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Brinkmann homogenizers make the diffe 

-in 30 seconds. 
Rapid action preserves Powerful, durable motors 
biological integrity. harder. ..longer. 
Brinkmann homogenizers take Brinkmann homogenizers use 
advantage of mechanical heavy-duty, high-speed 700 W and 
shearing and cavitation to I' 1600 W motors for high torque and 
assure you of uniform 

Jlj 
ong life. They reach speeds of up to 

sample breakdown in only 27,000 rpm to disintegrate samples 
30 to 60 seconds. This efficiently and effortlessly. 
rapid action protects your (I 3ne sysbm meets all your samples from inactivation .lomogenlzation needs. 
by heat generated during Brinkmann homogenizers handle prolonged homogenization. samples from 0.5 mL to 25 L with 21 

generators, two motors, and a 
7 complete range of accessories. 

For literature clrcle reader service number 157 
or a dcnonrtratlon clrcle reader rervlce rider 158 



PhastSystem;. PhastGeM and F P L P  are registered trademarks of Pharmacia Inc. 

Pharmacia products will be on display at FASEB Booth L51. L53, M54 
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at every speed to en- 
sure all rnlxlng operations 
can be accurately repeated. 
With the Burrell Build-Up' System, capacity 1 

be increased with longer side-arms and platfc 
clamps for various containers. Erler 
250 ml flasks or separator,' funnels 
ml can be easily attached. 
Call, wr~te, or use Reader lnqu~ry Card to obtaln r g ~ r e  U I I ~ U ~ U ~ ~ O L ~ U V V  

L CORPORATION 
\venue, P~ttsburgh, PA 1521 9 
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Soft500 s o h  

Keithley Data Acquisition 
and Control, Inc 
28775 Aurora Ro 
Cleveland, Ohio 

can 
nrm 

tomorrow's des~gns tod 
Hellma Cells Inc 
Box 544, Borou h Hall Stat~on 
Joma~ca ~ e w  Sbrk 11424 
Telephone (718) 544-9534 
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1 REFSVS 
Literature database for the IBM PC series 

mbibliographic database program enabling the user to 
store literature references and cross-reference them into as 
many as 100 categories. Selected lists of references may then 
be printed out in the formats required by learned journals. 

REFSYS can be used with various IBM PC disk formats: 

- Ten megabyte (or more) hard disk: up to 10,000 
references 

- Two 360K floppy disk drives: up to approximately 700 
references 

- One 360K floppy disk drive: up to approximately 300 
references and cross-referencing requires separate 
operation. 

Price: manual plus 5.25" floppy disk for IBM PC 
minimum, DOS 2.0 or higher) $120 

seuier - BLOSOFT 
PLEASE SEN0 ORDERS TO: 
Elsev~er-BIOSOFT (JIC), 52 Vanderb~l Avenue, 
New York. NY 10017 
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Advance Registration Form 
AAAS Annual Meeting + Philadelphia + 25-30 May 1986 
Mail to: AAAS Meetings Office, Dept. R, 1333 H Street, NW, Washington, DC 20005 

Please type or print clearly Advance Registration Fees: 
Name of reg~strant 

[Last) [F rs l  & n t a l )  
Member ($50) $- 
Nonmember ($65) $- 

Name of spouse reg~strant 
( ~ a s t )  (F~rst & IPII al) Student or ret~red ($25) $- 

InstitutioniCompany Hlgh school teacher ($25) . . . . . . . $ - 
(TO be prnted on badge) [Regstrant) Spouse ($25) . . . . . . . . . . . $- 

(Spouse regstrant) Join AAAS-register as a member: 
Mailing address (Add dues to member regstraton fee above) 

(Street) "Slngie membershlp dues ($65) $ - 
[Cly Stale) [ZIP code) ,Teephore rumberl 

*Double [member & spouse] ($82) $ - 
*Single student or retired ($40) $ - 

Convent~on address 
(Where you can be reached) (Hotel andlor telephone number) *Double student or retired ($57) $ - 

Sun Mon Tue Wed Thu 

Check days on wh~ch you will attend meet~ng o o o n o d  Retlred or spouse membership 
without Soence ($1 7) $- 

Check here i f  you need spec~al services due to a handicap; we will contact TOTAL AMOUNT $ - 
you before the meeting. q Check enclosed 

Name(s) of new member(s): Charge my VISA MASTERCARD 

8 Your regstraton badge receipt and voucher for full Program and Abstracts w l  be maled to 
card nJpber Expires 

you n md-Apr l  8 Registratons received after 9 May w I  be held at the Advance Registrants 
Desk at the Frankln Plaza Hotel 8 Refund requests must be made by letter or telegram to the 
above address before 16 May 1986 and will be honored after the Meetng No refunds are made signature 

on cancellatons receved after this date rn Student registration fees apply to full-time under- 'Membership includes 51 Issues of Sc~ence In- 
graduate or graduate students only qure for Canadian and other foregn rates 

Hotel Reservation Form 
AAAS Annual Meeting + Philadelphia + 25-30 May 1986 

Mail to: Philadelphia Convention Bureau, AAAS Housing Dept., 3 Penn Ctr. Plaza, Suite 2020, Philadelphia, PA 19102 

Send confirmation to: 

Name 
(Last) [First & n l ' a l )  

Ma~ling Address 
[Street) 

(C' ly Stale) (ZIP code) [Teiepbore rumber) 

Other occupant(s) of room 
(Name) (Name) 

lndlcate special housing needs due to a handicap: q wheelchair accessible 

room; other 

Charge my major credit card (card type): 

Card No. Expires - 

Signature 

Hotel Rates (Add 9%: 6% sales and 3% occupancy tax). Indicate lst ,  2nd, and 3rd 
choice of hotel; check appropriate box for type of room desired. 

Choice Hotel Double or Parlor + 1 Parlor + 2 
Single Twin Bedrm Bedrms 

- Frankl~n Plaza $69 $79 q $140 & up $365 & up 
- Hershey Philadelphia $69 0 $ 7 9  u $ 1 5 0  & up u $ 2 1 9  & up 
- H o d a y  Inn - Center City q $67 $77 $147 & up - 

Arrival date 

Time m a.m, q p.m. 

Departure date 

Time a a.m. q p.m. 

Be sure to list definite arrival and departure dates 
and times. Reservations will be  held only until 6 p m. 
unless accompanied by 1 night's deposit or major 
credit card guarantee. 

8 Reservations must be submitted to the Housing 
Department (address above) on this offcial form by 
2 May 1986. Reservatons received after this cut-off 
date are conditional on space avalability 8 Con- 
frmations will come directly from the hotels. Can- 
cellations must be sent to the Housing Department 
until cut-off date. Make name and date changes 
(and cancellatons after 2 May) directly wth  the 
hotel 

8 Rollaway beds or extra person n room. Franklin 
Plaza, $10, Hershey, $10: Holiday Ir?n $7. 

8 Children accommodated free of charge in same 
room with parents. Franklin Plaza, to age 14, 
Hershey and Holiday Inn  to age 18 
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SC~ENCE 
Posters 

The following posters of Science 
covers are available: 

30 March 1979, Tropical flowering 
tree; 

23 February 1983, Landsat photo 
of Detroit, Michigan; 

29 July 1983, Cheetah; 
2 December 1983, Snowshoe 

hare; 
23 December 1983, Cathedral 

windowlDNA molecule. 

Combination of space covers in 
scroll format: 1 June 1979, 23 No- 
vember 1979, 10 April 1981. 

Price is $5 each (prepaid). 

Write to AAAS, Department POST, 
1333 H Street, NW, Washington, 
D.C. 20005. 

r 

Vibration Isolation Syst~mc 

heavy, hlgl t-plr;blslv,? equlprnent p e r f ~ r r r ~ ~ ~ ~  
Equ~prnent ra~sed only 3%"-4%'' above flc 
Patented G~mbal P~ston" mounts (solate 
d~splacements In all d~rect~ons 
H~ghly-damped, low-cornpllanc 
"on-board" equ~prnent v~brat~o 

Technical Manuracrur~ng r;orporanon I M  C 15 Centenma1 Dnve Peabody, Marrrachuretts O I S ~ O  
Telephone 617-532-6330 Telex 951408 
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HIGH TECH 
UJORLO 

Corporations and Classrooms in 
the New Information Society 

Elizabeth L. Useem 
Are U.S. educational institutions being reoriented to de- 
velop the skills necessary for a high technology society, or 
is it a case of technological boom, educational gloom? 
This new book in the AAAS Issues in Science and Technol- 
ogy Series looks at collaborative efforts between education 
and industry in California's "Silicon Valley" and the Route 
128 corridor around Boston, and suggests ways to forge a 
stronger partnership for the future. 
Hardcover; 256pp.; $19.95, $15.95 for AAAS members 
Order directly from Macmillan, Inc., 866 Third Avenue, New 
York, NY 10022. Include your member number from Science 
label. Add $1.50 postage and handling per book. 
PublMed by Mamillan, Inc. tbr AAAS 

N m  /MAS p u B ~ T 1 o N  

Scientists 
and 

Human Rights 
Present and Future Directions 

h e e d i n g s  from a 1984 AAAS Annual Meeting 
Workshop 

The second workshop report of the AAAS Clearing- 
house on Science and Human Rights, a project of the 
AAAS Committee on Scientific Freedom and Responsi- 
bility, examines the activities of scientific societies in the 
human rights field. Workshop speakers also review 
mechanisms available within international inter- 
governmental organizations to address human rights 
violations of scientific and medical professionals. 
Prepared by Kathie McCleskey, Senior Program Associate, AAAS 
Clearinghouse on Science and Human Rights. 

$3.00, paperbound, 70 pp. 
Order from AAAS Sales Department, 1333 H St., NW, Washington, DC 
20005. Please add $1.50 postage and handling per order. Make 
checks payable to IWS. 



PLYMPUS 
The Image of Quality 

breakthrough in 
search capability, 

Arrange a demonstration now by contacting Olyrnbus . 
Corporation, Precision Instrument Division, 4 Nevada 
Drive, Lake Success, NY 11042-1179. Phone toll-free 
(800) WW7. 

For literature circle re service nunbc 
For a &stration circle Jar &e n 



Two scientific 
software system 
for the wav vou 

J J  do research. 

New ASYSTANT 
Ready-to-Run Scientific Software." 
Macmillan Software roudly intro- 

duces ASYSTANT menu- d riven software. 
The first scientific software that lets YOU 
acquire, reduce, analyze, and graph data- 

without pro ramming! ASYSTANT is a comprehensive, fully- 
integrated research system-so you won't 
waste time flip-flopping data from one 
packa e to another to get the results you 
need. 8nly ASYSTANT gives you a wide 
range of one-touch reduction/analysis 
functions su~~o r ted  bv interactive ara~hics 
that guide yo; eve siep of the wai. ~bilt-in 
funct~ons include F%, smoothing, integra- 
tion, differentiation, curve fitting, statistics, 
differential equations, and matrix and poly- 
nomial operations. And on1 ASYSTANT 
combines all this power wit b optional menu- 
driven data acquisition for true, push- 
button control of lab equipment. Overall, 
ASYSTANT aives you more c a ~ a  bilities 
than any oth>r in its piice range. 

For information on ASYSTANT.circle 213. 



Or make it to order. 
ASY ST.'" 

More interfacing, analysis, and graphics 
capabilities than any other PC software. 

satility than any other scientific software. 
All hardware support functions integrate 
seamlessly with the full range of ASYST 
capabilities. 

Macmillan's widely-acclaimed ASYST" 
Scientific Software offers an interactive 

rogramming environment with the built-in 
Rnctions of ASYSTANT-plus many more. 

ASYST's uni ue capabilities provide 
the building bloc 1 s that let you assemble 
scientific applications-fast. Sophisticated 
functions that would take hours using stan- 
dard programmin Ian ua es take only 
minutes with ASYSB. An! fur-scale systems 
that would take months to develop can 
now be created in just a few days. 

RS-232 and optional A/D and GPIB/ 
IEEE-488 support offer more interface ver- 

I Tw ASYSTor New ASYSTANT 
I m -  for 30 Days. 

CALL 1-800-348-0033 
In New York state, (212) 702-3241. 

Macrnillan 
S o h =  co. 

An affiliate of Macmillan Publishin Company 
866 Third Avenue, ~ e w  yorkI N! 10022 

For information on ASYST,circie 214. For information on both products,circle 215. 



Complementary Pair 
Systec introduces 2 new high performance 

DNA Synthesizers 

Interactive 

Fully Automated 
The MICROSYN-1500 Automated 
DNA Synthesizer is a state-of-the-art 
system which automates the rapid, 
efficient production of oligonucleotides 
by any phosphite or phosphate method. 
The high performance system is "menu- 
driven," making it easy to operate. 
Methods may be easily modified and 
stored. 

Systec produces a whole line of biotechnology products, including the MICROSYN-1450A 
Automated DNA Synthesizer with cell agitation and temperature control, and an economical 
CUSTOM DNA SYNTHESIS SERVICE. Find out which is right for your laboratory: 

Call Toll Free: (800) 328-6795, Extension 272 

INNOVATORS IN 
BKlTECHNOLOOY 

SYSTEMS 

Circle No. 144 on Readers' Service Card 

Systec, Inc. 
38 16 Chandler Drive 
Minneapolis, MN 5542 1 
(6 12) 788-970 1 

SCIENCE, VOL. 232 
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The New York Academy of 
Sciences Conference on: 

THE HIGH TECHNOLOGIES AND 
REDUCING THE RISK OF WAR 

May 7-8, 1986 
Vista International Hotel The primary purpose of the meeting 
3 World Trade Center is to educate the public and policy 
New York City leaders about these new technolo- 
Conference Co-Chairs: gies and their strategic and political 
H. Guyford Stever implications. 
Heinz R. Paaels 
Speakers and Chairs 
David Aaron 
Pierre R. Aigrain 
James Blythe 
McGeorge Bundy 
Ashton B. Carter 

include: This conference is being held in con- 
junction with the presentation of The 
1986 Biennial L.W. Frohlich Award, 
Science and the Human Prospect, to 
Edwin H. Land and Charles H. 
Townes. 

I Sidney D. Drell I 

I Michael M. May 
Jack Ruina For program and information con- 
Frederick Seitz tact: 
Marshall D. Shulman Conference De~arbnent 
Edward Teller The New York ~cademy of Sciences 
Charles H. Townes 2 East 63rd Street 
Albert Wheelon New York, MY 10021 
Gerald Yonas (212) 838-0230 

Tubes and Crowns 
Our new system features a 
mechanical seal which allows 
reuse of our centrifuge tubes. 
Crowns are made of aluminum 
and plugs of stainless steel. 
Tubes are offered in two materials 
- Polyallomer and Polyclear!" 
Unused Beckman Quick-Sealo 
tubes may be employed as 
reusable tubes in the Re-Seal 

Designed for use in Beckman 
and So~all /K~ntron fixed-angle 
and vertical rotors. 
Send for our new catalog which 

Open-top tubes of Polyallomer 

Easy-Seal tubes and Crowns. 
Fraction Recovery Accessories. 
Accessories for Beckman 
Quick-Sealo tubes. 
Tube Cutter, Stem Clipper, 
Remwal Tool and Stem 
Puncturing Device. 

P.O. Box 60548 

Circle No. 191 on Readers' Service Card 
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Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years of publication, 
reference title (or any words in the title), and topics covered 
by the reference 
Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . '1 g50° 

VAX/VMS (native mode) . . . . . . . . 
ANY 

MAANNUYAL s15°0 j i ~ ~ g ~  ~2000 
322 Prospect Ave., Hartford, CT 06106 

ryww5f (203) 247-8500 
Connecticut residents add 7'/2% sales tax 

Circle No. 41 on Readers' Service Card 

I - Fast and easy for: I 
Particulate Separations 

Cell Sorting Applications 
IgG Complexes 

Double Antibody Assays 
Monoclonal Screening 

Serum Stripping 
Affinity Chromatography 

Separations are: 
Rapid 

Convenient 
Safe, No Containment Required 
No Centrifugation, No Aerosols 

No Filters, No Fouling 

BioMag available as particles 
covalently coupled to: 

Protein A 
Anti-Rabbit IgG . Anti-Mouse IgG 

Charcoal 
Anti-Fluorescein . Anti-Human IgM 

Magnetic Separator Racks for 
Microtiter Plates or Test Tubes Available 

For further information call or write 

Advanced Magnetics Inc. 

Y' 45 Spinelli Place Cambridge. Massachusetts 02138 
Telephone 1617) 497-2070 

Telex: 95-1417 TX Network BSN Ref: BIOC 

I 
I I 

C~rcle No. 195 on Readers' Service Card 



PLENUM: SERVING 
THE SCIENCE WORLD 

PHARMACEUTICAL 
RESEARCH 
Journal of the Pharmaceutical- 
Biomedical Sciences 
Editor: Wolfgang Sad& 
Now published by Plenum, this 
outstanding journal reports new 
research in many fast breaking 
areas - including drug delivery, phar- 
macokinetics-pharmacodynamics, 
computer-aided drug design, novel 
methods of drug analysis, and many 
others. 
Subscription: Volume 3, 1986 (6 issues) 
Institutional rate: $89.50in USIS102.00ehhere 
Personal rate: 545.00 in USIW.00 elsewhere 

GENETIC ENGINEERING 
OF ANIMALS 
An Agricultural Perspective 
edited by J. Warren Evans and 
Alexander Hollaender 
This state-of-the-art rwiew of the bio- 
engineering of domestic animals 
details applications for modifying 
growth rates, improving disease 
resistance, diagnosing diseases, and 
methods for producing vaccines. 
Volume 37 in the series Basic Life 
Sciences. 
lLR(Wi-4223H-i.~rr~cc~diap/33ti 11p.lill. 
I!)HHIP~!).Y) ($5!).4O ol~t\i(le L'S & Canada) 
trxt adolrtiori 1rric.r on ~~rrler\ of \ i \  or more 
'~111im: t02.50 

THE MOLECULAR 
BIOLOGY OF PHYSARUM 
POLYCEPHALUM 
edited by William F. Dove, 
Jennifer Dee, Sadashi Hatano, 
Finn B. Haugli, and Karl-Emst 
Wohlfarth-Bottermann 
Presents a variety of current 
nlolecular genetic studies of 
Phy,sarutn polycephalum. Volume 
106 in the NATO AS1 Series: Series A: 
Life Sciences. 
(FJE-42267-01prt-din~I354 pp. + index/ill. 
l!JHti/X58.50 ($71.40 c~utsidr US & Canada) 

Forthcorning - 

SELF-ORGANIZING 
SYSTEMS 
The Emergence of Order 
edited by F. Eugene Yates 
Offers a rich diversity of perspectives 
on the emergence of natural order 
within a variety of natural systems. A 
volume in the series Life Science 
Monographs. 
IL306-42145-3/ap~1r~1~~ ti75 pp.lill.ll!)HB 

VISIT PLENUM AT BOOTHS 
B16 AND B18 AT FASEB! 

I r " l r ~ , i  ,."YLICI 

Plenum Publishing Corporation 
233 Spring Street 
Nrw York. N.Y. 10013 
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MANAGE 
GRANT 

BUDGETS 
On Your PC! 

GRANT 
MANAGER" 

SOFlWARE FOR THE IBM PCIXT 
(and compat~bles) 

Current Grant Balances 

Purchase Order Tracking 

On-Screen Vendor Catalogs 

Monthly Expense Summaries 

Reconciles to Outside Ledgers 

$425 

Call for FREE 8 Page Brochure 

Niles & Assocfates - 1545 Scenic Avenue 
Berkeley, CA 94708 
(415) 548-3129 

\ A V ~ O ~ ?  
MEASUREMENT 
ON YOUR IBM PC 

. 

New digitizing tablet with 
Sigma-Scanm 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) 

Circle No. 140 on Readers' Service Card 



See us a t  FASEB. Booth A-3; 
Circle No. 235 on Readers' Service Card 

An Important New Resource for the Professional Biotechnology Community! 
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I Book Reviews 

Peculiar Red Giants 

Cool Stars with Excesses of Heavy Elements. 
MERCEDES JASCHEK and PHILIP C. KEENAN, 
Eds. Reidel, Boston, 1985 (distributor, Kluwer, 
Hingham, MA). xvi, 398 pp., illus. $54. Astro- 
physics and Space Science Library, vol. 114. 
From a colloquium, Strasbourg, France, July 
1984. 

Since Secchi first singled out the carbon 
stars in 1868 for the odd appearance of their 
spectra, the peculiar red giant stars have 
played a central role in the development of 
theories of stellar evolution. Red giant stars 
with excesses of heavy elements, elements 
such as yttrium, zirconium, strontium, bari- 
um, and the lanthanides, have challenged 
and often defied theorists attempting to 
explain their unusual chemical composi- 
tions. These same stars have challenged stel- 
lar spectroscopists as well, for their cool, 
extended atmospheres produce spectra of 
baffling complexity, rich with molecular fea- 
tures. Such stars are rare among the red 
giants, but their striking compositional dif- 
ferences from normal stars offer direct evi- 
dence of the nuclear processes occurring 
deep in the stellar interior. 

Following Secchi's identification of the 
carbon stars, Merrill in 1922 noted a second 
group of peculiar red giants-the S stars- 
which display molecular bands of zirconium 
oxide rather than the titanium oxide of 
normal cool stars, or the CN, CH, and Cz 
bands of the carbon stars. Bidelman and 
Keenan in 195 1 defined yet a third group of 
peculiar red giants-the barium stars- 
which show strong atomic lines of barium 
and strontium and modest enhancements of 
the bands. Since the early '50's numerous 
additional groups and subgroups of peculiar 
red giants with excesses of heavy elements 
have been identified. The origins of these 
peculiar red giants, and the relationships 
between them, are the subject of Cool Stars 
with Excesses of Heavy Elements, the proceed- 
ings of the colloquium held at Strasbourg 
Observatory. 

The volume provides a comprehensive 
summary of the observational data concern- 
ing the peculiar red giants-their spectro- 
scopic and photometric properties, their 
chemical compositions, their distributions 
and motions in the Milky Way galaxy, and 
their membership in binary systems, in star 
clusters, in the Magellanic Clouds, and in 
other nearby galaxies. Of particular value are 
seven review papers, which are organized by 
topic rather than by stellar type, so that the 
reader views the peculiar red giants as a 
whole and can easily identify the similarities 

and differences among the groups of stars. 
Jaschek first identifies who the players are, 
where they are located in the Hertzsprung- 
Russell diagram, and how they compare in 
overall characteristics, providing a vital over- 
view of the cast of peculiar red giants. In a 
review of the'photometric properties of cool 
stars, Wing stresses a physical understanding 
of the use of stellar photometry in interpret- 
ing cool stellar atmospheres. In an impor- 
tant contributed paper, Tsuji has computed 

theoretical stellar atmospheres and flux dis- 
tributions with molecular opacities for car- 
bon stars, which show how difficult spectral 
classification can be. He finds that the tem- 
perature of the region in which spectral lines 
are formed changes only slowly for a large 
decrease in stellar effective temperature. 
Johnson reviews the status of model atmo- 
sphere calculations for cool stars, with atten- 
tion to those cases in which the models 
appear to work well and to such problem 
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