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Cloning large DNA 
segments 

T HE mapping of the human 
gcnome or othcr complex chro- 
mosomes would be greatly facili- 

tated if large pieccs of DNA could be 
easily cloncd (page 806). Burkc et al. 
have now dcvcloped techniques that 
increase tenfold (to 500 kilobases or 
more) the size of clonablc pieces of 
DNA. Linear moleculcs of DNA were 
generated in vitro and ligated into a 
yeast vcctor; thcsc were insertcd into 
ycast cells in which they were main- 
tained as linear artificial chromosomcs. 
In the prototypc cxpcriments, picces of 
ycast DNA with 40 to 130 kilobases 
and picces of human DNA with more 
than 400 kilobascs were successfully 
cloncd. Thc sizes of the cloncd scg- 
ments were verificd by pulscd-field gel 
electrophoresis. Manageable DNA li- 
braries may now be generated from 
complex chromosomcs and large DNA 
scquenccs whose spccific functions are 
of interest may be cloncd. Both map- 
ping cfficiency and fidclity are expectcd 
to be improved by this new cloning 
strategy. 

Allelic exclusion 

A LLELIC cxclusion is a puzzling 
phenomcnon: in any immuno- 
globulin-producing cell, only 

one set of immunoglobulin gcnes (therc 
arc nvo sers per cell, one from each 
parent) will be cxpressed (page 816). 
The gene that is cxpressed for immuno- 
globulin hcavy chain (in this study, the 
F hcavy chain of IgM moleculcs) is 
thought to prevcnt thc expression of thc 
othcr allele. Nussenzweig et ad. used 
transgcnic mice to study whcther, in 
cclls capable of producing only mem- 
brane-bound immunoglobulin, allclic 
cxclusion would occur. The transgenic 
mice carried an altered human gcnc that 
lacked the signals for making secretory 
IgM; secretory molecules are normalIy 
made in immunoglobulin-producing 
cells along with the membrane-bound 
form of thc molecules. In spleen cells 
exprcssing the human gene and produc- 
ing only membrane-bound (I. chains. 

production of normal mouse IgM was 
inhibited; in those expressing the 
mouse p. chain, human chain was not 
produced. In addition, the messenger 
RNA moleculcs of only the expressed p. 
chains wcre made. That allelic exclusion 
pertains for a combination of human 
and mouse genes implies that molecular 
structures and signals that are crucial to 
this process are common to these two 
species. 

New archaebacteria 

A third branch has becn identified 
within the archaebactcrial king- 
dom: it consists of bacteria that 

grow well in extrcme heat, derive encr- 
gy from thc reduction of sulfatc, and 
contain a novel form of RNA polymer- 
ase (page 822). Stetrcr e t  al. isolated the 
distinctivc bacteria from hot sediments 
collectcd at two marinc hydrothcrrnal 
systems off the coasr of Italy. The orga- 
nisms are irregular spherical motile bac- 
teria. Their optimum growth occurred 
in extrcme heat (83°C). It depcnded on 
the availability of sulfate, which was 
reduced to hydrogen sulfide and carbon 
dioxide; some mcthane was also pro- 
duced. The phylogenctic uniquencss of 
thc organisms suggests that their ori- 
gins, like those of other archacbacteria, 
are ancicnt. Although the oceans were 
not rich in sulfur during Archean time 
(early in carth history), local hydrother- 
mal vents would have been rich in sul- 
fate (from magma) and could have pro- 
vided suitable substrates for the growth 
of these organisms. The discovery of 
organisms combining a sulfate-reducing 
metabolic pathway with optimum 
growth in high ternpcratures may ac- 
count for thc finding of hydrogen sul- 
fide-rich "sour oil" as a contaminant of 
geothermally heatcd oil wells. 

Hearing in echolocators 

P ATHWAY~ in the brain by which 
sounds arc processed have been 
studied in mustache bats (Pteron- 

otur pamellii)  which have well-devel- 
oped auditory senses (cover and page 
824). The bats use hcaring to orient in 

space, find and intercept prey, and 
avoid obstacles. They emit pulses of 
sound, scan their environment for re- 
turning sound waves, and rcspond with 
rnovcments of pinnae (the external, car- 
tilaginous ear flaps), hcad, and body. 
Injected tracer substances highlighted 
neuronal pathways for processing 
sounds as the tracers wcre transported 
along firing axons. The frontal lobe of 
the cerebral cortcx was involved in the 
responsc to acoustic stimularion: signals 
cntered it from regions of the thalamus 
(having entered thc thalamus from the 
medulla); signals traveled out from the 
cortcx to the superior colliculus, a rc- 
gion from which motor signals direct- 
ing hcad and pinnae movements occur. 
Kobler e t  al. speculate that sensory- 
motor conncctions in the frontal cortex 
may dcvelop in accordance with and 
reflect thc scnsory needs of the animal: 
thosc animals that rcly heavily on hear- 
ing, therefore, would have well-devel- 
oped links bcnveen auditory input and 
motor output regions; thosc relying 
more on sight would develop stronger 
connections between visual input and 
motor output centers. 

Food for thought 

E ATING enhances memory (page 
832). Groups of mice subjected 
to differcnt feeding regimens 

were taught how to run a mazc. The 
ability to remember the right routc was 
best in those animals that atc voracious- 
ly after Icarning. Thc cffect was found 
to be mediated by cholecystokinin, a 
neuropeptide that is normally secreted 
by the stomach during eating and is one 
of several peptides that sends signals to 
stop eating to the central nervous sys- 
tem. Cholecystokinin acts on vagus 
nerve fibers; when the vagus nerve was 
experimentally scvcred, the memory ef- 
fect did not takc place. Flood e t  al. 
speculate that the association of eating 
with memory may have given wild ani- 
mals a survival advantage: eating caused 
release of gastric peptidcs, stimulation 
of the vagus nerve, and enhanced mcm- 
ory, perhaps of the strategy that had 
been used in the successful ancmpt to 
find food. 
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Ice Minus and Jobs Minus 

T he coincidence of an actual field test of a genetically engineered organism with the 
arrival in Washington of Prime Minister Yasuhiro Nakasone to discuss trade 
imbalances generated some cerebral turbulence. The field test occurred 4 years after a 

committee of experts of the National Institutes of Health had declared the experiment safe. 
The delay was caused by lawsuits, hearings, and court appeals in various localities. As Russell 
Baker commented, the country is "dying of terminal jurisprudence." 

To  be fair, scientists are not being discriminated against selectively. Litigious delays are 
inflicted with magnificent sameness upon baseball teams, malpractice cases, antitrust suits, 
and worker injuries, to name a few other examples. Moreover, any reader of newspapers is 
well aware that cases usually travel by multiple appeals through ever ascending courts until 
the Supreme Court settles the matter, at least temporarily. The testing of the "ice minus" 
organisms, however, is illustrative of the special problems of scientists. Of all organisms that 
scientists plan to release into the environment, this is probably one of the safest. It already 
exists in nature in a slightly different form, and the natural form has been shown not to take 
over in preference to existing species. The engineering involved the removal of a protein, not 
the addition of one. In the interminable legal delays, not one serious scientific fact was added 
to the initial body presented to the NIH committee. Judges can, and indeed do, throw cases 
out of court for lack of merit. But in these cases, presumably public outcry generated by 
mediawise groups convinced judges to consider seriously issues that had little scientific 
substance. The question arises whether that is a good way to proceed and whether in an 
increasingly competitive world, the United States can afford such leisurely undertakings. 

Scientists have an obligation to inform the public, particularly when a new and 
mysterious technology is introduced. But the public also has some responsibility to make 
minimal efforts to learn. In some of the media accounts it was implied that local groups 
knew nothing about what was going to happen because the scientists had not come and 
personally explained the experiment. Yet, newspapers these days contain stories explaining 
the uses of recombinant DNA in a variety of medical, scientific, and agricultural advances. 
The need for the federal government to avoid multiple considerations of the same subject 
was discussed (Editorial, 2 May 1986, p. 561) and to a large extent Washington has done 
just that. The next question is whether the post-Washington period can be streamlined not 
just for recombinant DNA, but also for other complex scientific subjects. 

The time may have arrived when specialized judges with scientific training are a 
necessity. We are living in an increasingly technological society, and increasing numbers of 
lawsuits involve matters in which a rudimentary knowledge of science is essential. Lawyers 
specialize in areas such as commercial law, family law, tax law, and patent law, and in certain 
cases judges with specialized knowledge can be requested by mutual consent of the litigants. 
The concept of a judiciary some of whom are trained in scientific methods and to whom 
cases are routinely assigned is even more appropriate to our times. The administration could 
have many forms, from a deliberate introduction of a certain fraction of scientifically 
oriented judges per state to a few central locations in which a scientifically trained judiciary 
was used as a referral service for scientific cases. 

The argument that local conditions will require local hearings is reasonable if there are 
local specifics relevant to the case. The arguments made on television and in the newspapers 
by opponents of the "ice minus" tests were the usual ones of "this experiment represents the 
first step in biological warfare," "the chance of an Andromeda strain," and "danger of an 
uncontrolled spread in the environment." The particular environmental conditions of 
Monterey versus Napa Valley versus Contra Costa County were not factors and yet each 
locality required hearings. Public forums are desirable in all cases, but new legal actions are 
not a necessary concomitant of better education. 

The introduction of new organisms into the environment is a serious matter, and some 
future ones will require much more serious deliberation than the "ice minus" debate. The 
NIH committee by law contains both experts and public representatives. But repetition of 
the same arguments at ever lower levels of sophistication cannot ensure additional safety. 
These litigious delays can only lead scientific industries to select more future-oriented 
countries. The hazards will go but so will the ~O~S.-DANIEL E. KOSHLAND, JR. 
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As exciting and revealing as these new 
technologies are, they still involve consider- 
able uncertainties, which I believe probably 
conceal significant resources. Furthermore, 
as we and others go back into known oil 
fields, we continue to discover areas that 
were overlooked and horizons that were 
drilled through without noting significant 
accumulations of oil. 

The larger question is, What production 
will be possible from these various sources at 
what oil price? At $18 per barrel, U.S. 
production could continue to decrease at 
maybe 8% to 10% per year. At, say, $35 per 
barrel, the United States could probably 
regain or surpass our early 1980s produc- 
tion and maintain it for decades. Eighteen 
dollars appears to be reality; $35 does not 
appear likely. - - 

Lovins makes a number of points; I will 
comment on two. First, he argues that con- 
tinued improvements in efficient energy uti- 
lization are possible, desirable, and inade- 
quately covered in my article. I totally agree. 
The DOE Energy Research Advisory Board 
(ERAB) has projected possible further U.S. 
energy efficiency gains of 20% to 30% by 

the year 2000, and I believe such improve- 
ments are physically attainable. The original 
draft of my paper had a much longer section 
on conservation, quoting ERAB. 

The answer to Lovins' questions about 
why "oil companies [aren't] spending more 
on exploration" is the same as to the ques- 
tion of why the drive for greater U.S. energy 
efficiency has stalled and even reversed [the 
65 mile-per-hour speed limit, CAFE (Cor- 
porate Average Fuel Economy) relief, and 
so forth]. The problems are low oil prices 
and government policies. 

Low oil prices severely limit the explora- 
tion that can be economically justified under 
the current U.S. tax structure. That tax 
structure was basically established during 
the high profit period of the late 1970s and 
early 1980s. It has not been revised to 
accommodate the new realities that followed 
the 1986 oil price collapse. Tax structure 
changes could lower effective costs and 
thereby stimulate a dramatic expansion of 
new U.S. exploration and production. 

Low oil prices also severely dampen the 
economic driving force for additional ener- 
gy conservation. The only possible counter 

to that situation is government policy 
change, which could mandate continued 
ene rb  efficiency improvements. When the 
stakes are as high as they are in energy, an 
either-or policy seems to me to be foolhar- 
dv. I believe that both increased U.S. exelo- 
ration-production and increased energy effi- 
ciency are in the national interest, and I 
favor policies that would stimulate both. 

ROBERT L. HIRSCH 
A R C 0  Oil and Gas Company, 

2300 West Plano Parbay, 
Plano, TX 75075 

Erratum: In Constance Holden's article "NIMH finds 
a case of 'serious misconduci " (News & Comment, 27 
Mar., p. 1566), the location of the Oakdale Regional 
Center for Developmental Disabilities was incorrectly 
given as Illinois. The center is in Oakdale, Michigan. 

~p 

Emturn: In the 1 May AAAS News (p. 610), four 
garagraphs that should have a peared under the heading 
PacLfic Division meets in fan Diego, 14-18 June," 

incorrectly appeared under the heading "SBOF focuses 
on science in the middle grades." The misplaced text (p. 
611) begins, "In addition, several field trips are sched- 
uled. . . ." and ends, "or call 415-752-1554." 

Erratum: In Jean L. Marx's Research News article 
"Oxygen free radicals linked to many diseases" (30 Jan., 
p. 529), Benedict Lucchesi (whose name was misspelled) 
was incorrectly described as expecting to initiate clinical 
trials of superoxide dismutase and catalase in human 
heart attack patients who undergo reperfusion therapy. 
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AreYou Enjoying 
Every Advantage of 

3 VideoTechnolog ye 
A Free Needs Analysis Lets You Know. 
Video technology has fast become an indispensable 
tool in research & development, test and measure. 
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That's why we're offering our free needs analy- 
sis. It's yours by simply filling out the card below and 
returning it in your company envelope. Upon receipt, 
we will review it and offer specific recommendations 
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A fmsimzle from one of Mendel's own handwritten 
manuscripts, in which he sets forth the Mendelian laws. 

The tools of  Mendel's study were the colors, textures and 
shapes ofplants, such as this preserved pea, Pisum 
sativum, pressed in  1853 at the Botanical Garden of the 
University of Uppsala, Sweden. 

Seed proteins of 20 different pea variants (Pisum sativum), focused on Zmmobiline Dryplate pH 4--7. 
The gel was rehydrated with 8M urea, 15% glycerol and 10 mM DDT. (A. Giirg et al, in Electrophoresis '86, ed. 
M.J. Dunn; VCH Verlagsgesellschaft mbH, Weinheim F.R.G. 1986,4354493 



Imagine what Mendel could have 
done with the gel techniques of today! 

The most creative years of Gregor Men- 
del's lifetime were the 14 he spent cross- 
fertilizing and hybridizing peas, and 
beans in an Austrian monastery garden. 
Yet, while Mendel made monumental 
discoveries there, he also tasted defeat. 
Some scholars believe, in fact, that the 
impossibility of verifying his early re- 
sults with hawkweeds is what finally 
discouraged him from continuing his 
pioneering work. 

Think what Mendel could have done 
with today's gel techniques! 

Whereas Mendel was limited to stu- 
dying the colors, textures and shapes of 
plants, modern genetics uses high reso- 
lution electrofocusing advantageously to 
study minute variations on the protein 
level. 

From genetics, electrofocusing has 
spread now to agriculture and the cereal 
trade. In agriculture it is used in the 
breeding and testing of cultivars, and in 
the cereal trade to check the quality of 
seed lots purchased for milling, baking, 
malting and brewing. 

Immobiline DryPlates, the most re- 
cent addition to LKB's family of eledro- 
focusing gels, combine high resolution 
and reproducibility with the conven- 
ience of a dried-down, precast gel. Care- 
fully washed before packaging, to ensure 
that no unpolymerized monomers re- 
main, they are so safe that you can han- 
dle them barehanded. Any solution can 
be used for rehydration - and any addi- 
tive your experiment requires can be in- 
cluded. 

Available in five pH ranges, Immo- 
biline DryPlates are ideal for routine 
analyses of proteins and for the first di- 
mension in 2-D work. 

LKB pioneered the eledrofocusing 
technique too late for Mendel, but in 
time to enrich the creative years of your 
own research. For complete information 
about Imrnobiline DryPlates and other 
outstanding eledrofocusing gels, please 
contad your local LKB representative. 

A . . - - - - - - - - - . . - - - - - - - - - - - - - - - - . - . - .I-. ---.I--. 
DryPlate. It is specifically designed for fast, conve 
any rehydration liquid required. 

r. - - -- - - . . - . . - - - - - -. - - 
nient filling with 

Electrophoresis Division 

LKB-Produkter AB, Box 305,s-16126 Brornma, Sweden. Tel. 08-7998000, telex 10492 
Antwerp (03)2189335 Athens-Middle East + 30(1)894 7396 Beijing 890621 Copenhagen (00295044 HongKong (852)5-8148421 

London (01) 657 88 22 Lucerne (041)57 44 57 Madras (044)452874 Mareow (095) 255-6984 Munich (089)85830 Paris (01) 64 463636 
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Washington (301)963 3200 Zoetermeer (079) 319201 Over 60 qualified representatives throughout the world. 
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Get the results you want 
instantly with the 

Polaroid 35mm Instant 
Slide System. 

If you're looking for the perfect 
ay to keep track of every twist and 
rn in your R&D programs, here's 
le instant answer. Polaroid 35mrn 
stmt slides. 

There's simply no more con- 
venient wav to document what, 

you're doing. &d, when the need stand for slides of small objects or 
arises, no quicker way to present flat art. Capture each phase of s tq  
your findings. by-step procedures so you can 

Use Polaroid 35mm instant review them as soon as necessary. 
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and developm 
presentation. 

Dept.bb0,P.O. Box5011,Clifton, N J 07015. 

certain there's a Polaroid imaging 
Better still, you can do all your solution to handle any development. I Slide System mail thiscoupon to Polaroid Corporation, 

own photography, from start to Instantly 
I 

finish, yourself. In house, in corn- For the P o h i d  Professional I E;&Y I 
plete confidentiality. Without the Film Center nearest you, call toll- I I 
delays that outside services create. h e  800-526-7843 ext. 400. In New I ciu 

Which means when it comes to Jersey, call 800-5- ext. 400. I State Zip 
I 

Tele~hone I 
documentation, review, and presen- 
tation, there's really no need to 
experiment with anything else. Polaroid 

In fact, no matter where your 
research takes YOU, YOU can be o 1% Polaroid Corpontion"Polaroid"@ 
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Don't buv anv microplate reader 
until youve ieen its isoftware. 
Watch all 96 kinetic plots appear TEMPLATE SETUP works like a 
as the reactions proceed. chemical spreadsheet. 
Acijust your 01) plot limit (y-z~uis): shorten it t i~r bst reactions. &sign wells to group t p e s  (blank, standard, control, ~inknown, 
estend it for slower ones. S0lTn1:tu"~-ill replot the data empty). Run your assay or overlay the template on existing 
anti recalculate rates using only the initial linear portion of data and recalculate. Use it to mask outliers and set up multiple 
the reaction. standard curves on the same microplate. 

For quantitation, try any of 5 standard 
curve-fitting algorithms. - - 
Linear Quadratic. Semi-log. Log/logit. 4parameter logistic. 
SOFTmax can also format your data in ASCII for use with 
Lotus 1-2-3@or your own compatible data processing Drogram. 

Flexible data displ 
L'se Grey Scale for cyop 
h>bridoma screening,l'hreshoId . . . . . display . for . serolog): All display 
op a. 

Moving h m  data to results requires more than 
insuumentation.The new SOF1inax"controls 
theVinaCKinetic Microplate Reader, collects and 
analyzes endpoint and kinetic data, and delivers 
many usehl options for computing, plotting, 
displaying, printing and managing microplate 
assay data AU in one simple, menu-driven 
package. 
Evaluate SOlTmax on your IBMmor IBM" 
compatible microcomputer. And find out how 
our +rfd rnicroPlaie assay software can make 
a difference in managing data and results. 
Contact Molecular Devices today for a fiee 
SOETmax demonstration diskette. 

Molecular Dev~ces Corporat~on 
3180 Porter Dr~ve 
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The O m u s  BH-2 Series. Su~erlative versatilib 
Y 

for eduiatmn, mutine and m e k h  microscopy. 
The quality of any microscope system 
relies on the interrelationship of op- 
tical performance, mechanical capa- 
bility and a component system that 
increases its versatility as your needs 
grow. That is the Olympus advantage. 

The widely acclaimed BH-2 Series 
expresses that advantage to its fullest. 
With a comprehensive array of 
modules, stands and objectives, it's 
capable of a vast range of microscopic 
applications. Observation is readily 
available in brightfield, darkfield, 
phase-contrast, differential interfer- 
ence contrast, reflected and trans- 
mitted light fluorescence, and polar- 
ized light modes. Attachments 

also permit multi-person viewing 
and superb photomicrography in 
35mm, large format and cine formats. 

Its performance is as impressive as 
its versatility. From sophisticated 
S Plan Apochromats to economical 
D Achromats, there is a selection of 
LB Series objectives and eyepieces 
that offer exceptional resolution, con- 
trast and field flatness across a broad 
range of magnifications, including 
super widefield with EN. 26.5. The 
uniform brilliance of Koehler illumi- 
nation maximizes these qualities both 
in the Model BHS, with its 12V lOOW 
halogen lamp, and the models BHT 
and BHTU, with 6V 20W lighting. 

From the sturdy, vibration-free stands 
and high-eyepoint eyepieces to the 
placement and precision of stage and 
focusing adjustment controls, the 
ergonomic design of the BH-2 Series 
provides superior ease and efficiency 
of operation. 

For a demonstration of the extra- 
ordinary BH-2 Series microscopes, 
call toll-free: 800-446-5967. Or write 
Olympus Corporation, Precision 
Instrument Division, 4 Nevada Drive, 
Lake Success, NY 11042-1 179. 
In Canada: W. Carsen Co., Ltd., Ontario. 
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I From our local star to the ends 
of the universe . . . . . . . . . . . . . 

ASTRONOMY & 

I This  volume contains 24 articles published in Science between 1982-84, 
ranging from the solar system to the pulsars at the very edge of the observ- 
able universe. Research techniques and instruments described cover such 
diverse topics as proton decay, the Very Large Array, and the planned 
Space Station as a platform for future experiments. 

Each article is self-contained, yet as a whole, the volume reveals a broad, 
coherent, and contemporary picture of our astronomical universe. Selected 
for their depth of coverage and breadth of topics by Morton S. Roberts, past 
Director of the National Radio Astronomy Observatory, these articles are of 
interest to the entire scientific community. 

Contents 

I. SOLAR SYSTEM 

Sun's Influence on Earth's Atmosphere and Interplanetary 
Space, 1.V. Evans 

Solar Flares, Proton Showers, and Space Shuttle, D.M. 
Rust 

Cosmic-Ray Record in Solar System Matter, R.C. Reedy, 
1.R. Arnold, D. La1 

Ultraviolet Spectroscopy and Composition of Cometary 
Ice, P.D. Feldman 

II. STRUCTURE AND CONTENT OF THE GALAXY 

New Milky Way, L. Blitz, M .  Fich, S. Kulkarni 
Most Luminous Stars, R.M. Humphreys and K. Davidson 
Chromospheres, Transition Regions, and Coronas, E. 

Bohm-Vitense 
Interstellar Matter and Chemical Evolution, M. Peimbert, 

A. Serrano, S. Torres-Peimbert 
Formation of Stellar Systems from Interstellar Molecular 

Clouds, R.D. Gehrz, D.C. Black, P.M. Solomon 
Binary Stars, B. Paczyhski 

Dynamics of Globular Clusters, L. Spitzer, )r. 
Magnetic Activity of Sunlike Stars, A.H. Vaughan 
Stars, Their Evolution and Stability, 5. Chandrasekhar 

Ill. GALAXIES AND COSMOLOGY 

Most Distant Known Galaxies, R.G. Kron 
Galactic Evolution ... K.M. Strom and S.E. Strom 
Rotation of Spiral Galaxies, V.C. Rubin 
Quasars and Gravitational Lenses, E.L. Turner 
Windows on a New Cosmology, G. Lake 
Origin of Galaxies and Clusters.. . P.).E. Peebles 
Jets in Extragalactic Radio Sources, D.S. DeYoung 
Quest for Origin of Elements, W.A. Fowler 
Dark Night-Sky Riddle.. .E.R. Harrison 

IV. INSTRUMENTATION 

Radio Astronomy with Very Large Array, R.M. Hjellming 
and R.C. Bignell 

Space Research in the Era of the Space Station, K.1. Frost 
and F.B. McDonald 

I 400pp., ful ly indexed and illustrated; color  plates 

Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3 
Softcover $17.95, AAAS member price $14.35 ISBN 0-87168-275-3 

Order from Sales Depar tment ,  Box  AA, AAAS, 1333 H Street, NW, Washington, D C  20005. A d d  $1.50 postage 
a n d  h a n d l i n g  p e r  order ;  a l l o w  4-6 weeks for  delivery. 
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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, publication title, 
keywords or abstract 
Formats bibliographies exactly as you want them 
Reads your paper, inserts citations into the paper, 
and prepares a bibliography of the references 
cited (optional) 
Downloads references from MedLine data bases 
such as NLM, BRS and DIALOG (optional) 
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Tropical Rain Forests 
and the World 
Atmosphere 
Edited by Ghillean T. Prance, 
Director, Institute of Economic Botany, 
New York Botanical Garden 

The ongoing destruction of tropical rain forests 
may have profound consequences for the global 
atmosphere. Increasing scientific knowledge finds 
that the role of the tropical rain forests in 
maintaining the equilibrium of the atmosphere 
may be far greater than previously believed. Based 
on a AAAS symposium, this volume reports on the 
urgent need for preserving the tropical rain forests 
and includes policy recommendations. 106 pp., 
1986. 

$18.50; AAAS members $14.80 (include 
membership number from Science). 

Order from: Westview Press, Dept. AAAS, 5500 
Central Avenue, Boulder, CO 80301 
Add $2.50 postage and handling for the first book 
ordered; 75 cents for each additional book. 

Published by Westoiew Press for AAAS 
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MACSYMA 
automates symbolic mathematics. 

And yields enormous improvements in 
speed, accuracy and modeling power. 

If you work with quantitative models 1 'I 
in scientific or engineering dis- 
ciplines, MACSY MA can increase 1 
your modeling power. MACSYMA 
combines symbolic and numeric 
computation. And enables you to 
accurately manipulate symbolic 
expressions in a fraction of the time 
required manually. 

Wide range of capabilities 
MACSYMA offers the widest 

range of capabilities for symbolic 
computations in applied mathe- 
matics of any commercially available 
program. For example: 
Algebra: MACSYMA can manipu- 
late large expressions, expand, sim- 
plify and factor expressions, handle 
matrices and arrays, and solve 
systems of equations. 
Calculus: MACSYMA can differen- 
tiate. ~erform definite and indefinite 
integiation, take limits, expand func- 
tions in Taylor or Laurent series, solve 
differential equations, and compute 
Laplace transforms. 
Numerical analysis: You can perform 
numerical analysis using MACSYMAB 
language, compute with arbitrary 
precision arithmetic, use a library of 
numerical analysis routines, and 
generate FORTRAN code. 
Graphics and interfaces: 
MACSYMA can generate report- 
quality graphics in 2D or 3D, with 
perspective, hidden line removal, and 
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Available on many 
computer systems 
Current systems include: 

Symbolics 3600TMSeries 
VAX & MicroVAX I I 
SUN-2 & SUN3 
Apollo 
Masscomp 

Other versions will be following soon. 

For an information kit about all the 
ways MACSYMA can work for you, 
just call 

captions. MACSYMA also interfaces 
with the mathematical text processors 
'TeX' and 'troff'. 

1 -800-MACSYMA. 
In Mass., Alaska or Hawaii only, call 
(61 7) 577-7770. 

Broad base of applications Or please write to us at 
Throughout the world thousands 

of scientists, engineers and mathe- Computer Aided Mathematics Group 
Dept. M-S14 

maticians are using MACSYMA in electromagnetic field problems, symbo~ics, Inc. 
such diverse applications as aero- plasma physics, atomic scattering Eleven Cambridge Center 
nautical design, structural engineer- cross sections, control theory, Cambridge, MA 02142 
ing, fluid mechanics, acoustics, CAD, maximum likelihood estimation, 
electronic and VLSl circuit design, genetic studies, and more. 

MACSYMA 
The most comprehensive software for symbolics TM 

mathematical computing. 
MACSYMA., -, Symbollcs 3600 are trademarks d Symbolcs. Inc VAX and MicrolUX II are trademarks of the Dlgllal Equ~pmenl Corporation SUN-2 and SUN4 are lrademarks d 
SUN Mcrosystems. Inc ~ l l o '  1s a trademark of Apollo Cumpuler. Inc Maucomp IS atrademark dthe Massachuseits Computer a o n  TeX 1s a lrademark d the Amer~can Malhematlcal SOcleiy 
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