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Landsat false-color image of ,outhern 
Sierra Nevada Batholith. California. 
The San Andreas Fault s t r~kes  across 
the frame from left to right: the Garlock 
Fault joins the San Andreas in the left- 
center of the image, The deflected 
"tail" of the Sierra Nevada is bounded 
to the right by the Garlock Fault. The 
large tan triangular area in the right- 
center is the Mojave Desert. The biue- 
green areas to the south denote the Sarl 
Fernando Valley and metropolitan Los 
Angeles. See page 172. [EROS DC11ii 
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This Week in Science- 

Engineered bacteria for making vitamin C 
Approximately 30 million kilograms of vitamin C are 
used worldwide each year, and now a genetically engi- 
neered bacterium has been constructed that greatly 
streamlines the process by which the vitamin can be 
made (page 144). Most vitamin C (ascorbic acid) is 
made by multistep chemical synthesis coupled with 
microbial fermentation. It has also been made by a co- 
fermentation process in which two dissimilar species of 
bacteria carry out in tandem the requisite synthetic 
steps. Anderson et a/. describe the construction of the 
"metabolically engineered" organism Erwinia herbicola, 
which carries genes cloned from a member of the 
Corynebacterium genus. The recombinant organism 
can convert the starting material (glucose) into the 
penultimate product in vitamin C synthesis; then, by a 
simple reaction catalyzed by an acid or a base this 
product can be converted into ascorbic acid. 

Cretaceous "winter" 
Discoveries in Denmark, New Zealand, and Spain of 
abundant soot and charcoal in clay samples dating 
back 65 million years suggest that wildfires may have 
contributed to the global extinction of species (thought 
to have been triggered by the impact of an asteroid 
or a meteorite) at the end of the Cretaceous period 
(page 167). The copious amounts of carbon found at 
three disparate sites suggest that a worldwide car- 
bon layer was deposited. Wolbach, Lewis, and Anders 
explain how a meteorite could have ignited wildfires on 
distant continents, burning vegetation and fossil car- 
bons. As much of the terrestrial biomass was con- 
sumed by fire, massive amounts of carbon and dust in 
the atmosphere would have blocked sunlight and inhibit- 
ed photosynthesis, noxious chemicals would have 
harmed living creatures, and the earth could have 
been cooled as envisioned also in nuclear winter sce- 
narios. These data from ancient events may be appli- 
cable to predictions about effects of a nuclear winter. 

Martian dust devils 
Viking Orbiter photographs show that there are dust 
devils on Mars (page 175). Columnar, conical, or funnel- 
shaped vortices of dust apparently rise into the thin 
Martian atmosphere as the surface is heated during 
summer afternoons. Dust devils were typically 1 to 2.5 
kilometers high, although the tallest reached 7 km. Most 
were found where the terrain was smooth, and analysis 
of their color showed that they were composed of 
surface dust. Thomas and Gierasch estimate that a 
typical dust devil 2 km high and 200 m in diameter would 
contain 3 x lo3  kilograms of dust. Further investigation 
will help determine whether this dust load plays a part in 
initiating major dust storms on the planet. 
11 OCTOBER 1985 

Toxic Escherichia coli 
The common gut bacterium Escherichia coli can be- 
come a dangerous pathogen when infected by a phage 
(a bacterial virus) that carries a toxin gene (page 179). 
The phage converts normal E. coli to toxin-producing 
organisms that cause infantile diarrhea and hemorrhag- 
ic colitis. The pathogenic form produces 10,000 times as 
much toxin (called Shiga-like toxin or SLT) as does 
normal E. coli. Newland et a/. found that phage strains 
insert a structural gene into the host E, coli chromo- 
some; this gene specifies production of SLT. The gene 
for SLT and the toxin produced are structurally similar to 
the gene and toxin found in shigellae that cause dysen- 
tery. 

Enzymes in the brain 
The A and 8 monoamine oxidases-degradative en- 
zymes that affect neurotransmitter concentrations and 
functioning by removing amine groups from neurotrans- 
mitters-are found in discrete regions of the primate 
brain (page 181). The A form was found (with highly 
specific monoclonal antibodies) in cells that use cate- 
cholamine as a neurotransmitter; B was found in cells 
that use serotonin. Because A, not B, deaminates 
serotonin, Westlund et a/, suggest that the normal role of 
these enzymes is a protective one, deaminating extra- 
neous amines that encounter the neuronal cells. A 
different destructive role may be played by the B form in 
some drug abusers; brain damage and parkinsonism 
have been associated with use of synthetic opiates 
contaminated with MPTP which, upon activation by the 
B enzyme, produces toxic cellular effects. Aberrant 
enzyme activities are also thought to accompany certain 
psychiatric and neurologic disorders for which enzyme 
inhibitors have been used clinically. 

Biochemistry of heart throbs 
A transmembrane signal protein Ni or a related molecule 
in a family of proteins thought to mediate a number of 
hormonal actions is associated with functional changes 
in the developing heart (page 186). The automatic 
beating of heart cells changes during development: it is 
at first stimulated by a-adrenergic catecholamines and 
later inhibited by them. This change is brought about by 
neurologic influence-innervation by sympathetic 
nerves in the heart-and has been observed in culture. 
Steinberg et al, found that the Ni-like protein increases 
as responsiveness changes and that it is involved in 
biochemical and pharmacologic regulation of respon- 
siveness. The results are pertinent to normal cardiac 
ontogeny and perhaps to unusual circumstances-myo- 
cardial infarction and heart transplantation-in which the 
heart may revert to an earlier developmental state and 
respond differently to a-adrenergic stimulation. 

115 



A continuing source of biological reagents 
from mton Biosciences Inc. 

AffiPureTM Antibodies to a transforming growth factor and AffiPureTM Antibodies are valuable research tools for 
oncogene proteins are produced in sheep against synthetic scientists working in the fields of TGF's and oncogenes. 
peptides. Use of affinity-purified chromatography yields Triton Biosciences' commitment to providing a continu- 
antibodies which are monospecific and greatly reduces ous source of biological reagents to the cancer-related 
non-specific reactions. 

Piton Biosciences Inc now offers: 7 
[7 RasHa pal AffiPureTM Antibody 
a TGF AffiPureTM Antibody 
RasKiLa p2l AffiPureTM Antibody 

C] Fes g85 AffiPureTM Antibody C 
1 research community is strengthened by our expan- 

ded facilities, increased human resources and our 
encouragement of working communications with 
institutions and independent researchers. 

For additional information, contact Triton Bio- 
sciences Inc., 1501 Harbor Bay Parkway, Alameda, 
Calif. 94501, Tel. (415) 769-5200. Customer Services: 
1-800-TRITONS. In California call: 1-800-682-6200. 

Circle No. 124 on Readers' Service Card 

- Triton Biosciences 1ncr" 
A Subsidiary of Shell Oil Company 



Well to begin with, you won't compromise 
high sample load with poor resolution. In 
fact, our way gives you 10 times greater 
load and also 10 times better resolution 
- at the same time! 

Sounds too good? Just try advanced 
electrofocusing by using Immobiline. It's 
the only system available that lets you 
immobilize the pH gradient within the 
gel, puts an end to drift, cuts out conduc- 
tivity gaps and gives you infinite stability. 

Look up J. Biochem. Biophys Methods 
8 (1983) 157-172, and fmd out how pre- 
parative electrofocusing separates proteins 
in quantities of up to 1 gram - completely 
free from low molecular weight conta- 
minants. Better still, just fill in the 
coupon and get all the facts. Or try it 

straight away, and I'll see that we give 
you an attractive discount on your first 
order. 

1 
I 7 

---- 
hure on 
lalytical 
- 

me your 
iline Syst 
L!..- - I - - *  

new brocl 
em for ar 
--r --..- :- 

---- 
tase send 
le Immob 
J - - - - - .. - 

I Please send me your latest cat 
I on Quality Chemicals for elect 
I phoresis and electrofocusing. 
I Plc 

I Nam 

I Com: 
I 
I Depa 

I Address 

g. 

alogue 
ro- 

THE INCEMNE GROUP 
LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. %I. +46(8)98 00 40, telex 10492 

Antwerp (03) 218 93 35. Athens-Middle East +30 (1) 894 73 96. Copenhagen (01) 29 50 44. Hongkong (852) 5-555555 
London (01) 657 88 22. Lucerne (041) 57 44 57. Madras (044) 45 28 74. Moscow (095) 256-9002. Munich (089) 85 830 

Paris (06) 9286507. Rome (06) 39 90 33. Stockholm (08) 98 00 40. Tokyo (03) 293-5141 . Turku (021) 678 111 
Vienna +43 (222) 92 16 07 . Washington (301) 963 3200 . Zoetermeer (079) 31 92 01 

Over 60 qualified representatives throughout the world. 

Circle No. 34 on Readers' Sewice Card 



- -.-. 
exce 
I Giml 

com 
I New 

inie! 
I Star 

jrlty. 
~dard sizes t 

Techni - cal Manufi - 

terns 
., ..,."..;..-m 

~ ~ . . . .  .- . . . . . .  -. . 

ew standard! 
bration isolal 

I v  JlrRC , 
hranaara ~ O S F M O U ~ I  IsoIaIors cornDlneo wlrn aeries 10 honey corn^ lops i 

!ptional levels of attenuation and damping. 
bal Piston isolators attenuate both vertical and I 
pact module. Wide range of load ratings. 
' Series 76 honeycomb core t o ~ s  offer suoerior U~I I IUI I  IU. IIUIUILV IU at1 

15 Centennial Drlve, Peabody, Massacnusens UlYt iU  
one: 617-532-6330 Telc 

TMC 14R2 

orporation 
. . .  -. 

bration in a 

..:.-I:*.. "..A "*, 

Circle No. 88 on Readers' Sewice Card 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Seamhas for any combination of authors, years of publication, 
reference title (or m y  words in the title), and topks covered 
by the reference 
Formats bibliognphks exactly as you want them 
Alphabetizes references Menu driven dhlogue 
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 . . .  $1 150° 

s350°0 . . . . . . . . . . . .  VAX/VMS (native mode) 

AMY 
MANUAL 
8 DEMO 

322 Prorpetct Avo., Hartford, CT 06106 
(203) 247-8500 
Connecticut residents add 7*/~~/0 sales tax. 

% 

QUALITY 
CHARTS AND 

GRAPHS 
from your IBM PC, XT, AT 

and HP or compatible plotter 

a Error Bars a Smooth lines, 
Clean diagonals a Movable 
Labels a Log and Semi-log scales 

. .  a and more. 
Load data from Keyboard or disk, 
any ASCII or DIF file (including 
LOTUS 123) 
This and other new microcomputer 
tools for the scientist. Cal! or write 
for our FREE catalog. 

JANDEL SCIENTIFIC 
2656 Bridgeway, Sausalito, CA 94965 

800-874-1888 (outside CA) 
415-331-3022 (inside CA) 

I Circle No. 83 on Readers' Service Card 

Science, Arms Control 
& National Security 
This pressing issue for all scientists is the 
focal point of these new titles from AAAS: 

THE VERIFICATION CHALLENGE: Problems and 
Promiac of Strategic Nuclear Anns Control Verifica- 
tion, by Richard A. Scribner. Theodore J. Ralston, 
and William D. Metz. Available November 1985, ca. 
200pp.. $15*. 
STRATEGIC NUCLEAR ARMS CONTROL VERIFICA- 
TION TERMS AND CONCEPTS: A Glossary, by 
Richard A. Scribner and Kenneth N. Luongo. AAAS 
(1985) 48pp.. $2.50.. 
STRATEGIC NUCLEAR ARMS CONTROL VERIFICA- 
TION: An Annotated Bibliography, 1977-1984, by 
Richard A. Scribner and Robert Travis Scott. AAAS 
(1985) ca. 108pp.. $7.50'. 

THE STRATEGIC DEFENSE INITIATIVE: Some 
Arms Control Implicatiow, by Jeffrey Boutwell and 
Richard A. Scribner. AAAS (1985) 48pp.. $2.50*. 

To order, write to: Committee on Science, Arms 
Control. and National Security. AAAS, 1333 H Street, 
NW. Washington. DC 20005. 
(* Please add $1.50 postage and handling per order. Allow 
4-6 weeks for delivery. AAAS members receive a 20 percent 
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THE FIFTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
JANUARY 2 6  - 29 ,1986  

BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND 
Co.Chairmen: 

Zenon Steplewski, The Wistar Institute, Philadelphia, PAoHilary Koprowski, The Wistar Institute, Philadelphia, PAoJoseph Davie, Washington University, St. Louis, MO 

Keynote Speaker: Mark Davis, Stanford University, Stanford, CA Title: Tcell Receptor Gene Structure and Function. 

We are planning six Working Group Meetings on "Murine Monoclonal Antibodies Available for Clinical Application". These Group Meetings will be restricted to 20 
participants each in the following fields: 

Group A: lmmunohistological Diagnosis Group D: lmmunotherapy of Solid Tumors 
Leader: J. Schlom, NCI, Bethesda, MD Leader: A. Houghton, Sloan Kettering Cancer Center, New York, NY 
Repporteur: M. Nuti, Laboratorio Di Immunologia, Rome, Italy Repporteur: S. Ferrone, New York Medical College, Valhalla, NY 
Group B: Radioimmunoscintigraphy Group E: lmmunotherapy of Leukemia and Lymphoma 
Leader: J..E Chatal, Center Rene Gauducheau, Nantes, France Leader: J. Ritz, Dana Farber Cancer Institute, Boston, MA 
Repporteur: J. Powe, Victoria Hospital, Ontario, Canada Repporteur: K. Foon, University of Michigan, Ann Arbor, MI 
Group C: Antigens Shed by Tumor Cells Group F: lmmunoconjugates 
Leader: R. Bast, Duke University Durham, NC Leader: K. Krolick, University of Texas, San Antonio, TX 
Repporteur: J.-Y Douillard, Center Rene Gauducheau, Nantes, France Repporteur: J. Fulton, Southwestern Medical School, Dallas, TX 
It is our intent to select participants actively involved in the above listed research for in.depth discussion of progress made recently. 
The entire day of Monday, January 27,1986 will be available for these group discussions. The consensus reached by the groups will be presented by the Repporteurs to 
the whole Congress and results of these discussions will be published in Hybridoma. 
Investigators interested in participating in Group Meetings should send a short summary to Dr. Ralph Reisfeld, Scripps Clinic and Research Foundation, 10666 North 
Torrey Pines Road, La Jolla, California 92037 by November 30, 1985. 

Workshop Topics & Chairmen: 
HUMAN REPERTOIRE and AUTOIMMUNE DISEASE MONOCLONAL ANTIBODIES in DISSECTING NORMAL and MALIGNANT STEM CELLS 

A. Notkins, NIH, Bethesda, MD. I. Bernstein, Fred Hutchinson Cancer Center, Seattle, WA. 
GENETIC PROBES ISOTYPE SWITCH VARIANTS IN ANALYSIS of ANTIBOW FUNCTION 

J.D. Capra, University of Texas, Dallas, TX. M. Scharfl, Albert Einstein College of Medicine, New York, NY 

Poster sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH 

Participants are invited to submit abstractsforthe poster sessions. These abstracts will be reviewed up until the time of the meeting; however, 
only those accepted by Nov. 15 will be published in the journal, Hybridoma. Contact Dr. Zenon Steplewski (2l5) 898-3924. 

Organized by Scherago Associates, Inc., in conjunction with the journal Hybridoma. 

REGISTRATION FEES: 
$400 Omsite registration - includes a one year subscription or renewal to the journal, Hybridoma. 
$350 ADVANCE REGISTRATION - (Received by Nov. 15) - Includes a one year subscription or renewal 

to the journal, Hybridoma. 
$ 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. 
4-7 registrations received together from same organization $300 each, Includes 4 journal subscriptions only. 
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Please send abstract form. 

Name 

Dept. Organization 

Street 

City State Zip 

Telephone: ( ) 
Return to: Hybridoma; c/o Scherago Associates, Inc. 

Dept. S-10.11, 1515 Broadway, New York, NY 10036 l (212) 730-1050 

11 OCTOBER 1985 Circle No. 56 on Readers' Sewice Card 119 



X-MPower from Boeing. ACCELERATES RESEARCH 
w e t e  a tray X-MP Supercom- AND DESIGN The X-MP lets you do 

puter With a SoG&St& Storage ~evice  more computer in the time YOU'V~ got 
(SSD) that packs a whopping 128 d o n  for the same prim or less. That W=es 

words. more results out of your R&D dollar. And 
I 

brings them in on time. 
I And it's available now via our international 

teleprocessing network. OPENS UP NEW WAYS TO SOLVE 

more calculating power, you Can "0' O ~ Y  

1 

I 
 hi^ isny just a better mousetrap. It's a PROBLEMS. Because YOU have SO much 
total revolution in computing power. 

Scbolal ~~t only we solving current research and a n t  problems f F r ,  but you can 
Far fot develop totally new dgonthms as well. 
can't to d e s i ~  changing problems the way scientists and enpeen  

at amazing yo tdy  new approaches to old 
think about solving problem. Here's why. 
LIGHTNING FAST JOB TURN- These are big claims. %- 

mat's why we want a chance to tell You 
AROUNDS. The X-MP is 30 percent more. Webe got more data than we can 
faster on scalar jobs than the C~?Y the cram into om ad. such as the X-MP's 
old efficiency champ. For v e ~ o ~ d  jobs, incredible venat&ty. ~n mm~acturin.g. ail P@- it runs from 2 to 3 UP to 10 tUna fF- and gm Te1eco-unicat~ons. Best of a, the SSD is 100 to 2% pharmseeuticals. Nuclear power. And 
faster than disks. The resRsUltl I/ O P ~ ~ ~ ~ ! ~  more. plus, have full accffs to Fur 
become a thing of the past. And CPU MA~STREAM@ time-sharing SeMfeS 

d 
will almost equal turnaround time. and our enas r ing  and scientz~ software 
Reently, one p u p  of researchers took O ~ Y  library. 
3.6 hours to solve a seismic, 3-D migration 

* problem that would have taken 23.8 houd  TO get the whole stow, NichokOn 

And for the structural analysis of an off- today at (206) 163-5097. Or write *oemg , 
shore platform, the X-MP turned a 28-hour Computer Se*s, P.0. Box 243469 

CYBER 7M) job into a 26-minute snap. 7A-33, Seattle, WA 98lZ4. 

X-Mp 
Of CRAY R - ~ ,  Ine 

h 

~LOCTOBE~ lsnc 

- 
Is a - In" and J3-g 

a trademark ,,f 'Ihe Boemg ComnanY 'ircle No. 22 on Readers' Servm Card - 121 



w ~ ~ w - ' ~ e  Make Only One Product. 
And We Make It Better Than Anyone Else. 
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Introducing cellgrom cell culture media, now TM extend for three pasages on three cell lines-a 
available through major scientific distributors. ce@ diploid and two heteroploids. Plus, selected media 

We understand that the last thing you need to are hybridoma-tested, at no extra cost. 
worry about is another variable--especially in the cell culture We also test for endotoxins by the LAL chromogenic assay. 
media you use. That's why Mediatech developed cellgro?M Our release standard for liquid media is 5 0.25 ELJlml (.025 

To make ceUgrom the best, we go beyond required standards. nglml, reference FDA standard EG5). Anything else is 
We start with water for injection--even our steam is pure. In not acceptable for release. Final biologd tests include in-house 
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MEDIATECHIDIVISION OF SYBRON CORPORATION 13884 Park Center Road, Herndon. Virginia 22071 1-800-CELLGRO 
~ e l l ~ r o . ~ ~ ~ u a l i t ~ ,  Consistency, Availability. 
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vacuum is required to achieve rotor speeds 
or maintain operating temperatures. 
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brochure. Or, write Du Pont Company, BRML 
# 162210, Wilmington, DE 19898. 
In Canada call (416) 745-9870 
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Arms Control and Intricacy 
This meditation is prompted by the recent passing of Herbert Scoville. 

His career, in and out of government, in pursuit of balanced national 
security tempered by arms control went a very long way in defining and 
exemplifying the idea of scientific responsibility. The best years of his life, 
and all of his dwindling time, went into building the case for the arms control 
process and elucidating the differential impacts of weapons systems on the 
fragile texture of what we term stability. 

Much that assails the eye and the ear, relative to reining in the risk of 
nuclear conflict, is at the level of rhetorical jousting. Our adversary calls for 
a mutual moratorium on tests. We invite the adversary to observe a 
weapons test. Deadlock follows. But below the surface rhetoric is an 
intricacy that grows more complex with time and with weapons innova- 
tions, and it is here that the specialists have so critical a role. 

The likelihood that nuclear weapons will disappear is small. We read in 
Shevchenko's confessional autobiography* that Soviet policy-makers dis- 
miss true nuclear disarmament because, in that event, the Soviet Union 
would cease to be a superpower. If that is to be taken on its face, the puzzle 
of Soviet intransigence is given a new twist, since it seems to say that in 
their case nuclear overkill has evolved into a nonnegotiable geopolitical 
asset. The burden on arms control efforts thus becomes staggering, and the 
focus has to be on measures for conflict avoidance and negotiations to put a 
cap on weapons systems competition. But with trust on both sides near the 
zero point, the course is all uphill. 

The quality of public opinion in matters of arms control and the 
requirements of national security are very important to a society based upon 
the principles of representative government. Nowhere is this problem more 
troublesome than where controversy arises regarding new starts on weap- 
ons systems and confidence levels in the verifiability of arms agreements. 
The parade of disputes over weapons systems in the past decade alone says 
much about the confusion that afflicts public opinion. Each new weapons 
initiative has generated arguments as to need, efficacy, cost, reliability, 
survivability, and consistency with ratified or unratified arms control 
treaties. Not everyone can follow these trails without a guide, and Scoville's 
legacy to his fellow citizens will long survive in the educational work of the 
Arms Control Association. 

Because intricacy besets this whole area, great oversimplifications are of 
no help. Thus, the AAAS thought it timely to publish this year a glossary of 
terms and concepts that bear on problems of verification in nuclear arms 
control matters. It runs to 38 pages, without counting even more pages 
listing key official documents, treaties in force, and "suspended arms 
control negotiations." It is a mouthful. "SLAR" stands for Side-Looking 
Airborne Radar. "Pave Paws Radar" is a phased array radar to warn of 
submarine-launched missiles. "Molniya" are Soviet satellites for military 
communication. "Exoatmospheric" refers to antiballistic missiles that 
operate outside the atmosphere. Thus we begin to glimpse a patch of the 
intricacy that suffuses the nuclear weapons culture and hampers public 
opinion in staying in step with the arms control debate. 

Now a summit meeting is in prospect. It ought to be more than a spectacle 
of personalities on a world stage. It ought to bring into focus the full 
dimensions of the terror that holds us hostage. Whatever may be its 
outcomes, the genuine work of pursuing arms control will be done, as 
always, offstage. It will be done in the quiet zone of the cold war, and those 
who work honestly at it are unlikely to be singled out for peace prizes. The 
unfinished work of Scoville challenges us ~ ~ o ~ o u ~ ~ ~ ~ . - W I L L I A M  D. CAREY 

*A. N. Shevchenko ,  Breaking with Moscow (Knopf,  New York ,  1985), p.  163. 
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1986 AAAS 
ANNUAL MEETING 
Philadelphia, 25-30 May 

The next Annual Meetlng of the AAAS will be In Phlladelphla, 
PA, 25-30 May 1986, at the Franklln Plaza, Bellevue Stratford, and 
Hershey Philadelphia hotels; plan to attend. Information about pro- 
gram activities, as well as housing and registration forms, will appear 
biweekly in Science, beginning with the 31 January 1986 issue. 

Although it is too late to submit suggestions for symposia for the 
1986 Annual Meeting, contributed papers can be sent in up to 17 
January 1986. The contributed paper sessions will be either of the 
POSTER or SLIDE type; see below for instructions and abstract 
sample. 
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with interested parties. 

SLIDE SESSION: Each contributor will have 10 mlnutes to 
present hls or her work and show 2"x2" (35 mm) slldes or overhead 
transparencies. 

Please indicate on your abstract which type of presentation you prefer 
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members, although the member need not be one of the authors but 
merely the endorser of the contribution. All presenters (member and 
non-member) must register at the meeting. 
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inches; 21.5 by 28 cm) according to the for- 
mat shown on the right (the example is re- 
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linear dimensions). Indicate at the top of the 
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will be found at the bottom of the contents 
page of any issue of Science), two or three 
words which give the subspeciality involved, 
and whether you prefer a POSTER or SLIDE 
session. 

It is very important to keep your ab- 
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cm) square. If it is too wide, it will be re- 
turned; if it is too long, it may be arbitrarily 
cut. Note that your original will be our 
camera-ready copy, so type and letter as 
neatly as possible. 
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should be contacted regarding the abstract 
(that is, the person we should notify of where 
and when the presentation should be made). 
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tion of the AAAS member or fellow who is 
submitting the abstract and have this person 
sign the abstract. The privilege of submitting 
a contributed-paper abstract for the Annual 
Meeting is limited to AAAS members or fel- 
lows, but this person need not be one of the 
authors. 
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Skip a space and type abstract. The full width of the col- 
umn of typed material should be 5 inches (12.7 cm) and must 
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will not be printed (only the title and authors will be prin- 
ted). The total length of the material, from top of title 
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you may use your allotted space to neatly letter in equations 
and diagrams, as you deem necessary, 

-g ,a ry +,./ y - ix g 
a h  

as indicated in this example. 
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