
11 December 1981 j7ol. 226 No. 4680 $2.50 

SCIENCE, 
AMERICAN ASSOCIATION FOR THE ADWISEHEW 



here's a Choice of Thr 



' Mainfra computational 

speed in ompact package 

erators' worth of real estate. 

. mainframe class. 
-, 

THE ARRAY PRwcSS-ORS 

Circle No. 326 on Readers' Sewice Card 



ISSN 0036-8075 

14 December 1984 
Volume 226, No. 4680 

SCIENCE 
LETTERS The Merck Index Online: M. Windholz; The Twitch: A Cautionary Tale: K. Reid; 

Firewood Conservation: A.  C. Stern; A.  M. Squires; Evolution: An Expanded 
View: M. Burd; The Garrison Project and Drainage Divides: 
I. G. Grossman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1250 

EDITORIAL Effects of SO2 and NO, Emissions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1263 

ARTICLES Generation and Migration of Light Hydrocarbons: J. M. Hunt . . . . . . . . . . . . . . . . . .  1265 

Intrinsic Mechanisms of Pain Inhibition: Activation by Stress: 
G. W. Terman et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1270 

Trends in Industrial Use of Energy: R.  C. Marlay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1277 

Influence of Clonal Selection on the Expression of Immunoglobulin Variable 
Region Genes: T. Manser, S.-Y. Huang, M. L. Gefter . . . . . . . . . . . . . . . . . . . . .  1283 

NEWS AND COMMENT A Silver Lining for the Weather Satellites? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1289 

NSF Readies New Education Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1291 

Pests Prevail Despite Pesticides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1293 

European Synchrotron Choice Draws Protests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1294 

Mixed Signals on Export Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1295 

Briefing: Weinberger Backs Biowarfare Lab; NCI Tightens Security After Bomb 
Threat; Farm Mechanization Suit Enters New Phase; Lawsuit Seeks a Cap on 
Fluorocarbon Production; Comings and Goings. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1296 

RESEARCH NEWS Probing the Long Tail of the Magnetosphere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1298 

Free Electron Lasers Show Their Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1300 

BOOK REVIEWS Muscles, Reflexes, and Locomotion, reviewed by I .  A .  Johnston; Comparative 
Neurology of the Optic Tectum, W. Wilczynski; The Geochronology and 

BOARD OF DIRECTORS ~~~~,".,,H,"~d",',s~~hairman DAVID A. HAMBURG GERARD PlEL ROBERT W. BERLINER WALTER E. MASSEY 
President President-Elect LAWRENCE BOGORAD DOROTHY NELKIN 

CHAIRMEN AND MATHEMATICS (A) PHYSICS (8) CHEMISTRY (c) ASTRONOMY (D) 
SECRETARIES OF Gail S. Youn Chen Nlng Yang Fred W. McLaffeny Patrick Palmer 

AAAS SECTIONS 
Lynn Arlhur &en Rolf M. Sinclair Jean'ne M. Shreeve Donat G. Wentzel 

PSYCHOLOGY (J) SOCIAL, ECONOMIC. AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
Gregory A. Kimble Robin M. Williams. Jr. Wesle C Salmon Raymond L. Bispl~ng 
Wllllam N. Dember David L. Sills Dav~d i. Hull W. Edward Lear 

EDUCATION (Q) DEMTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION. COMPUTING. AND COMMUNICATI( 
Mawin Druger Robed J. Fitz erald Stuart Feldman Joseph Becker 
Joseph D. Novak Harold M. ~ul?mer Dav~d A. Knapp Madel~ne M. Henderson 

DlVlSlONS ARCTIC DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN 

John Davles 
Pres~dent 

Gunter E. Weller Barbara Wright Alan E. Levlton Charles E. Holley, Jr. M. Michelle 
Executive Secretary President Executive Director Pres~dent Execut~ve D 

SCIENCE Is published week* on  Fridny, except the I#& we& In December, by the American Association for the Advancement of Sclence, 1515 Masmchuaetts Avenue, NW, Weahlngton, D.C. 
20005. Second-class postage (publlcat~on NO 484460) pald at Washlngton D C and at an addltlonal entry Now combined wlth The Sclmtltlc Monthly@ Copyr~ght c' 198.1 by the Amencan Assoc~at~on lor 
the Advancement of Sc~ence Domestlc lndlvlduai memkership and subscrlptlon (k l  Issues) $56 Domest~c lnstltutlonal subscrlptlon (51 cssues) $93 Fore1 n postage extra Canada $24 other (surface mall) 
527, mr-surface vla Amsterdam $65 F~rst class alrmall school-year and student rates on request Slngle coples $2 50 ($3 by mall) back issues $3 ($3 58by mail) B~otechnology 1ssu6 $5 ($5 50 by mall) 
classrwm rates on request Chan of addrks :  allow 6 weeks, lving old and new addresses and seven-dlglt account numbe; Authorlzat~on to photocopy material for Internal or brsonal use under 
circumstances not falllng w~thln t h e g r  us8 provlslons Of the ~opyr!g%t Act IS granted b AAAS to lkbrarles and other users raglstered w~th the Copyrlghl Clearance Center (CCC) Transact~onal Repofi~ng Ser. 
vtce prov~ded that the base fee of $1 per copy Plus $0 10 Per Pa e is pald directly to ~ C C  21 Congress Street Salem Massachusens 01970 The ~dent~licat~on code lor Sc~ence IS 0036-8075 83 $1 + l o  
~oa imastw:  Send Form 3579 to Soence, 1515 Massachusens Rvenue NW, Washlngton D C 20005 Scencels indexed In the Readers Gu~de to Penod~cal L~terature and in several sgec~allzed ~ndexes 



!. SLAUGHTER 
:. SAWYER 

REPORTS Deposit from a Giant Wave on the Island of Lanai, Hawaii: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J . G . M o o r e a n d  G .  W.Moore  

Specific Sequence Homology and Three-Dimensional Structure of an Aminoacyl 
Transfer RNA Synthetase: T. Webster et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Inability of Mouse Blastomere Nuclei Transferred to  Enucleated Zygotes to  
Support Development in Vitro: J .  McGrath and D.  Solter . . . . . . . . . . . . . . . . . .  

RNA Required for Import of Precursor Proteins into Mitochondria: 
F. A .  Firgaira et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Persistence of the Entire Epstein-Barr Virus Genome Integrated into Human 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lymphocyte DNA: T. Matsuo et al. 

Monoclonal Idiotope Vaccine Against Streptococcus pneumoniae Infection: 
M .  K .  McNamara, R .  E. Ward, H .  Kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Essential Role of Insulin in Transcription of the Rat 25,000 Molecular Weight 
Casein Gene: P. Chomczynski, P. Qasba, Y.  J .  Topper..  . . . . . . . . . . . . . . . . . . .  

Carbohydrate Dramatically Influences Immune Reactivity of Antisera to  Viral 
Glycoprotein Antigens: S .  Alexander and J .  H .  Elder . . . . . . . . . . . . . . . . . . . . . .  

Pollen Feeding in an Orb-Weaving Spider: R.  B. Smith and T .  P .  Mommsen.  . . . . .  
Auditory Illusions Demonstrating That Tones Are Assimilated to an Internalized 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Musical Scale: R.  N Shepard and D. S .  Jordan.. 

Activated Expression of the N-myc Gene in Human Neuroblastomas and Related 
Tumors: N .  E. Kohl, C .  E. Gee, F. W .  Al t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

JC Virus Enhancer-Promoter Active in Human Brain Cells: S .  Kenney et al. . . . .  
Purified Human Granulocyte-Macrophage Colony-Stimulating Factor: Direct 

Action on Neutrophils: J .  C .  Gasson et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Elevated Concentrations of C S F  Corticotropin-Releasing Factor-Like 

Immunoreactivity in Depressed Patients: C .  B.  Netneroff et  al. . . . . . . . . . . . . .  

Amino-Terminal Amino Acid Sequence of the Silkworm Prothoracicotropic 
Hormone: Homology with Insulin: H. Nagasawa et  al. . . . . . . . . . . . . . . . . . . . .  

Voltage-Dependent Calcium Channels in Glial Cells: B. A .  MacVicar . . . . . . . . . . . .  

SHEILA E. WIDNALL 
LINDA S. WILSON 

GY AND GEOGRAPHY (E) 
W. Hay 
las Dutro. Jr. 
4L SCIENCES (N) 
4. Good 
n E. Rhoads 
TICS (U) 
A Ba~lar 
J. Wegman 

Evolution of Africa, M. P. A .  Jackson; Ice Sheets and Climate, 
G .  E. Birchfield; Magnetic Reconnection in Space and Laboratory Plasmas, 
T. G. Forbes; Books Received . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1308 

WILLIAM T. GOLDEN 
Treasurer 

BIOLOGICAL SCIENCES (G) 
Dorothy M. Sktnner 
Walter Chav~n 
AGRICULTURE ( 0 )  
John Pesek 
Ralph J. McCracken 
ATMOSPHERIC AND HYDROSPHERIC (W) 
Wtlliam W. Kellogg 
Bern~ce Ackerman 

WILLIAM D. CAREY 
Executtve Ofl~cer 

ANTHROPOLOGY (H) 

Prtsc~lla Retntng 
INDUSTRIAL SCIENCE (P) 
J. Kenneth Craver 
Robert L. Stern 
GENERAL (X) 
George C. Sponsler 
Rodney W Ntchols 

erlcan Assocqat~on for me Advancement of Sctence lvas founded In 1848 and ncorwrared .n 1874 Its ob ects 
Rner :ne wor* ol sctent sts, to lac t'rate cooperat!on among Inem. to loster scient~lo freedom and respons 6, !v. 
ve tne eflect veness ol sc.ence in tne promotqon 0' ndman wetlare. and to ncrease ~ u b l ~ c  .nderstand~nq an0 
ition 01 the tmportance and prorntse of the methods of sclence In human progress. 

COVER 

Basic oxygen furnace beneath ladle tilt- 
ed to. the charging position to  receive 
the liquid hot metal portion of the 
charge before refining iron into steel. 
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THE U.S. ARMY MEDICAL RESEARCH AND DEVELOPMENT COMMAND 
IS ACCEPTNG PROPOSALS FOR RESEARCH IN 

DRUG DEVELOPMENT AGAINST VIRAL DISEASES 
OF MILITARY IMPORTANCE (SYNTHESIS) 

DAMDI 7-85-R-0010 

There is a need for drugs whlch are useful as treatment or prophylactic submissions will be determined in consultation w~th the COTR and be 
drugs against life-threatening viral diseases. Drug development program consistent with recommendations of a compound select~on panel, composed 
emphasis 1s on the development of prophylax~s or therapy for U.S. military of the COTR, consultants and In-house sclentlsts. 
personnel considered to be at risk of infection by natural andlor altered Reports. Quarterly, annual and final progress reports shall be required In 
microorganisms. In order to find such drugs, appropriate chemicals are accordance with the schedule of any resultant contract. Repr~nts of any 
needed for testing. Specif~c areas of Interest are: publications resulting from sponsored research shall also be provided to the 

a. Synthesis of compounds as potential drugs useful against viruses of uSAMRDC. 

flavi-, alpha-, bunya-, arena-, and adenoviruses. Of special interest are Contract Provisions. Contracts awarded shall contain, where appropriate, 

compoun~s which will be effective against hemorrhagic or encephalitic detailed special provisions concerning patent rights, rights in technical data 
d~seases. Compounds with broad spectrum antiviral activity are of most a" computer software, reporting requirements, equal employment opportuni- 
interest. ty, care of laboratory animals, use of human sublects, good laboratory 

b, synthesis of compounds to be selected for testing by the COTR and a Practices requirements, acquisition and disposit~on of equipment, and other 

compound selection panel based on consideration of existing research data requirements. Contracts shall also incorporate all general provisions required 

and scientific literature, modern techniques of drug deslgn, structure activlty by the FAR, FAR Supplement and Army FAR Supplement. 

relationships, present knowledge of viral pathogenesis and ~mmunology, 
pharmacokinetics of drugs, and mechan~sms of action of antiviral drugs METHOD OF SELECTION AND EVALUATION CRITERIA 

Proposals may be submitted for one or more of the above top~cs or a Proposals will be evaluated flrst on their relevance to military and program 
specific portion of one topic. A proposer may submit separate proposals on requirements. Those found to be relevant will then be evaluated on a 
different topics or different proposals on the same topic. competltlve basis by a collect~ve discussion conducted by review committees 

In accordance with the Federal Acquisition Regulation (FAR) any con- composed of scientists knowledgeable in the topic area. Proposals will be 

tracts awarded under this solicitation may be of any type or combination of evaluated first on the~r relevance to the chosen topic. Scient~fic acceptability 

types which will promote the best interests of the Government. It is anticipated will be determined by using the following 

that multiple-year, incrementally-funded, level-of-effort type, cost re~mburse- a. Techn~cal Approach. 
ment contracts will be awarded. Each Increment will be approximately 12 1. If the offeror proposes to synthesize speciflc compounds, is the 

Of the be with the proposed rationale suff~ciently sound such that there 1s a reasonable expectation that the 
scope of work but in no case shall exceed five years. new compounds will lead to improved utility for the proposed use? Is it well 

documented or based on samples of tested analogs? 
PROPOSAL PREPARATION INSTRUCTIONS AND REQUIREMENTS 2. If the offeror proposes to synthes~ze compounds recommended by 

Proposals shall include a table of contents and should cover the points c~ted the compound selection panel is the proposed technical approach adequate 
below, insofar as they are applicable. as evidenced by: 

a. Name and Address of Organization. At least one copy must carry the (a) Proposed solutions to potential problems 
original signature of an official authorized to legally bind the organization. (b) Ingenuity of approaches to process development. 

b, Title of Proposed Research. (c) Flexibility and capacity for the synthesis of a broad varlety of 
c. Description of Proposed Research. Submit a deta~led description of compounds. 

the research objectives Or range of capabilities for synthesis of antiviral b, Soundness of Synthetlc Chemistry. Are examples of proposed synthetic 
compounds, including a speciflc scope of work. The description will also routes well planned, logical, well referenced? Will they very probably lead to 
include a chemical:biological rationale for a specific list of target structures, successful production of target compounds In a timely manner? 1s experience 
and detailed references and reasonable proposed routes for the synthesis of ~n process development of synthetic medicinal compounds demonstrated? 
the compounds. No cost information shall be included In the technical Are examples of accomplishments in the fleld pertinent? 
proposal. c. Competency of Key Personnel. Are the proposed personnel quallf~ed to 

d. Research Involv~ng Human Subjects. No research involving human do the work? Does past experience and/or training indicate probably success? 
subjects will be considered. d. O~al l ty of Available Facilities and Equipment Are they appropriate to 

e. Research Involving Animals. No research Involving animals will be accomplish the job? Are safety factors properly cons~dered? If shared with 
necessary. other projects, what are the priorities established for use? If additional facilities 

f. Personnel. Qualifications of the principal Investigator and other senior and equipment are needed, are those proposed appropr~ate? 
professional personnel and the time each will devote to the research. This 
information, to the extent that it is information about an individual, is subject to After determination of scientific acceptability, the Source Selection Board will 
the requirements of the privacy of 1974 (5 usc 552(a)), ~h~ principal determine the competitive range according to program requlrements, sclent~fic 
purpose and routine use of the information are for the evaluation of the acceptability, and cost to complete contract. Although cost w~l l  be a factor in 
qualifications of those persons who will perform the research. Disclosure of the SelectlOn, Program relevance and scientific acceptab~lit~ will be more 
the information is voluntary, but failure to provide such will prevent evaluation significant factors in selection for contractor award. Further, the proposed cost 

of the proposal. must be realistic, reasonable, and fully just~fled in all categories to be selected 
g. Facilities and Equipment Available. for contract award. 

h. Cost Estimate. An estimate of the total research project cost with a Negotiations will be conducted with those contractors in the competitive range, 
breakdown of funds by cost category (direct labor cost, indirect cost, property i.e., those who satisfactorily meet the above criteria. Final decisions for 
or equipment cost, travel cost, publication cost, consultant cost, other direct funding will be based upon these crlteria and consideration of duplicat~on of 
cost, fee or profit) by year must accompany each proposai and must be other research as well as program balance. The Government may elect to 
submitted on Standard Form 141 1 with complete supporting information. No fund Several or none of the proposed approaches to the same topic. There is 
cost information shall be contained in the technical proposal. no commitment by the Government to make any awards on any topic, to make 
Every effort will be made to protect the confidentiality of the proposal and any a s~ecl f ic number of awards Or to be responsible for any monies expended by 
evaluations. The submitter may mark the proposal with a legend such as that the Proposer before award of a contract. It should be noted that only a duly 
provided in FAR 52.21 5-1 2. Proposals containing a more restrictive legend appointed Contracting Oftlcer has the authority to enter into a contract on 
shall not be considered. behalf of the US Government. 

Unnecessarily elaborate brochures or presentations beyond that sufficient to 
present a complete and effective proposal are not desired. SUBMlSSlON OF PROPOSALS 

Ten (1 0) copies of the complete technical and cost proposals are required for 
CONSlDERATlONS review and evaluation. Proposals must be received at the address below not 

Submission of Samples. Up to 300 compounds are to be prepared each later than 4:00 On January 14, 985: 

year in sufficient quantity such that three to ten grams can be submitted to the Director 
USAMRDC through the COTR for testing. They are to be accompanied by a US Army Medical Research Acquisition Activity 
completed data sheet (WRAMC Form 108) and appropriate analytical and ATTN: SGRD-RMA-RCIDAMD17-85-R-0010 (Shackelford) 
spectral data Selection and priorities for synthesis and appropriateness of Fort Detrick, Frederick, Maryland 21701-5014 
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Pure Maic .  

You're looking at an electron micrograph 
of MonoBeadsEthe most significant advance- 
ment in separation technology since the 
discovery of Sephadex" And it's the 
MonoBeads which give a magical high 
performance to our new Fast Protein Liquid 
Chromatography (FPLC) System. 

With a uniform particle size of 9.8pm, 
this new hydrophilic, monodisperse medium 
is the secret of high performance. 

High resolution of complex biological 
samples suchas proteins, peptides, enzymes, 
monoclonal antibodies and polynucleotides 
can now be conjured up with typical 
separation times of 10-20 minutes. 

A small selection of the substances which have already been 
studied wing the FPLC System. 

nypticpepfides. Laminoacid 
Monoclonal I - k m g k h A l ,  oxidase 
antibodies. -es. 

Senrmproteins. 
Urine proteins. 

7- R e s n  
Insulins. 

Synthetic NADP. Lat6lecihate 
oligormcl+es. Venoms. 

Viprotem 
synthase. 

Pdlenextracts. Placental 
Membrane Ovabumin 

proteins. Gc-gbbulin 

fraction collector, W monitor and pre- 
packed separation columns to fulfill all your 
needs for biological separations. Now, in just 
one or two steps, electrophoretically pure 
enzymes can be purified from crude tissue 
extract in just 10 to 40 minutes, with an overall 
yield in enzyme activity of greater than 80%. 

In fact, we're so confident that we invite 
you to try out any biological sample, in 
aqueous or organic solution, so that you can 
see for yourself just how magical our new 

When we had perfected the separation FPLC System would be for you. 
media, we turned our attention to the 
instrumentation. And we designed a system Pharmacia 
which represents the state of the art in protein Fine Chemicals 
separatibn technology. 

- 
The Pharmacia FPLC System. Pure Magic. Pure Logic. 
Pharmacia Fine Chemicals We've a gradient programmer, 800 Centennial Avenue, Piscataway. New Jersey 08854 

non-stairdess steel pumps, programmable Telephone: (201) 457-8068 or call your local representative. 
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LKB offers you a choice of tw" 

This one is optimized f( lr----- I 
The LKB DNA/RNA Sequencing System 
successfully combines all the relevant technology -- 
and know-how into a single integrated system 
dedicated to and optimized for nucleotide 
electrophoresis. Basically, the amount of 
seauencinn information that can be obtained from 
one experikent is limited primarily by the 
resolution of the electrophoresis system used. This 
resolving power is in turn limited mainly by the 
length and thickness of the gel, by thermal and 
mechanical distortion, and by the so-called 'smile 
effect'. 

The LKB Sequencing System, built up 
around our Macrophor Electrophoresis Unit, 
reduces all these limitations to the absolute 
minimum. I t  provides longer reading frames, 
halves the required sample volume, reduces run , 
times and greatly simplifies the task of gel casting. 

Long ultrathin gels 
By long we mean up to 530 mm; by ultrathin we 
mean down to 0.1 mm. Greater length obviously 
dves a much longer reading frame. while 
reductions in thickness brLg you many benefits. 
You use far less chemical to cast each gel and need I I 
far less sample - as little as 2 p1- to perform each 
run, which is an important factor in many 
applications. Macrophor is rated for safe 5 KV 
operation using ultrathin gels, and this gives both 
improved resolution and shorter run times. A more 
even heat transfer reduces thermal distortion, 
while minimized radiation scattering during 

THE LKB SYSTEMS APPROACH 
At LKB we believe that we should be able to give 
you professional training, advice and support in 
the use and application of our products. And we 
should certainly be able to supply you with 
everything you need,to perform your experiments, 
so you never have to worry about where each item 
comes from, how good it is, whether it will work 
properly with all the other pieces of apparatus, and 
who to turn to when you have problems. That is 
why we offer complete integrated systems, not 
merely a range of individual units. LKB systems 
contain all the instruments, kits, chemicals, 
accessories and supplies you will need in your 
laboratory. Every component of the system is 
designed to work together with and enhance the 
highperformance ofall the other components. A Macrodrive 5 is LKBls safe and easy-to-use Every item carries our name, and we take full 

5 KVpower supplx delivering constant voltage responsibility for it. from 0-5000 constant current from 0-150 mA, 
or constant power from 0-200 W LKB - the electrophoresis experts 



Vertical Electrophoresis Systems 

. i 
$ "L. 

Gel casting the easy way ' * ' . !'.".c 
The advantages of ultra& gels arc onb of ' 

interest if you're sure you can cast your gels easily, 
quickly and reliably. That's why the LKB DNA/ 
RNA Sequencing System includes our Macromould 
Gel Casting Unit which uses a patented sliding- 
plate technique: the fastest and simplest method 
available for casting reproducible, bubble-free gels. 
With just a little practice, you will be able to 
produce perfect gels in under 60 seconds. The 
System includes interchangeable spacers and 
plates for casting gels 0.4, 0.2 or 0.1 mm thick and 
190,410 and 530 mm long. You can also use other 
length plates which you make yourself. 

Bitter experience may tell you that unless well 
supported, ultrathin gels tear very easily during 
removal, drying and storing. Sample slots may 
become deformed during a run, resulting in curved 
bands. To overcome these problems, the gels are 
covalently bonded to a glass plate for ease of 
handling. This is done in practice by casting the 
gel between a thermostatic plate coated with LKB 
Repel-Silane and a plate of float glass coated with 
LKB Bind-Silane. 

Even a 0.2 mm thick, 20% polyacrylarnide gel, 
when bound in this way, can be dried down onto 
the glass plate without damage. The resulting film 
- now only 20 pm thick - can then be placed in 
direct contact with the X-ray film, giving much 
sharper and better resolved bands than those 
obtained from a gel which has not been dried. 

4The LKB Macromould Gel Casting Unit makes 
it easy for you to cast reproducible and bubble-free 
ultrathingels of different sizes and thicknesses in 
less than one minute 

Seriously, no smiling 
It  is desirable to carry out electrophoresis runs at a 
high gel temperature in order to resolve clearly 
those nucleotides that are still compressed in 
conventional systems. In the LKB Macrophor, the 
thermostatic plate onto which the gel is cast is 
used to maintain the gel temperature. Warm water 
is circulated through the unit by the LKB 
MultiTkmp 11, thus ensuring that the temperature 
is constant everywhere in the gel and that all 
samples are run under identical conditions. The 
'smile effect' is thereby eliminated, making the 
bands straight and much easier to read. You can 
use the full width of the gel and obtain equally 
good results from all your samples. 

Not convinced? 
Well, we don't expect you to just take our word for 
all this. Call your local LKB representative right 
now and we'll arrange to show you the full 
capability of the LKB DNA/RNA Sequencing 
System. I 

:ead office: 
~ ~ ~ - ~ r o d u k t e r  AB 

Box 305, S-16126 Bromma, Sweden 
Tel08-98 00 40 Telex 10492 

Main US sales office: 
LKB Instruments Inc 

9319 Gaither Road, Gaithersburg 
Maryland 20877 

Tel(301) 963-3200 
i Telex 909870 (dom), 64634 (intern) 

UK sales office: 
LKB Instruments Ltd 

232 Addington Road, S Croydon 
Surrey C R ~  8YD ~ n ~ l a n d  

4 The DNA/RNA Sequencing System, based on Tel01-657 8822 Telex 264414 F- Other sales offices in: 
the LKB Macrophor Electrophoresis Unit, also Antwerp, Athens (for Middle East), Bangkok, 
includes a 5 K Vpower suppls thermostatic Copenhagen, Lucerne, Madras, Moscow, Munich, 
circulator and all the necessary accessories Paris, Rome, Turku, Vienna, Zoetermeer 

C%deNO. 161 U%%kMjWService - . . 3 4 ~  
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ihe low end to a maximum of 160x. At comparable magnifications, Wild M420 photo macroscope 
the macroscope offers two important advantages over 
conventional stereomicroscopes: (1) a 50% greater resolving Circle No. 305 on Readers' Service Card 

power, (2)an axial imaging path for accurate linear measurements 
and crisp photomacrography, even with polarized light. 

Four macroscope models have been developed: M400 for 
automatic photomacrography; M410 for observation only; M420 
for observation and photomacrography, manual or automatic; and 
M450 with integrated coaxial illuminator for micro-electronics and 
metallurgical applications. 

A wide variety of accessories is available. 

Call or write E. Leitz, Inc., Rockleigh, NJ 07647. (20 1) 767- 1 100. 



RESEARCH JXBaker 
WE PRODUCTS 
-- 

Purify 
donoclonal Antibodies 

with 
BAKERBOND 

M A W M  
HPLC Columns 

BAKERBOND MAW HPLC 
Columns give a fast, one-step 
purification of monoclonal 
antibodies. 
. . . Check their advantages 

Speed 
Versatility 
High Capacity 
High Sample Recovery 
and Purity 

Analytical, Preparative 
and Production- scale 
columns offered 

and then call or write J.T. Baker 
Research Products, for more 
information. 

J.T. BAKER RESEARCH PRODUCTS 

222 Red School Lane 
Phillipsburg, NJ 08865 USA 

(201) 859-2151 
Outside New Jersey (800) 526-0239 

Gross Gerau, W. Germany Deventer, Holland 
blexico City, Mexico. Singapore Sydney, Australiz 

0J.T. Baker Chemical Co. 1984 

:mployment is high, and prospects for 
-eturn of prosperity are bleak. One plant 
n the district, producing metallurgical 
:oke in a modified beehive furnace, 
xactices such thorough postcombustion 
)f volatile matter that the plant's neigh- 
3ors cannot believe it is operating be- 
:ause its stack is so  clean. A furnace of 
:his type could produce a smokeless fuel 
zontaining roughly three-quarters of the 
:oal's original volatile matter at a rate 
-oughly double the furnace's output of 
:oke. The fuel would ignite more readily 
:han anthracite, and new furnaces of this 
type could be built and placed in opera- 
:ion within a year. Furnaces of other 
:ypes could come into production quick- 
ly in the subbituminous coal district of 
Wyoming and Montana. 

Our nation's programs of foreign aid 
have assisted wheat farmers by distribut- 
ing their product to  the world's hungry. 
[sn't it time for foreign aid to assist our 
impoverished miners while also helping 
to preserve the world's forests? 

ARTHUR M. SQUIRES 
Department of Chemical Engineering, 
College of Engineering, Virginia 
Polytechnic Institute and 
State University, Blacksburg 24061 

Evolution: An Expanded View 

J .  G. Kaplan (Letters, 19 Oct.,  p. 240) 
writes that recent evidence concerning 
the inheritance of environmentally in- 
duced traits in plants (Research News, 
29 June, p. 1415) does "not constitute 
evidence for, or even bear on, 'the La- 
marckian concept of evolution' " be- 
cause the traits involved were not obvi- 
ously adaptive. I think such a dismissal 
is a bit hasty. 

1) Lamarck referred to the use or dis- 
use of parts over long periods under a 
particular environmental circumstance 
and recognized imperfect intermediates. 
Further, he was not a t  all precise about 
how he intended his scheme to apply to 
plants, although he clearly did intend so. 
But even today we do not suppose that 
an evolutionary mechanism must pro- 
duce an adaptive character as  an imme- 
diate consequence; drift and meiotic 
drive come to mind. 

2) If indeed nature produces heritable 
acquired traits that are adaptive, we are 
not likely to  know it until we establish 
whether acquired traits can be inherited 
at all. The apparent affirmative evidence 
from plant breeders, along with a plausi- 
ble mechanism (genomic rearrange- 
ment), seems to me to be as exciting a 
discovery as  that of particulate inheri- 

tance. To  suggest that it does not bear on 
Lamarckian evolution because it is not 
prima facie proof misses the point. 

3) There is no question here of La- 
marck versus Darwin. The current fer- 
ment in evolutionary theory appears to  
be heading toward an expanded view of 
evolution in which many processes and 
individual circumstances play a part. 
Finding a legitimate case of adaptive 
Lamarckian inheritance would not likely 
sweep the last century of Darwinism 
aside. Rather (I suspect) such a finding 
would take its place as yet more evi- 
dence for the influence of developmental 
processes on evolutionary modification. 
At any rate, one should not impugn the 
evidence at hand as  heresy, nor use 
Lamarck as bogeyman or straw man. 

MARTIN BURD 
Department of Botany, 
University of Wisconsin, 
Madison 53706 

The Garrison Project and 
Drainage Divides 

The article, "Day of reckoning for the 
Garrison Project" by Constance Holden 
(News and Comment, 31 Aug., p. 904) 
perpetuates a misconception. In North 
Dakota, the Missouri River drainage ba- 
sin is not separated from the Hudson 
Bay drainage basin by a narrow drainage 
divide, as shown in the map accompany- 
ing the article. Rather, the two are sepa- 
rated by a belt of interior drainage in 
which surface drainage flows neither to  
the Hudson Bay nor to  the Gulf of Mexi- 
co ( I ,  p. B107). This belt is only about 30 
kilometers wide in the northwest, but 
widens to about 80 kilometers in the 
southeast. 

It also has a northeastern extension 
that is even wider, about 150 kilometers. 
Thus, much of the precipitation falling 
on the state that runs off the surface 
remains in the state until it is evaporated, 
transpired, or otherwise disposed of. 

I .  G .  GROSSMAN 
U.S.  Geological Survey, 
418 Federal Building, 
402 East State Street, 
Trenton, New Jersey 08608 

References 

1. I. G. Grossman, U.S.  Geol. Survey Prof. Paper 
600-B (1968), p. B104. 

Erratum: In the article "Nuclear magnetic reso- 
nance technology for medical stud~es" by Thomas 
F. Budinger and Paul C. Lauterbur (19 Oct., p. 2881, 
equatlon 2 on page 290 was pr~nted ~ncorrectly. It 
should have read: 

S(t) = 'I 1 drp(r)e-tlT2 e - 2 " i r ~  I' Gi1'1d1' 
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Close 
your eyes. 

Imagine you're creating the ideal 
weekly current information service for 
individual scientists and scholars. You 
think, "Sounds great. . . but impossible," 

It does seem impossible. . .but this 
personal alerting service-tailored just 
for you-exists! You get all the power 
of mainframe searches of a vast data 
base, without the hassle of doing your 
own searches. No log-ons.. . no 
glitches of any kind. 

Now open 
your eyes. 

Your individual laser-printed reports come reliably each 
and every week-for as little as $3.00 per week! 

( I I I I I I I D I I I . I I I I D I I I I I I . I I  

I Send me more information about ASCAX. 
1 
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I YarneT~tle 
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I 

Stale Prolince  count^ I 
I 

1 ZIP postal code Telephone 1 

BBiSSnsti tute for Scientific ~nformation" 
Customer Services Dept., 3501 Market Street, Philadelphia, PA 19104 U.S.A. I Telephone: 12151385-0100, e x t  1371, Cable: SCINFO, Telex: 84-5305 

1 European Office: 132 High Street, Uxbridge, Middlesex UB8 IDP, U.K. 
i 

( Telephone: 44-895-70016, Telex: 933693 UKlSl 
I 

29-3608 1 
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The first attempt to sample the atmosphere of an outer planet, NASA's Project Galileo will journey 750 
million miles to Jupiter this decade. The mission will consist of two spacecraft, an orbiter and a 
Hughes Aircraft Company-built probe. Six instruments inside the probe's descent module will assess 
the structure and composition of the atmosphere, determine the location and structure of clouds, 
calibrate a precise ratio of hydrogen and helium, and measure lightning, radio emission, and energy 
absorption. The probe will transmit data to the orbiter for relay to Earth. Project Galileo will be the 
first interplanetary vehicle launched from the space shuttle. The launch is set for May 1986 and arrival 
for August 1988. Four Hughes-built probes explored the atmosphere of Venus in 1978. 

The sights, sounds, motion, and urgency of combat await pilots who learn to fly the FIA-18 Hornet 
strike fighter in the first computerized simulators of their kind. A pilot wears full flying gear and sits in 
an exact replica of an FIA-18 cockpit located inside of a 40-foot-diameter sphere. High-resolution 
pictures of earth, sky, and targets are projected onto the inner surface of the sphere and matched with 
sounds and vibration. Pilots experience runway vibration, aircraft stalls, buffeting, missile launches, 
cannon fire, dazzling aerial maneuvers, and aircraft and missiles approaching at supersonic speeds. 
The Hughes simulator will save the U. S. Navy and Marine Corps millions of dollars by providing 
combat training without costly flight operations. 

Defects in printed circuit boards are spotted quickly and accurately with a color graphic display in one 
Hughes manufacturing division. Digital information from the computer-aided design of boards is 
processed before testing begins to create exact images of board topography. Automatic equipment 
identifies circuit faults and notifies a central computer. If the computer detects a failure trend, it will 
include an advisory in the test report so defective processes may be investigated. The test data file is 
then sent to a computer-graphics work station. There the board image is displayed, with each fault area 
shown in contrasting color. Hit-or-miss troubleshooting is thus eliminated. 

A trio of multipurpose communications satellites has been introduced by Hughes to handle standard 
communications and direct TV broadcasting to homes. All three are drum-shaped and spin-stabilized. 
One model, designated HS 393, is the domestic communications satellite of thifuture. 1ican carry 16 
high-power channels or 48 channels at lower powers. A second spacecraft, the HS 394, has a flat, sun- 
tracking solar array, thereby combining the best features from the existing technologies of spin- 
stabilized satellites and body-stabilized satellites. The third model, the HS 399, is a small spacecraft 
with 12 channels. Occupying only one-fourteenth of a space shuttle cargo bay, it could be launched for 
about one-third the cost of orbiting a standard 24-channel satellite. 

Hughes needs engineers, scientists, and programmers to design and build advanced airborne and 
spaceborne radar systems, including data links, electronic warfare systems, and display systems. We 
need systems analysts (communications and control theory, signal processing, applied mathematics), 
microwave specialists (antenna, receivers, transmitters, data processors), circuit designers (analog, 
digital, RFIIF), scientific programmers, mechanical designers, and systems and test engineers. Send 
your resume to Engineering Employment, Dept. S2, Hughes Radar Systems Group, PO. Box 92426, 
Los Angeles, CA 90009. Equal opportunity employer. U. S. citizenship required. 

For more information write to: Box 11205, Dept. 64-10, Marina del Rey, CA90295 



I THE FOURTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
FEBRUARY 3-6 

SAN FRANCISCO HILTON HOTEL, SAN FRANCISCO, CALIFORNIA 
Co-Chairmen: 

Zenon Steplewski Hilary Koprowski Joseph Davie 
The Wistar Institute The Wistar Institute Washington University 
Philadelphia, PA Philadelphia, PA St. Louis, MO 

I The Annual Congress for Hybridoma Research, now in its fourth year, is recognized as the premier symposium on the 
subject, and presents the important developments that impact on current and future work. 

I Opening Remarks: CONGRESS CHAIRMAN 

Workshop Topics & Chairmen: 

MONOCLONAL ANTIBODIES AND LYSlS OF TUMOR CELLS 
Dolph Adams, Duke University 

IMMUNOREGULATION 
Frltz Melchers, Basel Institute for Immunology 

IDIOTYPES 
Hilary Koprowskl, The Wistar Institute 

GENETIC ENGINEERING OF MONOCLONAL MOLECULES 
Donald Capra, University of Texas Southwestern Medical School 

DIAGNOSTIC APPROACHES 
Noel Warner, Becton-Dickinson Company 

WORKSHOP VI - TO BE ANNOUNCED 

Poster sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH 
Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up 
until the time of the meeting; however, only those accepted by Dec. 15 will be published in the journal, 
Hybridoma. Contact Dr. Zenon Steplewski (21 5) 898-3924. 

Organized by Scherago Associates, Inc., in conjunction with 
Mary Ann Liebert, Inc. 

REGISTRATION FEES: 
$400 On-site registration - Includes a one year subscription or renewal to the journal, Hybridoma. 
$350 ADVANCE REGISTRATION - (Received by Dec. 1) - Includes a one year subscription or renewal to the 

journal, Hybridoma. 
$1 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. 
4-7 reglstratlons received together from same organization $300 each, Includes 4 journal subscriptions only. 
8-1 0 registrations received together from same organization $200 each, Includes 4 journal subscriptions only. 
Larger group rates available upon request. 
Cancellations must be received in writing by Jan. 9, 1985. 

I Attendance will be limited Make checks payable to: Scherago Assoc., Inc., DNAIHYBRIDOMA 

I Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

I Name 

I Organization 

I Street 

I city State Zip 

I Telephone ) 

I Return to: Hybridoma; c/o Scherago Associates, Inc. 
151 5 Broadway, New York, NY 10036 (21 2) 730-1 050 

I 
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~raction Collector 
Packs 174 ~ubes 

Into A Square Foot. 
And Costs Just $995. 

Here's a fraction collector that combines 
small size with the capacity, versatility, and 
reliability you need for virtually any LC or HPLC 
job. It's ISCO's new Retriever II. 

it% vet'Satile. Retriever I I can handle up to 
four columns at once and collect by time, drops, 
pulses from a pump, or discharges from a 
volumeter. You can even set volume directly in 
0.1 or 1 ml  increments, if you're using i t  with an 
ISCO WIZ pump. Fast movement means 
Retriever II is as useful for HPLC as it is for low 
pressure prep work. Lift-out racks hold 10 to 
18mm tubes or 28mm scintillation vials. 

It's reliable. Retriever II uses the same 
patented, coldroom-proof mechanism that ISCO 
has perfected over many years in 20,000 similar 
fraction collectors and autosamplers. Many are 
still going after 15 years! 

Retriever II is the best value in mid-sized 
fraction collectors. For more information, call 
toll free [800]228-4250. Or write, ISCO, P.O. 
Box 5347, Lincoln, NE 68505. 
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application that involves collecting large amounts 
trical data over a long period oflime. 
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Hildegard barenkamp and Gerhard Zbinden 
Foundation for Realistic Animal Rotestion 

in Scientific Research 

I SCIENTIFIC AWARD 1985 1 
A prize of DM 50'000.- is awarded for an out- 
standing scientific contribution to replacement of 
laboratory animals in teaching in biology and medi- 
cine.. 

The applications may consist of illustrated descrip- 
tions of the procedures (teaching aids), audiovisual 
presentations, computer programs for simulation of 
animal experiments, anatomical models, etc. All 
materials remain the property of the applicants and 
will be returned within three months after distribu- 
tion of the prize. The jury reserves the right to split 
the prize among not more than three applicants. 

Applications should be sent to the chairman of the 
Committee of Adjudicators, Professor G. Zbinden, 
Institute of Toxicology, Schorenstrasse 16, CH- 
8603 Schwerzenbach. Deadline for submission of 
the contributions is December 31, 1985. 

The chairman of the Committee of Adjudicators: 
G. Zbinden. 

I I 
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Early cune~forrn tablet. 

3500 B.C. 
To cope with a need to record 

information, man learns to write. 

Today, 
the problem isnt 

how to record infonnation. 
it's how to find it. 

Thousands of years ago, an in- With more databases than 
formation problem was solved any other online system and the 
when writing was invented in most powerful software available, 
Mesopotamia. DIALOG pinpoints new ideas- 

Today, you face an information emerging technologies, product 
problem of a different kind. How do developments, research policies, 
you find the information you need in social and economic issues. 
a world overwhelmed with data? Instantly, from your desktop ter- 

The solution is DIALOG? the minal or personal computer. With 
world's largest scientific and tech- no monthly minimums or initiation 
nical databank. For over a decade fees. 
we've been providing online access To learn more about this revo- 
to scientific information. lutionary tool, contact DIALOG 

To millions of journal articles, Marketing, 3460 Hillview Ave., 
conference papers, technical re- Dept. 83, Palo Alto, CA 94304. 
ports, books and patents. The infor- Call 800/227-1927 (800/982-5838 
mation you need to do your job. in Calif.). 

& ~ r w n ~  INFORMATION SERVICES, INC. 

Asubsidiary ofthe Lockheed Corporation. 
O DIALOG Information Services, Inc. 1984 

Zeiss dealers 
for laboratory 
microscopes and 
image analysis 
systems 

MA, NH, ME, VT 
Allanlex8 Z~eler Corp. Dedham. MA (617) 326-7410 
M 4  DC 
Balt~more Instrument Co. Inc . Ball~more. MD 
(301) 426-3656 
IM1, ID, OR, WA, AK 
Bartels 6 Stoul. Inc. Bellevue. WA 
(206) 453.1 7051883-2587 
NV, northern CA 
Carson Opl~cal Instruments. Inc . Oakland. CA 
(4 15) 834-2587 
West TX 

Dexler Instrument Co. San Antonlo. TX (512) 699-0063 
V 4  NC, WV 
Easlern Mncroscope Co. lnc . Rale~gh. NC 
(919) 782-0000 
IN, WI, IL 
Eberhardt Instrument Co. Downers Grove. IL 
(312) 964-4240 
Southern CA 
Max Erb lnslrument Co. Burbank. CA (213) 849-2374 
MS. LA 
Flanagan Instruments. Inc . Mandevllle, LA (504) 885-1414 
SC, GA. AL, TN 

Georg~a Instruments Corp. Atlanta. GA (404) 458-8946 
KV, IN. U, IL, MO, KS, NE 
Hnlschfel Opt~cal Inslruments. Inc . St LOUIS. MO 
(314) 727.2250 
PR. FL 

lnslrument Associates. Inc . Longwood. FL 
(305) 830-8616 
CO, W, UT, NV 
JCS Associales. lnc . Englewood. CO (303) 798-961 1 
NV (upstate) 
M#cro.Med Instruments. Inc . Walden. NY 
(914) 564.2999 
U. NM. NV, OK 
M~croscopes Southwest. Inc. Tempe. AZ 
(602) 838.7801 
Northern CA 
M~croscopes West. lnc . Sunnyvale. CA 
(408) 735-7474 
AR, northcentral TX 
M~cro.Tech Inslrumenls. Inc . Dallas. TX 
(214) 446.9600 
on, IN. MI, KV, wv, PA 
Morgan Inslruments. C~nc~nnaln. OH 
(513)874.2191 
NV (Long Island) 
Morrell lnslrumenl CO. Inc.. Melv~tle. NY 
(516) 673-8777 
MN. SC, NO, WI, U, MI 
Norlh Cenlral Inslruments. Inc . Plymouth. MN 
(612) 559.3008 
PA. DE 
Oplo-Syslems. lnc . Jenklntown. PA (215) 884-3337 
nc 
Olake Instruments. Inc. Honolulu. HI 
(808) 395-0891 
MA. RI, CT 
Ra~n~n lnslrument Company. Inc . Woburn. MA 
(61 7) 935-3050 
NV (New Yo* City 6 Weatcltealer) 
Rennhardt Inslrumenls. Inc. Woodbury. NY 
(516) 527-3636 
Southeast TX 
Schares Instrument Corp. Houston. TX 
(713) 468-4460 
NJ 
Sylvax Sc~ent~f~c. Inc . Morr~s Pla~ns. NJ 
(201) 267.57991267-5047 

One Zelss Drlve 
Thornwood. NY 10594 
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THE SECOND ANNUAL CONGRESS FOR 

AUTOMATION, SCALE-UP 
and the ECONOMICS OF 

BIOLOGICAL PROCESS ENGINEERING 
FEBRUARY 7-8,1985 

§AN FRANCISCO HILTON, SAN FRANCISCO, CALIFORNIA 

A one and one half day congress following: 
THE FIFTH ANNUAL CONGRESS FOR RECOMBINANT DNA RESEARCH 

THE FOURTH ANNUAL CONGRESS FOR HYBRIDOMA RESEARCH 

ORGANIZED BY SCHERAGO ASSOCIATES, INC. 
in conjunction with GENETIC ENGINEERING NEWS 

CHAIRMAN: Gerald L. Hawk, PhD, Zymark Corporation 
TOPICS: 

Cell Bank Characterization for Recombinant DNA Mammalian Large scale production of Monoclonal Antibodies, utilizing the 
Cell Lines: Implications for Process Development. EncapcelTM System. 
Cell-Free Translation of Recombinant RNA: a Feasibility The role of the Entrepreneur in Bio-Technology, 
Assessment. 

Trends in Government Regulation and Voluntary Standardization 
Feasible and Optimal Retrofitting of Soluble Enzyme Batch in Bio-Technology. 
Processes to Immobilized Enzyme Processes. 
Considerations for the use of Genetically Engineered Large scale production of Monoclonal Antibodies and their use 

Mammalian Cell Cultures for the production of Biologicals. for Immunopurification. 

Laboratory Automation and Robotics in Bio-Technology. Entrapping Hybridoma Cells in a Membrane-Based Perfusion 
System increases antibody production. 

Automation and Scale-up of Chromatographic Protein 
Purification. Use of Automated Hollow-Fiber Technology for Economical 

Single Step Purification of Monoclonal Antibodies by Anion Production of Monoclonal Antibodies. 

Exchange High Performance Liquid Chromatography. Hollow Fiber Cell Culture for Cell-Product manufacturing. 
Membrane Process Systems for Protein Seperations. Plasma Protein Fractionation and Purification by Zeta-Prep Ion 
Large scale Culture of Animal Cells using the OpticellTM System. Exchange Cartridge. 

. ........................................................... 

Registration Fee: $300.00 
Attendance will be limited. Make checks payable to: Scherago Assoc., Inc. 

Please reserve space(s): Registration Fee must be included. 
Please send Registration Application. 

Cancellations must be received by January 9, 1985. 

Name 

Dept. 

Organization - 

Street 

City State Zip 

Telephone: ( ) 

Return to: 
Automation, Scale-Up; c/o Scherago Associates, Inc. 
1515 Broadway, New York, NY 10036 (212) 730-1050 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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FINDEIS, E. PETER GEIDUSCHEK, GLYNN ISAAC, NEAL 
E. MILLER, FREDERICK MOSTELLER, ALLEN NEWELL, 
RUTH PATRICK, BRYANT W. ROSSITER, VERA C. RUBIN,  
WILLIAM P. SLICHTER, SOLOMON H.  SNYDER, PAUL E. 
WAGGONER, JOHN WOOD 

Publisher: WILLIAM D. CAREY 
Editor: PHILIP H .  ABELSON 

Chief Business Officer: WILLIAM M. MILLER I11 

Editorial Staff 
Assistant Managing Editor: JOHN E.  RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

JEFFREY L.  FOX, CONSTANCE HOLDEN, ELIOT MAR- 
SHALL, R. JEFFREY SMITH, MARIORIE SUN, JOHN 
WALSH 

~ i r o ~ e a n  Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J. CARTER 
Research News: ROGER LEWIN (deputy editor), RICH- 

ARD A. KERR, GINA KOLATA, JEAN L.  MARX, THOMAS 
H. MAUGH 11, ARTHUR L.  ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistant, News: FANNIE GROOM 

Senior Editors: ELEANORE BUTZ, RUTH KULSTAD, 
MARY PRESCOTT 

Associate Editors: MARTHA COLLINS, SYLVIA EB- 
ERHART, CAITILIN GORDON, WILLIAM GREAVES, LOIS 
SCHMITT 

Assistant Editors: STEPHEN KEPPLE, LISA 
MCCULLOUGH, EDITH MEYERS 

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: JOHN BAKER; HOLLY BISHOP, ELEANOR 

WARNER: JEAN ROCKWOOD. SHARON RYAN. BEVERL.Y 
SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to Scientijic Instruments: RICHARD G. SOMMER 
Editorial Administrator: SUSAN ELLIOTT 
Assistant to the Chief Business Officer: ROSE LOW- 

ERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Avenue, NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors," write to the editorial office or see page xi, 
Science, 28 September 1984. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: DONNA RIVERA 

Marketing-Manager: HERBERT L.  BURKLUND 
Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (2 12-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. 
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N.  La Cienega Blvd. (213-657- 
2772); SAN JOSE, CALIF. 95112: Bob Brindley, 310 S. 16 
St. (408-998-4690): DORSET. VT. 05251: Fred W. Dief- 
fenbach, Kent ~ i l 1  Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York 10036 (212-730-1050). 

Effects of SO2 and NO, Emissions 
Concern about acid rain continues to mount, ensuring efforts to enact - 

legislation designed to curtail it when Congress meets again. Earlier, 
impetus for abatement centered around acidification of some lakes and 
around Canadian protests about transboundary flow of some of our emis- 
sions. Lately, attention has been drawn to possible effects of pollutants on 
forests. Pathology has been noted recently in trees at higher elevations 
along the mountains from the Northeast to Georgia. 

The extent of the problem in the United States is minimal in comparison 
to that in West Germany. In just a few years observed occurrences of 
pathology in the forests there have increased from a few percent to more 
than 50 percent. The news from West Germany is alarming, and its impact is 
fueling a demand for action here. 

One proposal is that SO2 emissions should be cut in half. The Electric 
Power Research Institute has estimated that the cost of such a program 
would be $10 billion a year for many years. In this country, the contribution 
of SO2 to the formation of hydrogen ions is about two times that of the 
nitrogen oxides. If the target of an effort is solely to diminish the acidity of 
rain, reduction of SO2 emissions is a logical objective. However, if the goal 
is to avoid possible pathological effects on forests, the focus of abatement 
efforts probably should be NO,. The nitrogen oxides do much more than 
give rise to nitric acid. They are involved in photochemical reactions that 
lead to oxidants such as ozone that are highly toxic to plants and trees. 
Some of these effects have been noted for many years in the vegetation of 
southern California. In that area, there are negligible amounts of sulfur 
oxides but substantial quantities of NO, and photochemical oxidants. 
Damage from ozone to trees such as ponderosa pine has been extensive and 
can be seen in trees as far as 120 kilometers east of the urban centers. 
Studies have shown that chronic exposure to 6 parts per hundred million 
(pphm) of ozone results in visible damage to some conifers. 

Pollution control in West Germany has lagged behind that in the United 
States. The Germans have no speed limit on their autobahns, and the 
vehicles do not have catalytic devices to minimize NO, emissions. Vehicles 
are by far the greatest source of NO,, and the total tonnage of NO2 emitted 
by all sources is greater than that of SO2. Measurement of ozone concentra- 
tion in the Black Forest has yielded a value of about 9 pphm and a peak 
value as high as 27 pphm. Explanations advanced by German scientists for 
the pathology noted in their forests include effects of acid on foliage and 
roots, heavy metals, aluminum toxicity, insects, and diseases. The truth 
probably lies in a combination of all these, together with photochemical 
oxidants. 

There are many gaps in our knowledge about pollutants. A major one is 
the relative effects of wet and dry deposition. The amounts of wet 
deposition are well known. They account, however, for only 20 to 30 
percent of total emissions. What happens to the remainder is a mystery. 

Another important unknown is the rate at which lakes are being acidified. 
Little evidence exists that many lakes are undergoing substantial change 
now. The Environmental Protection Agency is conducting measurements 
on 2000 lakes to establish a database. The magnitude (large or small) of the 
acidification problem should be evident in a few years. 

Another unknown is the relation of sources to deposition. Many people 
believe that burning of coal in the Midwest is the source of acidification of 
lakes in the East. However, local sources are apparently also important 
contributors to acidification. 

These are only a few examples of the lack of knowledge about the effects 
of pollutants. A determined effort is now being made in the United States 
and West Germany to better understand the phenomena and to learn how to 
cope with them. West Germany apparently needs to take quick action, but 
in the United States there is time to seek knowledge before committing to 
enormous expenditures that might prove misdirected.-PHILIP H. ABELSON 



NOTEBOOK: 
PC Data a A Acquisition = a 1 

--- A1 ---- --5.. . 
withou? 

. w  
n 

ri 
0 
k 

Tine  In seconds 

T i m e  i n  seconds T i n e  

When you spend your time in a lab, you want raaordeidata log+x 
to spend it performing experiments, not programming 
computers. 

With this simple fact in mind, Laboratory 
Technologies has developed LABTECH NOTEBOOKTY 
- a remarkable program that eliminates programming. 
Now you can perform real time data acquisition, process ' 
control and analysis on your PC without wasting time 
and effort writing experimental programs. 

LABTECH NOTEBOOK collects data directly 
from your instruments, analyzes it, and produces charts, 
graphs and printouts in far less time than you might 
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have spent just writing a simple program. It also 
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integrates with Lotus 1-2-3" and Symphonym 
for enhanced data manipulation, graphics, 
modeling, and even word processing. Just imagine 
what it would be like to go from raw data to final report 
in a matter of minutes instead of days or weeks. With 
LABTECH NOTEBOOK you can. 

Don't waste any more time experimenting with 
your PC. LABTECH NOTEBOOK can teach it l r n p  aara~frres arrwmranmtly m ~ ?  LOW 1-24 spnwsm 
everything it needs to know to let you work smarter and for data analysis snd mi&dadign 
faster than ever before. After all, isn't that what 
computers are for? 

LABTECH NOTEBOOK supports 
Acrosystems, Burr-Brown, Cyborg, Data Translation, GE 
Datel, Keithley DAS, Metrabyte, National Instruments, 
Taurus and Tecmar hardware. LABTECH NOTEBOOK 
runs on the IBM PC?, XT, AT; COMPAQ, COMPAQ 
Plus; Data General One; DEC Rainbow@ (1st quarter '85); 
and others. 

Call or write Laboratory Technologies today for 
a 30-day free trial of LABTECH NOTEBOOK or to 
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Annual Meeting 
Los Angeles 

26-31 May 1985 

Call for 
Contributed 

Papers 
Poster Sessions Only-Deadline 18 January 1985 

The next Annual Meeting of the AAAS will be in Los 
Angeles, CA, at the Los Angeles Hilton and Westin 
Bonaventure hotels, 26-31 May 1985. Plan to attend; 
information about program activities, as well as housing 
and registration forms, will appear in the 8 March 1985 
issue of Science. 

Although it is too late to submit suggestions for sym- 
posia for this Annual Meeting, contributed papers can be 
sent in up to 18 January 1985. Instructions for abstracts 
are given below and a sample is shown. 

The contributed paper sessions are of the POSTER 
type only. In such sessions, each contributor will have a 
bulletin board on which to place text and graphic material 
(of an oversized nature) for an extended period of time so 
that the work can be discussed with all interested parties. 

Please note that the privilege of contributing a paper is 
extended only to AAAS members, although the member 
need not be one of the authors but merely the endorser of 
the contribution. The presenter, who need not be a mem- 
ber, is expected to register at the Meeting. 

Instructions for Contributors 

Type abstracts, using a clean (new) rib- 
bon, on ordinary white bond paper (8.5 by 1 1 
inches; 21.5 by 28 cm) according to the for- 
mat shown on the right (the example is re- 
duced to about one-half of the linear di- 
mension; your abstract will be printed directly 
from your copy at about two-thirds of its 
linear dimensions). Indicate at the top of the 
page the letter of the AAAS Section which 
comes closest to your subject matter (a full list 
will be found at the bottom of the contents 
page of any issue of Science) as well as two or 
three words which give the subspecialty in- 
volved. 

It is very important to keep your ab- 
stract within the limits of a 5-inch (12.7- 
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. 

At the bottom of the page, left side, type 
the name and address of the person who 
should be contacted regarding the abstract 
(that is, the person we should notify of where 
and when the presentation should be made). 
On the right side, type the name and affilia- 
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. 

Send the original together with 3 copies of 
your abstract to: 

Contributed Papers 
AAAS Meetings Office 

1101 Vermont Avenue, NW 
Washington, D.C. 20005 

Not later than 
18 January 1985 

A b s t r a c t  s u b m i t t e d  f o r  a  POSTER SESSION a t  t h e  AAAS Annua l  
M e e t i n g  i n  Los A n g e l e s ,  CA (26-31 May 1 9 8 5 )  

AAAS S e c t i o n  n e a r e s t  s u b j e c t  m a t t e r  

S u b s p e c i a l i t y  o f  t h i s  S e c t i o n  

t-t 5 inches 112 .7  em) -1 

1 
I n d e n t  F i v e  S p a c e s  and  Type T i t l e  i n  Upper and  Lower 

Case  L e t t e r s  and U n d e r l i n e .  AUTHOR'S NAME ( I n s t i t u t i o n  i n  
P a r e n t h e s e s ) ,  SECOND AUTHOR ( I n s t i t u t i o n )  .* 
S k i p  a  s p a c e  and  t y p e  a b s t r a c t .  The f u l l  w i d t h  o f  t h e  c o l -  
umn o f  t y p e d  m a t e r i a l  s h o u l d  b e  5 i n c h e s  ( 1 2 . 7  cm) and  must  
n o t  e x t e n d  beyond t h a t .  A b s t r a c t s  which  a r e  w i d e r  t h a n  t h i s  
w i l l  n o t  b e  p r i n t e d  ( o n l y  t h e  t i t l e  and a u t h o r s  w i l l  b e  p r i n -  
t e d ) .  The t o t a l  l e n g t h  o f  t h e  m a t e r i a l ,  f r o m  t o p  o f  t i t l e  - t o  b o t t o m  of f o o t n o t e s ,  s h o u l d  n o t  e x c e e d  5 i n c h e s  ( 1 2 . 7  c m ) ;  
m a t e r i a l  which t a k e s  up more t h a n  t h i s  s p a c e  i s  s u b j e c t  t o  

r. a r b i t r a r y  c u t t i n g .  A l l  s p e c i a l  symbols  and  s i g n s  which  mus t  
N 
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be  hand l e t t e r e d  ( e . g . ,  31' ) s h o u l d  b e  r e n d e r e d  i n  r e p r o d u c -  .. i b l e  b l a c k  i n k  a s  c l e a r l y  and  c a r e f u l l y  a s  p o s s i b l e .  The 
V) e n t i r e  s u b m i s s i o n  s h o u l d  b e  of  camera - ready  q u a l i t y  s o  t h a t  
s i t  c a n  b e  p h o t o g r a p h e d ,  t u r n e d  i n t o  a  p l a t e ,  and p r i n t e d .  

E: .+ The p r i n t e d  a b s t r a c t  w i l l  b e  a b o u t  213 t h e  s i z e  of  t h e  t y p e d  
v e r s i o n .  Avoid p a r a g r a p h i n g  a s  t h i s  w a s t e s  s p a c e .  However, 

1 
you may u s e  y o u r  a l l o t t e d  s p a c e  t o  n e a t l y  l e t t e r  i n  e q u a t i o n s  
and d i a g r a m s ,  a s  you deem n e c e s s a r y ,  

- g o z P  + v q  - il:$ 
2 l n  

a s  i n d i c a t e d  i n  t h i s  example .  

*Sk ip  a  s p a c e  and t y p e  f o o t n o t e s .  A u t h o r ' s  names s h o u l d  b e  
i n  a l l  u p p e r  c a s e  l e t t e r s ;  i n s t i t u t i o n s  i n  u p p e r  and  l o w e r  
c a s e  l e t t e r s .  

P e r s o n  t o  b e  c o n t a c t e d  S u b m i t t e d  by AAAS member: 
a b o u t  a b s t r a c t :  

F u l l  Name 
Type name of  member 

Comple te  A d d r e s s  Type a f f i l i a t i o n  o f  member 

( s i g n a t u r e  o f  member) 

14 DECEMBER 1984 




