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Your real time 
has come. 

From the computer corn- systems. So now you can pick efficient, highly optimized fore- 
pany with over ten years of the one hardware and software ground/background system. 
real-time experience come system that's perfect for you. And it's designed for interfac- 
systemized solutions to real- If you have a lot of data ing with instruments, experi- 
time problems. Three real hme coming from a single source, ments, or wherever you need 
software systems backed by the single software system you real-time capability in a real 
three real-time hardware want is RI II It's a highly hurry. And to make RT-ll even 

better, we give you a range of 
systems to run it on. Put it on 
our PDP-ll/03 and you've got 
one of the most economical 
real-time systems ever. Run it 
on our PDP-ll/34 and you've 
got the best of price and per- 
formance. Match it with our 
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powerful 11T55 and you've got It also gives you the advan- system and enhance your 
the fastest real-time minicom- tages of ANSI-standard system without starting over. 
puter system you can buy. COBOL, FORTRAN and So if you're looking for a 

Yet with all these choices, BASIC languages, as well as real-time system, consider the 
RT-11 may not be what you CODASYL-compatible DBMS. company that lets you design 
need. That's why we ofter So you not only can gather your own. Call your nearest 
RSX-11. data, you can store it, retrieve Digital sales office. Or write for 

If you have a lot of data it and analyze it. In fact, you our new Real-time Systems 
from a lot of sources, RSX-tIi is can handle everything from brochure and our PDP-11 
the software system that can your payroll to your production Software Handbook. 
handle it. It's designed for line withone system. Digital Equipment Corpo- 
applications like factory and All our choices give you ration, PK3/M18, Maynard, 
lab automation. And depend- the chance to design the per- MA 01754. European head- 
ing on which of our hardware fect real-time system. You can quarters: 81 route de l'Aire, 
systems you choose, RSX-11 pick the level of software. Pick 1211 Geneva 26. In Canada: 
can gather, analyze and react to the level of hardware. In short, Digital Equipment of Canada, 
data from dozens to hundreds you can pick the one real-time Ltd. 
of different sources throughout system that's the right real- 
your lab, plant or warehouse. time system for your applica- flu fi 

lAS is the operating sys- tions. And since all our systems j I1 II 
tem to use when no single share FORTRAN, BASIC and U Li 0mm i - 
operating system will do. It's DECnet, you can expand your Circle No. 87 on Readers' Service Cord 
designed for our PDP-11/70 
computer. And it gives you all 
the advantages of RSX-11 real 
time. Plus timesharing, batch 
and data base management. 
All at the same time. 
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Behind the buttons, 
there's a "brain" 

Electronic intelligence has come rewiring or adding equipment. efforts to keep your phone bill down. 
to the phone system. This flexibility makes many new It required an enormous invest- 

It's part of our new electronic services practical. Like having your ment in research and development. 
switching machines, working round- calls forwarded to another number or Building it took even more work 
the-clock to give you better phone being signalled the instant a busy and money. 
service, line becomes free. The instructions But now there are 1000 elec- 

And it's another innovation in are just programmed into the tronic switching offices serving 
telecommunications from Bell Labs system's memory. communities of every size as well as 
andWestern Electric. Electronic switching systems handling long distance calls. And a 
_________________________________ can do more because they're much new office is being installed about 

Intelligent Systems. faster than electromechanical sys- every working day. 
______________________________ tems. So even though they're handling 

Conventional electromechanical many more calls, electronic systems The System Works. 
switching couldn't have kept up with have time left over for other tasks. _________________________________ 
the enormous increase in telephone They continuously check them- Ittook the Bell System to develop 
calling. Only electronic switching can selves for trouble, diagnose any they electronic switching. 
do that. So we've developed a family find, signal for help, and route calls Because only the Bell System 
of electronic machines that are around a trouble spot. . has Bell Laboratories and Western 
handling calls in rural, suburban and But trouble is rare with electronic Electric working together to make 
metropolitan areas. switching. . your telephone system the most 

And our new long-distance Today's systems are working reliable and least expensive in the 
electronic system handles 550,000 round-the-clock with less than world. 
calls an hour -four times as many 12 minutes "downtime" a year on the Which is to say, we had the brawn 
as before. average. That makes them 99.9998% to put a "brain" behind your phone. 

So your Bell telephone company reliable. 
can continue to respond to your needs One of a series of messages to 
better and, at the same time, keep Our Biggest Job Ever, keep you informed of how telecom- 
your costs reasonable. munications technology is changing 

Since electronic switching mach- The development of electronic our world- and the part Bell Labs, 
ines run on instructions that can be switching was the biggest project Western Electric and your 
easily changed, their operations and ever undertaken by Bell Labs Bell Telephone Company are 
services can be changed without and Western Electric in our playing in it. 

Western Electric! Bell Laboratories 
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GRAPHICS AND PERSONAL INTERACTIVITY 

ttWhen the heat's 
justify timesharing 
with paper. 

Problem: Pressure. The 4051 speaks a The 4051 puts you in 
Temperature. graphically beefed-up BASIC command of up to 32K of 
rime. Until you define ... supported by software problem-solving power, with 
influential variables, packages like statistics, that 300K bytes of built-in mag lets you explore analyses of tape storage and optional on- 
your process is out variance and linear and non- line capability. You proceed 
of control. linear regression techniques directiy from inputting data to 

Trouble is, timeshare with unequalled simplicity and outputting time plots, histo- 
costs can also be an unknown interactivity. In integrated cir- grams, even three-dimensional 
quantity. And analyzing pounds cuit production. Chemical renderings-without waiting 
of printout can bog you down analysis. Mathematical model- for a processor or wading 
for days. After all, the challenge lIng. You name lt. through prlntout. 
in hundreds of programs and 
models lies in rapidly defining 
how each variable influences 
the end result. In finding the 
optimum operational range. 

Solution: Tektronix' 
desktop Graphics 
system comes straight 
to the point. 

mif4tRONIX 

TEKTRONIX? 

Circle No. 47 on Readers' Service Ccrrcl 



TEKTRONIX 4051 

on,I can't 

and I can't wrestle 

I Seeing is the simplest Tektronix, Inc. 

language of all. Results you Information Display Group 
can see are results you can use 20. Box 500 
... immediately. You can ex- Beaverton, Oregon 97077 
plore more options, keep Tektronix Datatek NV 
closer to the experiment. You P0. Box 159, Badhoevedorp 
can communicate graphic The Netherlands 
concepts more quickly, save 
them more compactly. It fig- 

Tektronix' solutions-oriented software and ures that Tektronix would be Get the 
library of graphics applications programs first to combine Graphics with 
let you work at your own pace while you desktop intelligence, since 
exploit the full interactivity of the 4051 we've been the Graphics lead- 

- DUCUEE E ers for years. f.tm-..m..  ao 
'44 

Take the heat off. Per- 
> sonal 4051 Graphics starts at 

st $6995 Your local  ',,,',,,,,,,, 1ktronix Sales Engineer can G et to tal 
show you Graphics applica- results. 
tlo ns already underway in 

- ""' 27'7/.. your field. 

- 4, '-'sseanirs-s'45ss-  
7/7//-'4/ 

The 4051 Graphic computing System is 
complemented by a complete line of 
plug-in peripherals like plotters printers, 
hard copy and tape storage devices 
memory extenders and data 
communications interfaces 

U.S. Domestic Price Only 



HERE'S HOW 
. 

GEB PROBLEMS. 

This syringe was designed se syringes are essentially the tried 
to solve the problem of bend- true Hamilton 700 Series Syringes, 

.pluners.If.uve been qqte dellv.ery to+1 %.. We.'ye just 

.ving.that.. pr.obl.e.,..th..i.s add.ed.the.handle.o..m.eth.em m.ore 
Hamilton 800 Syringe is your onvenient and versatile. 
answer. It has a strong metal 
stem which travels through the you damage the glass, needle or plung- 
handle and acts as a sturdy r, you don't have to throw the whole 
guIde fo.the.smaller plunger..syi.i nge away.. Just.repla..e .th.e. syrInge. 
The stem threads onto the plung- assembly. 
er, stablizing it and helping to The glass barrel threads into the 
prevent the plunger from bending. handle to give you a solid connec- 

It is eallycom ortableto hold tion. It's easy to make replacements. 
.conveni.E.nt.to.USe.syringe.w.ith.e sydhgeVab handleiteomes. 
handte. The weight balances nicely in 5 l and 10 I capacitie.s1801 N. 
in your hand and allows you to hold illustrated) 
the syringe without the heat of your For more information and lit- 
body affecting the sample. erature on ou GO Series 

in the ha Syri The pge.. ,ctains a nges, writetoJohnN.ado. .'....>,.Hamilton.co.PQ.  ox 10030,. 
friction ring that gives you an adjust- 
able drag on the stem-plunger, pro  Reno, Nevada 89510. 
viding resistance against high pressure. 

.F...,,AM.Ui'....N. 
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S 
lEc CU-5000 

lEc cRU-5000 

Speeds up to 6,000 rpm 
Forces up to 7,275 xg 
Volumes up to 6,000 ml 
These five floor model centrifuges offer you 
the versatility, quality and performance you've 
come to expect from Damon/IEC Division. Name 
your application - there's a large volume, refriger- 
ated model for the busy clinical lab or blood bank 
(PR-6000), as well as a rugged, explosion-proof model for hazardous 
environments (Model EXD). Over 90 IEC accessories- including 
rotors, rings, adapters, cups, shields, carriers - let you adapt these 
centrifuges to your particular needs. 

Each centrifuge is built to perform and built to last. Quality is 
backed by a 75-year reputation of excellence in centrifugation, 
along with a full one-year warranty against defects in materials 
or workmanship. 

PR-6000. Most advanced refrigerated centrifuge available. Oper- 
ates at speeds up to 6,000 rpm, forces up to 7,275 xg, volumes up 
to 6,000 ml. The choice of blood bankers and clinical labs through- 
out the world. Unique continuous flow zonal rotor (CF-6) adds 
ultracentrifuge capabilities. 
CRU-5000. Economical and compact (2 ft. wide) refrigerated cen- 
trifuge. Capable of speeds up to 5,700 rpm, forces up to 4,575 xg, 
volumes up to 4,000 ml. Used in blood banks, clinical and indus- 
trial labs. Accepts most PR-6000 accessories including high 
speed adapters. 
CU-5000. Provides the same operational ranges and features 
as CRU-5000 when refrigeration isn't needed. Accepts basket 
rotors and high speed (20,000 rpm) adapters. 
Model K. Rugged, dependable standard of industrial and clinical 
laboratories for a generation. Maximum capabilities of 5,200 rpm, 
4,275 xg, 6,000 ml. Accepts 26 different rotors. 
Model EXD. The only explosion-proof centrifuge. Listed by UL 
and certified by CSA for use in Class 1, Group D hazardous 
environments. 
Write today for the new 1976 JEC Floor Model Centrifuge catalog. 

c DAMON/lEG DIVISION 
0 AVE. NEEDHAM HTS, MASS. 02194, TEL (6171 449-0800 
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ISALE 

INVENTORY REDUCTION 

of selected symposium volumes 

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists 
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre- 
hensive, timely, and well-documented. In addition, the Association has published books based on material presented 
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price. 

LII Research in the Antarctic. Edited by D Ground Level Climatology. Edited by LII Arid Lands in Transition. Edited by 
Louis 0. Quam. A report of the ex- Robert H. Shaw. Investigators from a Haroid E. Dregne. contains papers 
tensive research conducted in the variety of scientific fleids concerned presented at the 1969 internationsi 
Antarctic since the International Geo- with ground ievei ciimatological prob- conference on "Arid Lands in a chang- 
physicai Year and the global signifi- iems meet in this volume and explore ing World The papers explore the 
cance of those efforts. Topics such as the effects of climate on particular use of arid iands in different parts of 
giacioiogy, cold poles and heat hal- plants and animals; the effect of ground the world. 538 pages, 1965; third print- 
ances, ocean dynamics and ecosystems level climate on forest fires; the reia- ing 1970. 
are covered. 784 pages (41'/2' x 56" tionship between climate and animal List Price: 
map included), 1971. husbandry; and the reaction of plants 

and animals to various environments. 
List Price:  7' 408 pages, 1967; second printing 1970. D Oceanography. Edited by Mary Sears. 

Presented at the International Oceano- 
D Air Conservation. The Report of the List Price: $>s.n0. o.fiL.' graphic conference (1959), papers col- 

AAAS Air conservation commission. lected in this volume emphasize the 
Authorities in conservation, pollution  Agriculture and the Quality of Our interrelationships between the scien- 
control, pollutants and their effects, Environment. Edited by Nyle c. Brady. tific disciplines underlying ocean- 
law economics, meteorology, public This volume brings together the perti- ography. 654 pages, 1961; fifth printing 
health and government present a nent and essential facts about how 1969. 
wealth of information. 348 pages, 1965; agriculture affects and is affected by List Price: $1  
third printing 1970. the quality of our environment. r 

List Price: casebound  .S0O 476 pages, 1967; second printing 1970. 

paperbound   3.OD List Price: $8 ORDER FORM 
Separation and Depression. Edited by LII Man, Culture, and Animals. Edited by 

LII Anthony Leeds and Andrew P. Vayda. Please send the following at the reduced 
John Paul Scott and Edward C. Senay. The papers gathered in this volume prices: 
contributions were gathered from represent the research that anthro- 
behavior biology, animal behavior pologists and geographers conducted - Research in the Antarctic-$14.0O 
studies, clinical pharmacology, psycho- on the uses people make of particular - Air conservation (cBl-$5.oo 

and social systems, bridging the char- - Air conservation (PB)-$3.00 analysis animals and their products, - Separation and Depression-$14.oo the gap between animal behavior 
models and the human clinical condi- acteristics of these animals, and the - The Maturing ot American Science- 
tion. 256 pages, 1974 effects that using or having to use the $8.00 animals has upon cultural patterns and - rolk song Styie and cuiture-sloQe 
List Price:   14- 00 social organizations. 304 pages, 1965; - Ground Level ciimatology-$e.50 

third printing 1970. - Agriculture and the Quality of 
The Maturing of American Science. List Price: $8.e< Our Environment-$8.50 

LII z' r  - Man, Culture, and Animals-$5.50 
Edited by Robert H. Kargon. This , - Arid Lands in Transition-$9.50 
unique volume traces the development - Oceanography-$8.50 
of science in America during the past TOTAL AMOUNT ENCLOSED 
50 years by drawing together a selec- 
tion of AAAS presidential addresses. check or Purchase Order must accom- 
250 pages, 1974. pany all orders. DO NOT SEND CASH 

List Price:  Name ______________________ 

D Folk Song Style and Culture. Edited by Address __________________________ 
Alan Lomax. Working with a sample City, State, Zip 
of recorded songs and filmed dances 
from all world cultures, the canto- Mail to: 
metrics Prolect discovered ways in AAAS, Dept. fi 
which song and dance style vary by 1515 Massachusetts Ave., NW. 
culture. 384 pages, 1968; second print- Washington, D.C. 20005 
log 1971. (Please allow 0-s weeks for delivery) 
List Price: $/IOOO ____________________ 
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The universal . Tef Ho . iii.fD 

dispenser. 

It works as smoothly with 
alkalis as with acids. 

Dispensette is the universal volumes from 0.1 to SGml with better 
bottle-top dispenser that does lots of than ?1.00/o accuracy and ?0.10/0 
things better than Conventional all- reproducibility. All can be auto- 
glass dispensers; dispensing alkaline claved at 12000 without disassem- 
solutions without sticking or 'freezing' bling. All mount directly on 33mm 
is one of them. screw-neck reagent bottles, and on 

On a Dispensette, the plunger is most other size bottles, cans or 
Teflon coated to insure smoother containers (including STJ 24/40 and 
movement inside the precision- STJ 29/42 glassware) using optional 

screw-in adapters. Dispensettes 
work smoothly with all reactive 
chemicals (except HF), including 
concentrated alkalis. 

7457 

'7 

ground borosilicate glass cylinder. 
The flexible filling tube and curved 

discharge tip are also 

Teflon, eliminating external \ 
glasstubingthatcould 
breakoff,chiporcrack. 
(And either tube can easily .. For literature on the smoothest 

44/ be cut to any desired 'I working, least fragile universal 
length). . dispenser yet designed, just write: 

There's a wide choice Brinkmann Instruments, Cantiague 
of adjustable and fixed- Road, Westbury, N Y 11590 
volume Dispensettes for fast, In Canada 50 Galaxy Boulevard, 
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Use this easy way to shop 
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GLOSSARY OF SELENIUM MATHEMATICS DICTIONARY 
CHEMICAL TERMS Edited by Ralph Zingaro & w. c. Fourth Edition 
By Cliflord Hampel & Gessner Haw- Cooper. Current research indicates James & James. Describing 8,000 
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with those in common usage in the and selenium-bearing natural prod- commentary. A multilingual index, 
chemical industries. Included is a ucts. Described are selenium's many aids to pronunciation and extensive 
wealth of miscellaneous terminology uses and potentials in widely diverse cross-referencing are among the nota- 
widely employed but seldom ex- fields. 852 pp., 379 illus., $47.50 ble features. Appendices contain data 
plained-common prefixes and suf- T,o order this book most often required - denominate 
fixes plus the large number of words Circle No. 143 on Readers' Service Card numbers, differentiation formulas, ta- 
used daily in chemical enterprises, bles of over 400 integrals, and a com- 
288 pp., $14.95 "' prehensive list of symbols and abbre- 

To order this book Card viations arranged by subject. 518 pp.' 
Circle No. 140 on Readers' Service 5" zilus., $17.95 

To order this book 
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CHEMICAL STIMULATION w" < ', PSYCHOLOGY OF SPORT 
OF THE BRAIN 
Behavioral, Pharmacological The Behavior, Motivation, 
and Physiological Aspects 74 44>7>7" / Personality and Performance 

 >4'7' of Athletes 
By R. D. Myers. Shows how different ..  / 

agents act on various regions of the 7/ By D. Susan Butt. Dr. Butt applies 
brain to cause remarkable changes in .4... ,4.44.....444/ ' her background as a clinical and so- 
behavior and bodily function. Pre- K+7>7$' cial psychologist, and former world- 
sents and interprets significant results ,. ranked tennis player, to this probing 
in many specialized areas of investi- analysis of the psychological dynam- 
gation. Explains in detail the basic ics of sports. She examines competi- 
principles of drug action, and de- 4 tion and cooperation in team sports, 
scribes actual laboratory techniques. sex role conflicts of athletes, effects 
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THE 

INTENSE 
NIKON 
S-Kt Compact, the microscope 
with illumination to spare. 

Nikon's intentions in designing this fine clinical 
instrument are as clear as its optics: to create a 
totally professional instrument that adapts to your 
needs. An intensely personal microscope, it ac- 
cepts a full range of modular accessories for 
your most specialized applications. 

To intensify the rewards of Nikon's magnificanr 
optics, the Nikon S-Kt is equipped with a 
unique quartz-halogen illuminator adapter 
that provides the intense light needed for 
photomicrography, phase contrast, polarized 
light, darkfield, and interference <7. 

microscopy. FITC fluorescence 
capability. 

The S-Kt base contains a built-in trans- 
former, voltmeter and solid state 
intensity control. Precentered, flat 
filament bulb guarantees uniform - , 

illumination. 

Whatever your application - its abilities 
are virtually unlimited. Try it. An intensely 
satisfying experience awaits you. 
Write or phone for details. 

Nikon Instrument Division 
Ehrenreich Photo-Optical Industries, Inc. L1i 
623 Stewart Avenue 
Garden City, N.Y 11530 
(516) 222-0200 

Nikon 
The first name - and the last word 
-in optics. 

Hoffman Modulation Contrast System I 

I now available from Nikon I 
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Introducing the Beckman Gamma 9000. 
Sophistication dedicated to simplicity. 

A built-in programmable towers or through the pushbutton control panel. Users need only follow the 
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individual parameters. Scientific Instruments Division, 

Editing can be carried out by either Beckman Instruments, Inc., P0. Box 
the familiar multiple-user command C-19600, Irvine, CA 92713. 
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It steals every scene and autographs it. 
Photomicroscope Ill ... Now another first - new film codifier. 
the fully automatic superstar. The Photomicroscope has been making photomicro- 
Fully automatic built-in 35mm camera for stability, corn- graphic history for 20 years - and is now recording events 
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Fully automatic integrated computer flash to solve vibra- tachment leaves your mark on each exposure. 

tion, reciprocity and color problems. 
For polarized-light and fluorescence work, 98% of the Now you can identify every frame with up to 5 symbols, 

light can be directed onto the film. letters and/or automatically successive numerals regardless 
Largest selection of illumination and other equipment of the length of time your specimens are exposed. 

for all techniques in both transmitted and incident light. Contact us for the complete story or a demonstration. 
Acceptance of photometers, TV, projection screen, other 

format cameras-while keeping full 35mm camera capability. Nationwide Service 
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Reviews of Science 
Philip H. Abelson 

Series Editor 

AAAS brings you outstanding publications on the critical issues of today . . . a serics of 

Compendium Volumes that includes authoritative articles originally published in SCIENCE 
- articles you would have clipped for future reference if you kncw then what the critical 

issues of today would be - articles you will want to assign your students for background 

reading, or use to supplement your own professional library.... Each compendium is avail- 

able in your choice of casebound or paperbound edition. Order onc-or all of them-today! 

ENERGY: Use, Conservation, POPULATION: Dynamics, Ethics, 

d Supply ud Policy 

A collection of enduring and readable articles n prob- The ethics of choice - - the interrel tionship of popula- 

lems in the use of energy for food production aIld dis- tioll size and economic dcvelopment . . . the consequences 

tribution the potential of oil, coal, gas, and uranium for of populatioll growth-sucll 'tre the issues debated in this 

meeting present and future energy needs; long-term collection of outstanding articles, research reports, and 

optional energy sources such as geothermal and solar policy debates. The apers provide a close look at popu- 

energy and the possible use of methanol as a supple- lation research as conducted and reported by American 

ment to or substitute for dwindling gasoline sup -as as a at 

plies. This compendium provides a wealth of ebate between those who advocate different 

in industry. coIltrol. 
entists, well glimpse the continuing information for individuals as well as those methods of contraception and population 

Politics, Economics, 77 Renewable and Non- 
P00W Nutrition, and Research 
This report is essential reading for everyone An important exploration of the new set of 

in meeting the world's food needs. It contains T MATERIALS: renewable Resources 
concerned with the serious problems we face realities affecting the flow of raw materials. his compendium probes the implications of 

thirty-one articles on the perspectives and politics national policy, energy constraints, environmental 

of the world food situation, the nutritional aspects of considerations on materials production and use, the 

world food problems, and the impact of agricultural perspectives in needs and supplies of resources, high 

and biological research on food production and availa- technology materials, and renewable and reusable re- 

bility. Together these articles provide a provocative reas- sources. Essential reading for everyone concerned with 

sessment of the worldwide food crisis and realistic look materials issues and their import for the health of indus- 

at our options for the future. trial economies, the future of materials research, and, 
ultimately, the quality of life. 

Price for each compendium: Retail: $12.95 casebound, $4.95 paperbound; AAAS Member: $11.95 casebound, $4.45 paperbound. 

ORDER FORM  American Association for 
the Advancement of Science 
Department cv 

D 1515 Massachusetts Avenue, NW. 
Please send the following Compendium volumes: Washington, D.C. 20005 

ENERGY POPULATION EOOD MATERIALS 

casebound casebound casebound casebound 
paperbound paperbound paperbound paperbound 

Price for each Compendium: Retail: $12.95 casebound, $495 papcrbound; AAA5 Member: $11.95 casebound, $4.45 paperbound. 

EZ Check enclosed lpayable to AAA5) 7> Please bill me 

Remittance must accompany member orders. Please allow 6.8 weeks for delivery. 

Name 

Address 

_________________________________________________________ State - zip Code 
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Olves the BioTran II  very Automati Tuning Eye for hlh l9nalto-noise retlo optimum ensitivity con- 
to assure that a wide trol. Only four basic ad- spectrum of minute justments er'e needed 
colonIes, plaques and Select lighting, set scan partIcles will be counted. area, tune sensitivity and 

set calibration. 
Greater Sensitivity 
A hIgh performance vid Guide to Couhting 
con tube in the TV camera  7 , , colonies Automatielly electronIcally enhances ' ' How accurate is auto- image visIbIlity, 50 that matic colony counting? colonIes as small as 0.2 Can overlappin g colonies 
ram can be detected. . be counted relia ly? What 

- are the effects of diffe - Feature $IOTRAN ent techniques of plate 
preparation? Can fungi, 

ValId statistical compen- i spreaders and similar or- sation 15 achieved with  AutomatedO lo unt r ganisms be counted? How overlapping colonies and ' do automated counts those that may be masked relate to manual counts? 
at the meniscus of the These, and other Impor- 
dish tant uestions about the ef icacy of automa ed 

colony counting are dis- Optnrnzed Lighting cussed in a new sixteen 
Select from three avail- page booklet available 
able lighting modes: upon request. TransmIssIon, Reflection 
or Dark Field illumination ' Send today for your f ee to detect olonies in a copy GCC/S-177 Wide veriety of counting 
applicatIons. 
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LETTERS 

Advice on Project Seafarer 

5' The article "State scientific advisers: 
The effort in Michigan" (News and Com- 
ment, 26 Nov. 1976, p. 923) features 

444 '4' William C. Taylor, science adviser to the 
governor of Michigan, and his role in the 

>74/77777'. evaluation of Project Seafarer; but defi- 
'4 ciencies in the structuring and perform- 

ance of this role were not mentioned. 
The panel on Project Seafarer included 

several members from academic depart- 
ments already engaged in sponsored re- 
search on Project Seafarer or in direct 
contact with the Navy to obtain funding 
for such research. The information used 
to assess possible environmental prob- 
lems came almost exclusively from the 
Navy, and the panel was briefed by the 
Navy. No attempt was made to contact 
personnel from the state of Wisconsin, 
who had previously examined such ques- 
tions, and no attempt was made to in- 
volve the public before a recommenda- 

* tion was made. No public hearings spon- homogenot sored by the state government were held 
in the Upper Peninsula until a year later, 
when they were forced by public pres- 

sure. The panel met once for a couple of 

seconds! hours before recommending that the Navy prepare an environmental impact 
For homogenization, disper- statement. 

sion, defibration and The timetable for the environmental 
emulsification, nothing impact statement was apparently estab- 

works quite like a Poly- lished for the convenience of the Navy 
tron. Utilizing the Willems and in accordance with the Navy's plans 

>7 "High Frequency Principle", for a public relations campaign in the 
A>' the Polytron combines ultra- 

sonic energy with mechanical summer of 1976. This has been post- 
action to homogenize poned until the summer of 1977, again 

.vi rtually any type of tissue... for reasons apparently related to Navy 
small organs, soft bones, muscle, public relations requirements rather than 

cartilage, even an entire mouse. the need to answer questions raised by 
Because of its unique shear- affected residents. The elaborate proce- 

ing effect, the Polytron outperforms dures involve several agencies with ad- 
any blender, mixerorsimilar homogenizer, ministrative, rather than scientific, com- 

and requires only 30-60 seconds to do petence in many of the areas involved. 
what other instruments do in 15 minutes or There is little evidence of any serious 

more. This rapid action is an important advan- effort to have an in-depth review made 
tage when working with heat-sensitive by qualified scientists appointed for the 

The Polytron system offers a wide purpose. The National Academy of Sci- 
selection of models, generators and speeds to ences study was included at the request 
provide ideal conditions for homogenization as of the Navy after opposition to Project 
dictated by type of material, experimental Seafarer developed. 
conditions and desired end result. For an The emphasis given by Taylor to the 
informative brochure, write: Polytron Division, environmental impact statement ignores 
Brinkmann Instruments, Cantiague Road, questions raised by Congressman Philip 
Westhury, N.Y. 11590. In Canada: 50 Galaxy E. Ruppe (R-Mich.) and others con- 
Boulevard, Rexdale (Toronto), Ont. cerning land use and legal easements as 

well as many other concerns raised in 
public discussions. Irinkmonn Taylor's statements that science advis- 
ers should adopt "more of an advocacy 
position" and that a referendum is an Polgfron unfortunate political commitment repre- 

Circle No. 7 on Readers' Service Card sent political advice which discredits the 
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role of the science adviser. These state- valid criticism. By the same token, it is 
ments are untenable in view of the fact incumbent on scientists not to deserve 
that eight counties in the immediate area the converse criticism: "In none of their 
of the antenna system have already writings do they acknowledge that any N  v v voted by more than a four to one margin experiment should not be done, regard- 

that they are opposed to locating Project less of how much suffering it entails for 
Seafarer in Michigan. The continued ef- the animals used." r ri 
fort to call for public opinion polls or a Aronson and Cooper refer to the' 'sim u ire d i 
second referendum involving counties plistic, reductionist idea that 'alterna- 
outside the proposed area has resulted in tives to live animals' ... can be substi- 
a loss of confidence in both the science tuted for animal experiments.and 

There are lessons to be learned by mals have 'rights' equal to the sociopo- g 
adviser and the governor, to the "quasi-moralistic claim that ani- 
other states considering uses of a science litical rights of women and minorities." 
adviser. The science adviser needs to They complain that Wade does not in- from Waters - the Liquid 
operate within a system of checks and dicate that "many see such statements Chromatography People 
balances and to be constrained by some as being antiscience." I would like to 
form of public accountability. A one- point out that most of the "alternatives 
man operation that is political as well to live animals" (many of which are used New Analysis of 
as scientific is unlikely to result in good very successfully in some areas) were Pharmaceutical Products 
scientific advice or a gaining of public developed for purely pragmatic, not hu- This new 20-pg. refer- confidence. Certainly the office of sci- mane, reasons; that evaluating the "5'' ence describes rapid 
ence adviser must be structured so that "rights" of living things, far from being and economical assay 
the adviser does not appear to serve an obvious and simple decision, is a diffi- . a n d q u a n t it a t i o n 
primarily to sell government programs. cult philosophical problem; and that rais- methods for a wide rangeof drug products. In Michigan, the congressman for the ing moral questions is not "antiscience. A> Described are L sep- 
district involved, the new senator, both Sachs states that "The public's right  arations of Cough prep- 
houses of the state legislature, and major to challenge the ethics and economics of arations, antibiotics, vitamins, and fran- newspapers have called upon the gov- animal research is unquestioned." lIe quihzers, as well as various specialized LO 
ernor to "veto" Project Seafarer. Presi- then goes on to say: "The present peer techniques. 
dent-elect Carter has stated that Project review system, as fallible as it may be, 
Seafarer would not be built in Michigan has been largely successful in curbing Circle No. 76 on Readers' Service Card 
against the wishes of the people and has unethical excesses and in fitting research Paired-Ion Chromatography 
noted that referenda have been held. priorities to available funds." The peer 
The office of science adviser, by locking review system, to my knowledge, is de- This new 16-pg. bro- 
its operations in inflexible procedures voted almost exclusively to determining 2. ,,> chure describes the 
requiring at least 2 years before involving the scientific merit of a proposal and the technique of Paired-Ion chromatography, an al- the public in any significant way, has capability of an investigator to carry it " ternative to ion ex- 
failed to provide information in the con- out. The "economics" (funding) of the change. Plc' allows 
tinuing debate and has left the governor proposal is considered also. But the re- simultaneous analysis 
standing alone, view committees, regrettably, do not in- of acids, bases, and 

DONALD G. YERG elude members designated specifically as ,, neutral compounds. 
Michigan Technological University, spokesmen for the experimental animals Circle No. 77 on Readers' Service Card 
Houghton 49931 to "challenge the ethics ..." of the 

proposed research. New Detectors Brochure 
MAIUORIE ANCHEL ?''""' considerations for the 

New York Botanical Garden, Bronx 10458  ' * Animals and Ethics choice of a LC detec- 
applications are dis- 

The letters from Aronson and Cooper " ' cussed in detail. The 
and from Sachs (19 Nov. 1976, pp. 784 and Recombinant DNA Research capabilities of the Model 440 uv/visible 786) take exception to several statements in Wade's article (8 Oct. 1976, p. 162) on According to the National Environ- " "hz and 400 Series Differ- 
the cat experiments at the American Mu- mental Policy Act (NEPA) of 1969, alter- '. -. ential Refractometers 
seum of Natural History. The letters are, native policies for recombinant DNA are discussed in relation to specific applica- 
unfortunately, in no way unusual in their technology were supposed to be under tions. 
failure to face squarely the broader ethi- consideration last fall. Despite this re- Circle No. 78 on Readers' Service Card 
cal issues involved in animal experimen- quirement, it is widely believed that this 
tation. Speaking of Henry Spira, one of the technology will inevitably proliferate and ii from 
leaders of the action against the muse- that the real policy decisions have al- 
um, Aronson and Cooper remark: "In ready been made. An article in Science AI 
none of his articles does Spira acknowl- (News and Comment, 15 Oct. 1976, p. V YaVAT E R s 
edge that any animal should ever be used 303) reflects the prevailing view: "The ', 

for any experiment, no matter how cru- nuclear genie is now out of the bottle for AS S 0 CI ATE S 
cial it may be judged for human welfare good or ill, and the crucial time of grace 201 Maple Street, Milford, Ma 01757 
or survival." If it is true that Spira has for instituting control over the recombi- Telephone (617) 478-2000 
deliberately evaded the problem, this is a nant DNA technique is probably over." The Liquid Chromatography People 
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ments are untenable in view of the fact incumbent on scientists not to deserve 
that eight counties in the immediate area the converse criticism: "In none of their 
of the antenna system have already writings do they acknowledge that any N  v v voted by more than a four to one margin experiment should not be done, regard- 
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There are lessons to be learned by mals have 'rights' equal to the sociopo- g 
adviser and the governor, to the "quasi-moralistic claim that ani- 
other states considering uses of a science litical rights of women and minorities." 
adviser. The science adviser needs to They complain that Wade does not in- from Waters - the Liquid 
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How has this sense of inevitability has been justified on the grounds that 
been generated? If we look back on the their "development was in large part 
course of events, we find that a policy tantamount to conducting an Environ- 

for of proliferation was never formally mental Impact Assessment" (2). 
adopted. Rather, at major decision-mak- NEPA also requires consideration of 

platinum * ing junctures, it was simply assumed that "all reasonable courses of action, partic- 
these techniques would be exploited on a ularly those that might avoid adverse 

biom edical wide scale. The "moratorium" of July environmental effects." This wise safe- 
1974, while it suspended work on two guard against premature or ill-considered 

Ciienhlcaus classes of experiment, merely advised adoption of actions which pose signifi- 
caution on a third class-the insertion of cant environmental hazards has, by acci- 
animal genes into bacteria-with the re- dent or design, been circumvented in the 
sult that work in this area went ahead. At process by which the guidelines have 
the Asilomar conference, the moratori- been formulated and released. 
um was lifted and replaced by broad If recombinant DNA techniques prove 
guidelines for all experiments except as powerful as expected and human na- 
those judged to be of highest risk. The ture and hardware as unreliable as they 
members of the National Institutes of have always been, proliferation is almost 
Health (NIH) committee which drafted certain to have disastrous consequences 
the guidelines released in June worked eventually. But to establish a policy of 
long and hard on methods for con- proliferation by default is not only to 
tainment of the novel microbes to be uncork the genetic genie in a manner 
manufactured but did not weigh the need likely to bring about disaster: it is also to 
to continue research and development- deny the public its right to make an 
possibly an equally significant factor in informed decision on a matter which vi- 
the risk equation. tally affects its interests. In my view, the 

The situation is troubling because, in only way to protect that right is to re- 
principle, two mechanisms should have quire an immediate and full moratorium 
ensured a more careful approach to for- until policy options have been carefully 

I mation of policy for genetic manipula- considered and chosen through demo- tolkree 
tion. First, the original charge to the cratic procedures developed for the pur- 

research aimed at defining the risks pre- would be frustrating to scientists who 
(In Ps.' 302498$) cede the development of guidelines (1): see the problem in terms of technical 

800-523779.2 NIH guidelines committee required that pose. No doubt this course of action 
Platinum s...cell stain-. - solutions to short-term risks or who, in  used in apqr The goal of the Committee is to investigate the current state of knowledge and technology the name of freedom of inquiry, defend research.., ., regarding DNA recombinants, their survival their freedom to manufacture novel and 
Osmiwn Tetroide .f0stive ., in nature, and transferability to other orga- potentially harmful organisms. But only nisms; to recommend programs of research to - 
arId stain f0r arIrna assess the possibility of spread of specific in this way can we ensure that a decision 
plant cell and tissue seclon.DNA recombinants and the possible hazards to set off down the one-way road of 
examination byiTdcrqsdopy. to public health and the environment; and to proliferation is not made by default. 

recommend guidelines on the basis of the SUSAN WRIGHT Ehioropljinic Acidraa-.research results. College of Engineering, University of 
gent t4sed In body-f lud 
analysis. " ,' In fact, the reverse procedure has oc- Michigan, Ann Arbor 48109 
Platinum  curred. Guidelines have appeared, but 
Com%eesf0raschro. research directed specifically toward as- References 

sessment of hazards is in its infancy. 1. Fed. Reg. 39, 39306(6 November 1974). rnatography column, olef in 2 D. S. Fredrickson, Science 193, 1192(1976). 

seprattori, nd ioch9ricl . Second, the application of NEPA - 

research. I should have ensured consideration of al- The recent enactment of the Toxic 
.vailale  / , ternative policies for research and devel- Substances Control Act (Public Law 94- opruent. Before a government agency 469) may have implications for certain anaIyis arIi other 0tj$ 

4utpiclup your phdne takes any "major action significantly af- kinds of research on recombinant DNA. 
'andc&I. .,?> , fecting the quality of the human environ- In the debate over the risks and benefits 

ment," NEPA requires the circulation to of such research, some scientists have 
latindm palladiotn, the public and to other government stressed that important practical applica- 
ohuqi ruthen,wm, agencies of a "detailed statement" tions, for example, the creation of bacte- 

which describes the environmental im- riological "factories" to produce needed 

MAtTHY  pact of the proposed action and of alter- quantities of somatotropin or insulin, 
Chemiai5 DiVlion, INC natives to it. But NIH reversed this order could be quickly realized. 
MALVRN MNYYANIA  , of procedure thereby sanctioning a pol- The definitions section of the new law 
AJo/frts nMattPy Aft//i  / .> icy of proliferation prior to formal consid- may encompass the use of recombinant 
"Your Flatin(im CqrPj cfi9n . / .,,. eration of that policy under the laws. DNA techniques to produce quantities of 

1 ,,< ' Guidelines were released in June, before these and other important chemicals. Ac- 
., ,,',.>:"' publication of the impact statement in cording to the law, if the administrator of 

Circle No. 86 an Readers' Service Card September. This premature release of the Environmental Protection Agency 
guidelines prior to the impact statement finds that the manufacture of a chemical 
which is required by law to precede them substance "may present an unreason- 
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able risk of injury to health or to the 
environment" and that there are in- TUE. 
sufficient data to determine the risks, he 
can require that those who intend to separations of 
manufacture the substance complete ex- 

outstanding tensive tests to determine the safety of 
s their proposal. 

resolution. PHILIP REILLY 

Yale Law School, 

With a New Haven, Connecticut 06520 

Desaga/Irinkmann Those debating the issue of recombi- nant DNA experiments might do well to 

Double Chamber, consider what can be done along with 
what should be done. While I enjoy read- 

IJieV re even ing the arguments concerning freedom to 
do research and the questionable benefit 

more of additional knowledge, I do not find - "lot" 
these arguments of much use in plotting 

, More specifically, how do opponents ?t'l 
a course of action. 
of recombinant DNA experiments pro- 

- pose to enforce a ban on them, and how 
do proponents of general guidelines ex- 
pect to achieve adherence to such guide- 
lines? Certainly legislative action cannot 
be relied upon, and it is obvious that 
consensus is unlikely. Federal funding "I , '45 .47 ,... policies can influence only the pace at 
which such experiments are conducted. 

Monitoring recombinant DNA re- 
search then becomes the crucial issue. 

Thin Layer Iso.electric.Focusing 
(ThIEF) is a new separation technique One approach for federal surveillance is 
offering numerous advantages over put forth by Clifford Grobstein (10 Dec. 
conventional soelectric focusing 1976, p. 1133). I suggest, for discussion, 
These include simtllta.ecu.s. 

an alternative, two-point proposal: Membrane filters pose a special separation of multiple samples with 1) Establish a small number (three to 
outstanding resolution, accurate nd. five) of "centers for recombinant DNA problem in LSC: When you're trying to count tritiated DNA on an un- 
simple'pH'dt&rrn.batloPs and research," each with an independent dissolved filter you run the risk of 
distinct evaluationbypaper print board comprised of members 
technique. control m 

.Using a Desaga/Brinkrnann TLE from both the scientific and nonscientific issing a substantial number of counts due to absorption of beta 
DoubleChamberefferstheadded . communities and charged with the re- particles bythe DNA molecule, the 
advantage that plates as large as ' sponsibility of setting, publishing, and 
2Ox4Ocm can be utilized, and separa- reviewing guidelines for experiments. In carrier protein, and the filter. For 
tions can b run in the 20cm or 40cm addition to a permanent staff, each cen- quantitative recovery, especially 
direction. f The longer length permits . - with tritiated material, homoge- 
separations even more die/inc f!) The ter would provide for a visiting scientist 
Chamber also accepts two plates program. Federal funding for recombi- ne ous samples are essential. 
2Ox2Ocrn, four plates 2OxlOcm, and up nant DNA research would be confined to Our LSC Applications Labo- 
to eight plates 2OxScm, Multiple 
separations may be rurT simultaneously these few centers. ratory has developed a procedure 

..,using various carrier materials and/or 2) Establish a single, independent re- using AQUASOL? Universal LSC 
buffer systems view board consisting of the director of Cocktail which guarantees sample 

The unique De aga Chamber each center, three members (not asso- homogeneity; the filter is dissolved, 
comes with plastic insulated aluminum ciated with biological research) of the assuring intimate contact between 
cooling blo k, four independent, 
removable electrode troughs with National Academy of Sciences, and two the tritium and the scintillator. 
platinum electrodes, gas-purging port, members from the scientific press. This Ask for LSC Applications Note 
and a transparent cover equipped with board would periodically review the #1: Counting Tnt/a ted DNA Iso- 
four safety switches. (Use of a fully- work of each investigator, issue press lated on Membrane Filters, by Dr. 
stabilized power supply is recoin- releases, screen all material submitted Yutaka Kobayashi. 
mended). For informative literature, for publication, and publish an annual 
write: Desaga Division, Brinkmann 
Instruments, Cantiague Road, report in language comparable to that in 
Westbury, l\LY. 1159.0.the Research News section of Science. 

If we can't stop the research, let's .  New England Nuclear 
549 Aibany Street, Boston, Mass 02118 attempt to keep abreast of the new Customer Service 61 7-482-9595 

Desaga / knowledge. 

Dri PAUL SCHEIE NEN Canada Ltd., Lachine, Guebec; 
Department of Physics, NEN Chemicals GmbH, Dreieichenhain,W. Germany. 
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outstanding tensive tests to determine the safety of 
s their proposal. 

resolution. PHILIP REILLY 

Yale Law School, 

With a New Haven, Connecticut 06520 

Desaga/Irinkmann Those debating the issue of recombi- nant DNA experiments might do well to 

Double Chamber, consider what can be done along with 
what should be done. While I enjoy read- 

IJieV re even ing the arguments concerning freedom to 
do research and the questionable benefit 

more of additional knowledge, I do not find - "lot" 
these arguments of much use in plotting 

, More specifically, how do opponents ?t'l 
a course of action. 
of recombinant DNA experiments pro- 

- pose to enforce a ban on them, and how 
do proponents of general guidelines ex- 
pect to achieve adherence to such guide- 
lines? Certainly legislative action cannot 
be relied upon, and it is obvious that 
consensus is unlikely. Federal funding "I , '45 .47 ,... policies can influence only the pace at 
which such experiments are conducted. 

Monitoring recombinant DNA re- 
search then becomes the crucial issue. 

Thin Layer Iso.electric.Focusing 
(ThIEF) is a new separation technique One approach for federal surveillance is 
offering numerous advantages over put forth by Clifford Grobstein (10 Dec. 
conventional soelectric focusing 1976, p. 1133). I suggest, for discussion, 
These include simtllta.ecu.s. 

an alternative, two-point proposal: Membrane filters pose a special separation of multiple samples with 1) Establish a small number (three to 
outstanding resolution, accurate nd. five) of "centers for recombinant DNA problem in LSC: When you're trying to count tritiated DNA on an un- 
simple'pH'dt&rrn.batloPs and research," each with an independent dissolved filter you run the risk of 
distinct evaluationbypaper print board comprised of members 
technique. control m 

.Using a Desaga/Brinkrnann TLE from both the scientific and nonscientific issing a substantial number of counts due to absorption of beta 
DoubleChamberefferstheadded . communities and charged with the re- particles bythe DNA molecule, the 
advantage that plates as large as ' sponsibility of setting, publishing, and 
2Ox4Ocm can be utilized, and separa- reviewing guidelines for experiments. In carrier protein, and the filter. For 
tions can b run in the 20cm or 40cm addition to a permanent staff, each cen- quantitative recovery, especially 
direction. f The longer length permits . - with tritiated material, homoge- 
separations even more die/inc f!) The ter would provide for a visiting scientist 
Chamber also accepts two plates program. Federal funding for recombi- ne ous samples are essential. 
2Ox2Ocrn, four plates 2OxlOcm, and up nant DNA research would be confined to Our LSC Applications Labo- 
to eight plates 2OxScm, Multiple 
separations may be rurT simultaneously these few centers. ratory has developed a procedure 

..,using various carrier materials and/or 2) Establish a single, independent re- using AQUASOL? Universal LSC 
buffer systems view board consisting of the director of Cocktail which guarantees sample 

The unique De aga Chamber each center, three members (not asso- homogeneity; the filter is dissolved, 
comes with plastic insulated aluminum ciated with biological research) of the assuring intimate contact between 
cooling blo k, four independent, 
removable electrode troughs with National Academy of Sciences, and two the tritium and the scintillator. 
platinum electrodes, gas-purging port, members from the scientific press. This Ask for LSC Applications Note 
and a transparent cover equipped with board would periodically review the #1: Counting Tnt/a ted DNA Iso- 
four safety switches. (Use of a fully- work of each investigator, issue press lated on Membrane Filters, by Dr. 
stabilized power supply is recoin- releases, screen all material submitted Yutaka Kobayashi. 
mended). For informative literature, for publication, and publish an annual 
write: Desaga Division, Brinkmann 
Instruments, Cantiague Road, report in language comparable to that in 
Westbury, l\LY. 1159.0.the Research News section of Science. 

If we can't stop the research, let's .  New England Nuclear 
549 Aibany Street, Boston, Mass 02118 attempt to keep abreast of the new Customer Service 61 7-482-9595 

Desaga / knowledge. 

Dri PAUL SCHEIE NEN Canada Ltd., Lachine, Guebec; 
Department of Physics, NEN Chemicals GmbH, Dreieichenhain,W. Germany. 
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\/ILLEE'S "" V  I 

New 7th 

Edition Table of Contents 

1 Introduction Biology and the Scientific Method. 2 Some 
Major Generalizations of the Biological Sciences 

An emphasis on biology with a human orientation is 
the keynote to success for this outstanding text. NOW, 3. The I: CELL STRUCTURES AND FUNCTIONS Molecular Basis of Life * 4. Cells and Tissues * 5. Gel- with this new seventh edition, it is even more likely to lular Energetics 
excite student interest. 

II: THE WORLD OF LIFE: PLANTS 
Using a lucid textual style, the author provides two 6. Biologic Interrelationships * 7. Prokaryotes and Viruses 
distinct approaches to his subject that make it unique 8. The Kingdoms Protista and Fungi * 9. The Invasion of Land 
for a serious introductory course in general biology, by Plants * 10. The Seed Plants * 11. General Properties of 

Green Plantse 12. Procuring and Distributing Nutrients in Seed 
1. He provides an extensive survey of the kinds of Plants 

living things. (The Whittaker five-kingdom phylogene- 
tic scheme is employed in this edition.) In this context, III: THE WORLD OF LIFE: ANIMALS 13. The Animal Kingdom: Lower Invertebrates * 14. The you'll find the revision of plant material particularly Higher Invertebrates * 15. The Phylum Chordata 
refreshing. It's now more in line with modern botanical 
terminology' and current ideas on plant evolution and IV: THE ORGANIZATION OF THE BODY 
phylogeny-with many new illustrations. ' 16. Blood Cells, Plasma and the Immune Response * 17, In- 

2. Treatment of physiological principles involves ternal Transport and Circulation * 18. Respiration: Gas Ex- 
principally the human organism. This feature has been change * 19. Digestion * 20. Metabolism and Nutrition 
accentuated for this edition with the inclusion of brief 21. Homeostasis and Excretion * 22. Skin, Bones and Mus- 
discussions of and allusions to topics of medical des: Protection and Locomotion 
concern. 

V: THE BIOLOGICAL BASIS OF BEHAVIOR 
fresh material is obvious in every part of the book, 23. Control Systems: Neural Integration * 24. Receptors and Plus, Effectors * 25. Control Systems: Hormonal Integration 

including: 

VI: REPRODUCTIVE PROCESSES * A complete reorganization (and some simplifica- 26. Reproduction * 27. Embryonic Development 
tion) of material on cellular biology and biochemis- 
try; VII: HEREDITY AND EVOLUTION 

* a totally new chapter on human ecology; 28. Transmission Genetics: The Chromosome Theory of 
* careful updatingof information from active research Heredity * 29. The Structure and Function of Genes * molecular biology, 30. Human Inheritance: Population Genetics. 31. Principles areas, including: eukaryotic and Theories of Evolution * 32. The Evidence for Evolution. 

membrane structure, and the immune system; 
* and a refurbishing, replacement, or addition of liter- 33. The Primates and Human Evolution 

ally hundreds of figures. VIII: ECOLOGY 
34. Principles of Ecology * 35. Synecology: Communities, 

By Claude A. Villee, Harvard University Medical Biomes and Life Zones * 36. Human Ecology 
School. 980 pp. About 470 ill. About $15.95. Pub- 
lished January 1977. Appendices * Glossary * Bibliography * Index 
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This Lab Products plant makes 
first-rate metal cages for lab animals. 

(So why have we kept it such a secret?) 

First let it be noted that we really didn't How can you find out about our metal item, just ask us to quote.. .we're tired 
know that we had kept it a secret. cages, etc., anyway? There are several of hearing our people complain that 
This all came out the other day when ways, one of which may well surprise we just haven't told you that we're "the 
our field sales people, to a man, you. That is, if you have anybody's metal cage people" too. 
angrily reported on the existence of a metal cage catalog, that's almost as 
paradox. Namely: that many people good as having ours, because we can 
just can't get it out of their heads that (and do) make many of products shown 
we're "the plastic cage people," . . . either as a standard product or by For details, write or call 
despite the fact that our plant above, for custom fabrication. When you say "How Lab Products Inc., 365 W. Passaic St., 
years now, has been turning out can that be?" you bring us to yet Rochelle Park, N.J. 07662 (phone: 
excellent metal cages, racks, and another well-kept trade secret. 201/843-4600). Why not also request 
accessories for some of the most de- Almost every metal cage that you our complete catalog? 
manding customers around*. order from anyone is put into produc- 

Accordingly, herewith a belated tion after your order is received. And Ih 

metal-fabricating plant that you see the tremendous amount of space and products 

three-part proclamation: (1) That is our it almost has to be that way because of 
in the photo above. (2) It is devoted money that an inventory of metal cages a%41company 
exclusively to the fabrication of metal would tie up. (And the cost to you *IUL 
products of all kinds for animal housing. would have to go up!) 

(3) So, you can now look in anybody Lab Prod ucts...not just 
It does nice work. Incidentally, else's metal cage catalog and ask 

we're proud of this plant and like to Lab Products for a quote on any item plastic cages, metal cages, 
show it off. Care to visit? shown. Simple. custom fabrication, laminar 

5omething else we iust learned: it iooks as Another simple way: request our 
though we now have more fuil-time sales/service catalog showing our extensive line of flow systems, bedding, 
people in the field to cater to customer needs animal care And if your watering 
than anyone else in the business. For the name products. automatic systems, 
of the helpful person in your area, write or call, needs are not met by a specific catalog accessories... 

circle No. 9 on Readers' Service cord copyright? ajoMedic corporation 1976 
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AMERICAN ASSOCIATION FOR Oil Spills 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the pre- The grounding and gradual subsequent destruction of the ship Argo 
sentation and discussion of important issues related to Merchant off Nantucket Island released most of a cargo of 28,000 metric 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by tons of number 6 fuel oil. The circumstances furnished ingredients for a 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- series of exciting news stories. On the air and in print there was liberal use 
including editorials, news and comment, and book re- of the terms disaster, ecological catastrophe, and destruction of fisheries. 
views-are signed and reflect the individual views of the Journalists might have provided a better perspective on the event. A 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are ffil- considerable body of information about oil spills now exists. During the past 
iated. 

Editorial Board decade ten incidents have occurred, each involving greater tonnages than 
1977 that off Nantucket. An excellent source of information on the fate of spills is 

WARD GOODENOUGH DONALD KENNEDY the comprehensive report Petroleum in the Maritime Environment issued 
CLIFFORD GROBsTEIN NEAL F. MILLER by the National Academy of Sciences.* 
H. S. GuTowsKY RAYMOND H. THOMPSON 
N. BRUCE HANNAY When an oil spill occurs a series of dissipative mechanisms begin to 

1978 operate. These are not effective in a confined or anaerobic environment. 
RICHARD B. BALZHI5ER FRANK W. PUTNAM However, on the open seas with high winds, events move rapidly. First the 
JAMES F. CROW MAXINE SINGER 
HANS LAND5BERG PAUL E. WAGGONER spill spreads, and the 20,000-km2 area mentioned in recent news accounts 15 
EDWARD NEY F. CARL WILLENBROCK in line with those seen in other spills after 2 weeks. The spreading is not 

Editorial Staff uniform-part of the area has a thickness of a few millimeters, most has a 
Editor thickness of about 10-' cm. In any event, the circumstances favor evapora- 

PHILIP H. ABELsoN tion of hydrocarbons. Substances with a molecular weight of 300 or less are 
Publisher Business Manager volatilized quickly. Simultaneously the remaining material is subject to 
WILLIAM D. CAREY HANS NUSSBAUM 

Managing Editor: ROBERT .  oxidative processes, especially in sunlight. The thin film of petroleum 
Assistant Editors: ELLEN E. MURPHY, JOHN F. absorbs ultraviolet light and activated molecules react readily with oxygen 

RINGLE to form more soluble, more surfactant products. In stormy seas yet another 
Assistant to the Editors: RICHARD SEMIRLosE dissipative process is effective-removal via sea spray. Tiny drops con- 
News and Comment: JOHN WALSH, Editor; PHILIP M. taming hydrocarbons may be carried by winds as far as 100 km. 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS A wide variety of animals and microorganisms metabolize or detoxify 
WADE. Editorial Assistant, SCHERRAINE MACK hydrocarbons; the straight-chain molecules are particularly easily handled 

Research News: ALLEN L. HAMMOND, Editor; GIN A and can be the sole carbon source for some Hydrocarbons 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II, microorganisms. 
WILLIAM D. METS, ARTHUR L. RoBINsoN. EditorialAs- containing naphthenic or aromatic rings are slowly attacked. In contrast 
sistant, FANNIE GROOM to some other lipid-soluble substances such as chlorinated hydrocarbons, 

Book Reviews: KATHERINE LIVINGSTON, JANET petroleum compounds are not concentrated in food chains. 
KEGG 

Cover Editor: GRAYCE FINGER With removal of some of the constituents, the remaining hydrocarbons of 
Editorial Assistants: JOHN BAKER, tSABELLA BOUL- the thicker patches of the present spill came to have the consistency of a 

DIN, ELEANORE BUTZ, MARY DOREMAN, SYLVIA EBER- thick pudding. With continued wave action the patches will break up, 
HART, JUDITH GIVELBER, CAITILIN GoRDoN, CORRINE 
HARRIS, NANCY HARTNAGEL, OLIVER HEATWOLE, forming tar balls. These balls will have a density close to 1.0 g/cm3 and when 
CHRISTINE KARLIK, RUTH KULSTAD, MARGARET denser particulate matter is added may slowly sink. One mechanism for 
LLOYD, JEAN RocKwooD, LEAH RYAN, LOIS SCHMITT, 
YA LI SWIGART, ELEANOR WARNER increasing the density involves copepods. These small sea grazers ingest 

Guide to Scientific Instruments: RICHARD SOMMER particulate matter including small tar balls and later excrete the tar un- 
Membership Recruitment: GWENDOLYN HUDDLE; changed as part of a dense feces. Part of the tar balls will remain at the 

Subscription Records and Member Records: ANN RAG- surface. At the various levels, currents with different velocities will dis- 
LAND 

Advertising Representatives sipate the spill further. In the aerobic environment oxidation continues 
Director Production Manager slowly. The probable lifetime of a tar ball is about 1 year. 
EARL J. SCHERAGo MARGARET STERLING The Academy report provides estimates of the major sources of hydro- 

Advertising Sales Manager: RICHARD L. CHARLES carbons in the marine environment. In much of the sea and sea bottom 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 hi ogenic processes are the principal sources of the hydrocarbons present. 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- Estimates of annual biosynthetic production range from 3 to 10 million tons. 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- A comparable amount, 6.1 million tons, was contributed by petroleum 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- sources in 1971. Of the total, 2.1 million tons was lost during transportation. 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581) A nearly equal amount was derived from river and urban runoff. 
EDITORIAL CORRESPONDENCE: 1515 Massachu- Obviously, when 28,000 tons of heavy oil are released to the environment 
setts Ave., NW, Washington, D.C. 20005. Phones 
(Area Code 202) Central Office: 467-4350; Book Re- damage must result. Already there has been loss of some sea birds. Later, 
views: 467-4367; Business Office: 467-4411; Circulation: part of the tar balls may reach land, where they will be a nuisance. Incidents 
467-4417; Guide to Scientific Instruments: 467-4480 
News and Comment: 467-4430; Reprints and Per of this kind should be avoided and the perpetrators should be forced to pay 
missions: 467-4483; Research News: 467-4321; Review- for any demonstrable damage. But talk of an ecological catastrophe thus far 
ing: 467-4443. Cable: Advancesci, Washington. Copies 
of "Instructions for Contributors" can be obtained from ts only talk. It has no factual b sis -PHILIP H. ABELSON 
the editorial office. See also page xi, Science, 26 March __________________________________________________________________________________ 
1976. ADVERTISING CORRESPONDENCE: Room 
1740, 11 W. 42 St., New York, N.Y. 10036. Phone: 212- *Ocean Affairs Board, Petroleum in the Maritime Environment (National Academy of Sciences, 
PE-6-1858. Washington, D.C., 1975). 

14 January 1977, Volume 195, Number 4274  I E IICE 

AMERICAN ASSOCIATION FOR Oil Spills 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the pre- The grounding and gradual subsequent destruction of the ship Argo 
sentation and discussion of important issues related to Merchant off Nantucket Island released most of a cargo of 28,000 metric 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by tons of number 6 fuel oil. The circumstances furnished ingredients for a 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- series of exciting news stories. On the air and in print there was liberal use 
including editorials, news and comment, and book re- of the terms disaster, ecological catastrophe, and destruction of fisheries. 
views-are signed and reflect the individual views of the Journalists might have provided a better perspective on the event. A 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are ffil- considerable body of information about oil spills now exists. During the past 
iated. 

Editorial Board decade ten incidents have occurred, each involving greater tonnages than 
1977 that off Nantucket. An excellent source of information on the fate of spills is 

WARD GOODENOUGH DONALD KENNEDY the comprehensive report Petroleum in the Maritime Environment issued 
CLIFFORD GROBsTEIN NEAL F. MILLER by the National Academy of Sciences.* 
H. S. GuTowsKY RAYMOND H. THOMPSON 
N. BRUCE HANNAY When an oil spill occurs a series of dissipative mechanisms begin to 

1978 operate. These are not effective in a confined or anaerobic environment. 
RICHARD B. BALZHI5ER FRANK W. PUTNAM However, on the open seas with high winds, events move rapidly. First the 
JAMES F. CROW MAXINE SINGER 
HANS LAND5BERG PAUL E. WAGGONER spill spreads, and the 20,000-km2 area mentioned in recent news accounts 15 
EDWARD NEY F. CARL WILLENBROCK in line with those seen in other spills after 2 weeks. The spreading is not 

Editorial Staff uniform-part of the area has a thickness of a few millimeters, most has a 
Editor thickness of about 10-' cm. In any event, the circumstances favor evapora- 

PHILIP H. ABELsoN tion of hydrocarbons. Substances with a molecular weight of 300 or less are 
Publisher Business Manager volatilized quickly. Simultaneously the remaining material is subject to 
WILLIAM D. CAREY HANS NUSSBAUM 

Managing Editor: ROBERT .  oxidative processes, especially in sunlight. The thin film of petroleum 
Assistant Editors: ELLEN E. MURPHY, JOHN F. absorbs ultraviolet light and activated molecules react readily with oxygen 

RINGLE to form more soluble, more surfactant products. In stormy seas yet another 
Assistant to the Editors: RICHARD SEMIRLosE dissipative process is effective-removal via sea spray. Tiny drops con- 
News and Comment: JOHN WALSH, Editor; PHILIP M. taming hydrocarbons may be carried by winds as far as 100 km. 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS A wide variety of animals and microorganisms metabolize or detoxify 
WADE. Editorial Assistant, SCHERRAINE MACK hydrocarbons; the straight-chain molecules are particularly easily handled 

Research News: ALLEN L. HAMMOND, Editor; GIN A and can be the sole carbon source for some Hydrocarbons 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II, microorganisms. 
WILLIAM D. METS, ARTHUR L. RoBINsoN. EditorialAs- containing naphthenic or aromatic rings are slowly attacked. In contrast 
sistant, FANNIE GROOM to some other lipid-soluble substances such as chlorinated hydrocarbons, 

Book Reviews: KATHERINE LIVINGSTON, JANET petroleum compounds are not concentrated in food chains. 
KEGG 

Cover Editor: GRAYCE FINGER With removal of some of the constituents, the remaining hydrocarbons of 
Editorial Assistants: JOHN BAKER, tSABELLA BOUL- the thicker patches of the present spill came to have the consistency of a 

DIN, ELEANORE BUTZ, MARY DOREMAN, SYLVIA EBER- thick pudding. With continued wave action the patches will break up, 
HART, JUDITH GIVELBER, CAITILIN GoRDoN, CORRINE 
HARRIS, NANCY HARTNAGEL, OLIVER HEATWOLE, forming tar balls. These balls will have a density close to 1.0 g/cm3 and when 
CHRISTINE KARLIK, RUTH KULSTAD, MARGARET denser particulate matter is added may slowly sink. One mechanism for 
LLOYD, JEAN RocKwooD, LEAH RYAN, LOIS SCHMITT, 
YA LI SWIGART, ELEANOR WARNER increasing the density involves copepods. These small sea grazers ingest 

Guide to Scientific Instruments: RICHARD SOMMER particulate matter including small tar balls and later excrete the tar un- 
Membership Recruitment: GWENDOLYN HUDDLE; changed as part of a dense feces. Part of the tar balls will remain at the 

Subscription Records and Member Records: ANN RAG- surface. At the various levels, currents with different velocities will dis- 
LAND 

Advertising Representatives sipate the spill further. In the aerobic environment oxidation continues 
Director Production Manager slowly. The probable lifetime of a tar ball is about 1 year. 
EARL J. SCHERAGo MARGARET STERLING The Academy report provides estimates of the major sources of hydro- 

Advertising Sales Manager: RICHARD L. CHARLES carbons in the marine environment. In much of the sea and sea bottom 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 hi ogenic processes are the principal sources of the hydrocarbons present. 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- Estimates of annual biosynthetic production range from 3 to 10 million tons. 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- A comparable amount, 6.1 million tons, was contributed by petroleum 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- sources in 1971. Of the total, 2.1 million tons was lost during transportation. 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581) A nearly equal amount was derived from river and urban runoff. 
EDITORIAL CORRESPONDENCE: 1515 Massachu- Obviously, when 28,000 tons of heavy oil are released to the environment 
setts Ave., NW, Washington, D.C. 20005. Phones 
(Area Code 202) Central Office: 467-4350; Book Re- damage must result. Already there has been loss of some sea birds. Later, 
views: 467-4367; Business Office: 467-4411; Circulation: part of the tar balls may reach land, where they will be a nuisance. Incidents 
467-4417; Guide to Scientific Instruments: 467-4480 
News and Comment: 467-4430; Reprints and Per of this kind should be avoided and the perpetrators should be forced to pay 
missions: 467-4483; Research News: 467-4321; Review- for any demonstrable damage. But talk of an ecological catastrophe thus far 
ing: 467-4443. Cable: Advancesci, Washington. Copies 
of "Instructions for Contributors" can be obtained from ts only talk. It has no factual b sis -PHILIP H. ABELSON 
the editorial office. See also page xi, Science, 26 March __________________________________________________________________________________ 
1976. ADVERTISING CORRESPONDENCE: Room 
1740, 11 W. 42 St., New York, N.Y. 10036. Phone: 212- *Ocean Affairs Board, Petroleum in the Maritime Environment (National Academy of Sciences, 
PE-6-1858. Washington, D.C., 1975). 



THE BEST Buy RIGHT NOW 
IN VIDEOCASSETTE PLAYERS 

IS THE .NC CP-5000U. 
JVC is committed to continuing Our newest plant, totally devoted 
high quality, value-packed to 3/4 U, is one evidence of this. 
3/4U videocassette technology and Another evidence is the quality 
products for business and industry, JVC CP-5000U player. 
education, and professional use. Dollar for dollar, compare it with 

any other player for features.. .value. 
Immediately available at prices 

you won t believe until you contact 
your JVC dealer. 

For details, call the number below, 
or write Herman Schloss, 
JVC Industries, Inc., 
58-75 Queens Midtown Expressway, 
Maspeth, N.Y. 11378. 

JVC INDUSTRIES, INC. 

CALL THIS NUMBER RIGHT NOW, 
TOLL FREE: 800-243-6000. 

in Connecticut, call 1-800-882-6500 

JVC WORKS WITH YOU. 
Circle No. 44 on Readers' Service Card For Literature. 
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Cell Counter 

The JTB-700 is a seven-parameter 
blood cell counter with a hard-copy print- 
er. Counting is monitored by a micro- 
processor that is programmed to count, 
correct for coincidence, and perform cal- 
culations and to communicate with 
the operator through a verbal-digital 
alphanumeric display and a printer. 
Patient blood samples are automatically 
diluted and presented to the instrument. 
Each sample is counted twice; if the 

Repetitive Pipette strument. A universal sample chamber results vary by more than 4 percent, the 
accommodates various sample holders. sample is counted again. Malfunctions 

The Micro-Doser is available as a solid The polarization optics permit a half- are detected and corrective procedures 
or soft system with disposable assem- dozen modes of operation and this may are listed on the display for action by the 
blies. Up to 25 liquid samples may be be increased by adding second-channel operator. Approximately 35 to 40 sam- 
loaded and dispensed, one-handed, with- optics or a second emission mono- ples may be analyzed in an hour. J. T. 
out refilling the instrument. The solid chromator. With the Series 800 in- Baker Instruments. Circle 673. 
system features a needle and uses posi- strument, specialized analyses, such as 
tive liquid displacement. The soft system the measurement of energy transfer be- 
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200 microliters (soft system only). Any other fluorescence phenomena. SLM In- ually variable accelerating voltage from 1 
of these capacities may be used with a struments. Circle 674. to 60 kilovolts with fully compensated 
single handle. Oxford Laboratories. electron optics. In conjunction with a 
Circle 668. computer-controlled specimen stage and 

X-ray Spectrometer an x-ray spectrometer, optimum oper- 
ating conditions are obtained for all anal- 
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The Cool-Loop electronic loop steriliz- nondestructively, and rapidly. Minimum seek out peaks for given elements, and 
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other oxygen-free atmospheres where a numbers 23 through 92 are on the order operating parameters. The instrument 
flame cannot be used. It is also suitable of 50 to 100 picograms. Minimum limits may be programmed for unattended oper- 
for use in laminar-flow hoods, glove for elements of atomic numbers 9 ation. The display system includes side- 
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spheres, and, with a protective hood, on Analytical Instrument Division. Circle third CRT for automatic photorecording 
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age. Xanax. Circle 666. 'N 500-millimeter Rowland circle, a 750 

'N 
"N' x-ray takeoff angle, and a linear crystal 
I> path. Cambridge/Imanco. Circle 671. 

Scanning Spectrofluorometer ""N"' N>4 

The Series 800 scanning, photon- - Volumetric Stirring Bar 
counting spectrofluorometer measures - 
fluorescence excitation and emission K"4V>ISV " The Speci-Volume Spinbar enables 
spectra and fluorescence polarization. '4N>" the user to stir controlled volumes mag- 

" \>'N 
Aberration-corrected, holographic ' netically. The Teflon-encapsulated mag- 
ings in the double-grating m.. netic stirring bar has its own volume, 

'N chromator allow only one part in 10 'UN? accurate to two decimal places, in raised 
1014 stray light with a 450-watt xenon >Kj"  numerals. This allows one to com- 
lamp illuminating the input slit, thus 'N' "'<"sf ' pensate for the volume displaced by the 
greatly increasing sensltlvlty of the.K'N/K&$h sttrring bar in precise calculation. Bel- 

Newly offered instrumentation, apparatus, Art Products. Circle 667. 
laboratory materials of interest to researchers 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is 'N 
given to purpose, chief characteristics, and avail- " Titration System 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- "4 The DTS 633 is a dioital otentiomet- 
mation may be obtained from the manufacturers or  I" 
suppliers named by circling the appropriate number nc titrator. It automatically identifies 
on the Readers' Service Card (on pages 126A and and records end'oints During opera- 214A) and placing it in the mailbox. Postage is free. -RICHARD G. SOMMER tion, a computer monitors reaction 
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Operating Instructions: 

Push to set. Turn. Forget. 
The CH/P Multi-Channel Control System. Increased incubator control accuracy with lower 
operating costs. An innovation in solid-state digital electronics from Forma research. 

Direct digital setpoint and readout of tem- 
perature, 002, and relative humidity at no 
additional cost. Independent overtemp, 002 
deviation, and setpoint error alarms are 
standard. 

'N The OH/P System. One feature of Forma's new 

10 cuft. Model 3028 Countertop Incubator. 
Force-draft- positive horizontal air flow- tem- 
perature range to + 60 C- auto 002 control 
0-20%. direct digital relative humidity control 

six solid stainless steel shelves . removab 
interior plenum for easy cleaning. $2250 f.o.b. 
Marieffa, Ohio. 

Model 3028 

Fq Forma Scientific 

h BOX 649 * MARIETTA, OHIO 45750 * AREA CODE 614/3734763 

F TELEX 24-5394 * TOLL FREE INWATS srvcr 800-8489730 AREAS 1, 2 & 3 

Circle No. 14 on Readers' Service Cord 

Phase-Master 

Vision-Master Duo-Master 

WRITE TODAY FOR LITERATURE AND NAME OF NEAREST DEALER 

FOR DEMONSTRATION 

SWIFT INSTRUMENTS, INC. (MAIN OFFICE: Boston, MA) 

Technical Instrument Division 
P.O. BOX 562, SAN JOSE, CA 95106 * 408/293-2380 

SWIFT AGENCIES are located throughout the u.s. and in most foreign countries. 
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derivatives of the titration curve. Lon- Scan series of five ultraviolet-visible Glossary offers English, Japanese, and 
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water systems. The device is calibrated 
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for continuous-monitoring applications. 
Turner Designs. Circle 669. 

Automated Radioimmunoassay System 
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subsequent measurement of radio- 
activity bound to antibodies with a count- 
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concentration of antibody in an individ- 
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console. Technicon. Circle 670. performance-proven "Junior" line of select the wavelength, set 0 and spectrophotometers. 1 OO%T, insert your sample and read 

* Bandwidth reduced from 2Onm to transmittance or absorbance directly 
8nm for greater accuracy reading is easy on the large 8-in. 

Literature * Low stray light for measuring Junior III graduated scale. When hIgher concentrations without the permanent records are needed 
bother of diluting. there's an instant connection for a Microscopy from the Very Beginning * Free cuvette offer! For a limited strip-chart recorder. 

is a 65-page exposition by an expert that time you can get $100 worth of 
details basic design and operation of mi- cuvettes free with the purchase of a Clip and mall coupon today to take advantage of this $700 free cuvette 
croscopes, the behavior of light in opti- new Junior Ill spectrophotometer. offer. 
cal systems, and the kind of accessories New Junior Ill uses all the "Junior' 
available for today's instruments. $1.50 accessories and provides the performance-proven versatility and IER KI NE LI\/l ER per copy. Carl Zeiss. Circle 675. convenience you've come to expect Coleman Instruments Division 

Laboratory Products is a catalog of from this low-cost quality line of 2000 York Road 
items for filtration and chemical separa- spectrophotometers. Oak Brook, IL 60521 
tion with information about applications. 

?- -- Whatman. Circle 676. Please send me more information about the new Junior lit spectrophotometer and the $100 worth of - Vacuum Fittings includes flanges, tree cuvettes I'll get with each Junior Ill order. 
clamps, centering rings, reducing rings, _____________________________________ ________________________________ 
hose nipples, and others in standard, Name Firm 
reducing, and tapering configurations. Address City State Zip 
Alcatel Vacuum Products. Circle 677. 

Amino Acid Analysis describes the re- Signature Title 

suIts achieved in 30 minutes with the D- Circle No. 96 on Reoders' Service Cord 
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(Continued from page 170) 
"'N"iut """"'N'h' DTL"""' "' Cliffs, NJ , 1976. vii, 215 pp. Paper, $4.50. A 

I Spectrum Book. Milllbalartceifters The Patronage of Science in the Nineteenth Century. R. Fox, J. B. Morrell, D. S. L. Card- 

_______________ We I, R. M. MacLeod, and W. H. Brock. G. sensitiitU-weihS' L'E. Turner, Ed. Noordhoff, Leyden, The 
Netherlands, 1976. vi, 218 pp. DII. 55. 

15 to 25 samples Photoionization and Other Probes of Many- 
- ,....'N  Electron Interactions. Proceedings of a NATO 

p&r1'nht1UTe Advanced Study Institute, Carry-le-Rouet, 
France, Aug. 1975. F. I. Wuilleumier, Ed. Ple- 
num, New York, 1976. xvi, 472 pp.' illus. $45. 

Piaget and His School. A Reader in Devel- 
opmental Psychology. Barbel Inhelder, Har- 
old H. Chipman, and Charles Zwingmann, 
Eds. Springer-Verlag, New York, 1976. xiv, 
302 pp. Paper, $14.80. Springer Study Edi- 

Req tst literature oi The tIO1lyhed A Visual Approach. Anthony 

  j Pugh. University of California Press, Berke- 
I ley 1976. x, 118 pp., illus. Paper, $4.95. 

Postbuckling Behavior of Structures. M. Es- 
'N'N'N4'N1 slinger and B. Geier. Springer-Verlag, New 

/ York, 1975. 280 pp., illus. Paper, $7.40. Inter- 
 3/ 'N4"4  - - . natlonal Centre for Mechanic I Sciences 

  f Courses and Lectures, No. 26. 

i ass  Programming Electronic Switching Systems. Real-Time Aspects and Their Language Impli- 
cations.  T and C 5J..". 

Hills Published 
1 for the Institution of Electrical Engineers by 

11 t'NUtn ot IA vlSlOn of Vehtfon cQrporatlon P regrinus, Stevenage, England, 1976 (U.S. 
$ottt rmeni a RQ dfQerritos, cA 90701 " I distributor, International Scholarly Book, 

$ Z6 $ITWX t05 3406 L 1) 1 1 Services, Forest Grove, Ore.). viii, 208 pp., il- 
los. $22.50. stii tetecommunic .uons Series 
3. 

Circle No 43 on Readers' Service Cord Progress in Allergy. Vol. 20. Paul Kallos, 
Byron H. Waksman, and Alain de Weck, Eds. 
Karger Basel, 1976. xii, 340 pp. $51.75. 

Quantum Biochemistry and Specific Inter- Applications Invited for AAA actions. Zeno Simon. Translated from the Ro- manian edition (Bucharest, 1973). Abacus 

Press, Tunbridge Wells, Kent, England, 1976 Congressional Science  (U.S. distributor, - International Scholarly 
Book Services, Forest Grove, Or .). 252 pp., 

The American Association for the Advancement of Science invites illus. $30. 
applications for the fifth year of its Congressional Science and Engineer- The Radio Amateur's Handbook. A Freder- 
ing Fellow Program. (See Science, 7 January 1977, page 55) ick Collins. Revised by Robe Hertzberg. 

Crowell, New York ed! 13, 1976. vi, 378 pp., 
The Program selects postdoctoral level to midcareer scientists and illus. $8.95. 

engineers to spend one year working in some area of Congress. In the RNA Polymerase. R. Losick and M. Cham- 
four years, 19 AAAS Fellows have been in positions in the House berlin, Eds. Cold Spring Harbor Laboratory, 

past Cold Spring Harbor, N.Y., 1976. x, 900 pp.,. 
and Senate and the Office of Technology Assessment. Each Program illus. $38. Cold Spring Harbor Monograph Se- 
year includes AAAS Fellows as well as several other Fellows selected by ries. 
six or more cooperating affiliated professional societies. Safety. Concepts and Instruction. Alton L. 

Thygerson. Prentice-Hall, Englewood Cliffs, 
The award is $16,000 for the period of one year, beginning 1 September N.J., ed. 2, 1976. xii, 130 pp., illus. Paper, 

1977, and includes an additional $1000 for moving and travel expenses. $4.95. 

Interested applicants requiring a higher stipend are encouraged to dis- Scientist as Subject. The Psychological liii- 
cuss their situation with the program dir ctor. The AAAS provides a perative. Michael J. Mahoney. Ballinger (Lip- pincott), Cambridge, Mass., 1976. Xiv, 250 
two-week orientation. Each Fellow chooses his or her own assignment ,. $13.50 
with guidance from the AAAS. Secrets of the Deep. Stephen Spotte. Draw- 

ings by Gordy Allen. Scribner, New York, 
Candidates may apply from any physical, biological or behavioral 1976. , 146 pp. $7.95. 

science or field of engineering, as well s from the system 5 'iences, Sex Education in Medicine. Proceedings of a 
public health, and other technical professional areas. Candidates must be conference, Airlie House, Va., Apr. 1974. 
members of the AAAS or concurrently applying for membership. Harold I. Lief and Arno Karlen, Eds. Spec- 

trum, New York, 1976 (distributor, Halsted 
Information on the selection criteria, application procedure, and pro- [Wiley], New York). xviii, 156 pp. $12.95. 

gram details are available from Dr. Richard A. Scribner, Director, AAAS Social Behavior in Vertebrates. Anthony 
Congressional Science Fellow Program, AAAS, 1776 Massachusetts Aye- Payne. Heinemann, London, 1976 (U.S. dis- 

tributor, Humanities Press, Atlantic High- nue, NW, Washington, D.C. 20036 The deadline for application is 31 lands N.J.). vi, 146 pp., illus, $6.75. The 
March 1977. Announcement of the awards will be made before 15 May Scholarship Series in Biology. 
1977. Social Limits to Growth. Fred Hirsch. Har- 

____________________________________________________________________________ vard University Press, Cambridge, Mass., 
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1976. xii, 208 pp. $10. A Twentieth Century 
Fund Study. 

specifications for the Identity and Purity of 
Some Food Colours, Flavour Enhancers, Thick- 
ening Agents and Certain Other Food Addi- 
tives. Food and Agriculture Organization of 
the United Nations, Rome, 1975 (U.S. distrib- 
utor, Unipub, New York). 216 pp., illus. Pa- 
per, $7. 

Sperm Action. Proceedings of a seminar, 
Brussels, May 1975. P. 0. Hubinont, M. 
L Hermlte, and J. Schwers, Eds. Karger, Ba- 
sel, 1976. xii, 314 pp., illus. $40.75. Progress 
in Reproductive Biology, vol. 1. 

Xth International Symposium on Fruit Tree 
Virus Diseases. Heidelberg, Sept. 1976. Bio- 
logische Bundesanstalt fur Land- und Forst- 
wirkschaft, Berlin-Dahiem, 1976. 122 pp. Pa- 
gischen Bundesanstalt fur Land- und N 
per, DM 15.80. Mitteilungen aus der Biolo- ow... a continuously var- 
Forstwirkshaft, Heft 170. 

er-Verlag, New York, 1976. iv, 154 pp., illus. ble fluorescence detector for Theoretical Inorganic Chemistry II. Spring- $22.20. Topics in Current Chemistry 65. 
A Theory of Elasticity with Microstructure UV/VIS liquid chromatography 

for Directionally Reinforced Composites. J. D. excitation 
Achenbach. Springer-Verlag, New York, monochromator and readily adjustable emission 
1975. 140 pp., illus. Paper, $12.30. Inter- wavelength in conjunction with a very accessible 5 ul flow 
national Centre for Mechanical Sciences through cuvette makes detection at picogram levels possible. 
Courses and Lectures, No. 167. 

Toughness and Brittleness of Plastics. Papers The 970 Spectrofluro monitor can be attached and operated in 
from a symposium, Atlantic City, N.J., Sept. conjunction with existing HP[C systems. 
1974. Rudolph D. Deanin and Aldo M. Crug- Write today for complete technical literature. 
nola, Eds. American Chemical Society, Wash- 
ington, D.C., 1976. xii, 412 pp., illus. $38. Ad- Schoeffel Instrument Corporation 24 Booker Street, 
vances in Chemistry Series, 154. 

Tropical Pasture Seed Production. L. R. Westwood, N. J. 07675 * 201 -664-7263 S C H CE FFE L 
Humphreys. Food and Agriculture Organiza- INSTRUMENT CORPORA HON 

tion of the United Nations, Rome, 1976 (U.S. 
distributor, Unipub, New York). x, 116 pp., il Circle No. 54 on Readers' Service Cord 
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per, $4.95. - it is the singlemindedly selfish gene that programs us. 
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1974. Randall L. Eaton, Ed. Carnivore Re- 
search Institute, Burke Museum, University -. - - - 
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