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Sometimes asking the 
right questions is more 

important than knowing the right 

answers. Dr. Warren knows, of course, that 

biology doesn't have the answers to pollution problems, 7 
* K.! 

V but he also knows that it has a barely.explored potential for asking the right 

questions-questions that society, can no longer afford to ignore. In his new 

book 
/ 

BIOLOGY and WATER POLLUTION CONTROL 
Dr. Warren writes: "We want this book to be read not only by biologists but 
also by engineers, social scientists, economists, industrial managers, public 
administrators, politic'ans and the interested pu lie. All are involved in the 
effort that we hope will lead to wiser use of our waters. All can contribute 
more effectively, we believe, if they better understand the possible role of 
biology in water pollution control. . . . Biological thought, investigation, and 
planning have contributed all too little to the search for solutions to our 
problems of environmental pollution. Society has encouraged relatively few 

of its biologists to undertake this work; this can no longer be afforded." 

You will want to examine one of the first copies of this important new book, ) for possible use as a textbook for courses in environment or pollution biology, 7, 

for supplementary reading in biology or sanitary engineering, or just to 
inform yourself about one of the major problems of the decade. To reserve 
your copy, for 30-days' free examination, simply fill out and return the 
coupon. 

I? Charles F. Warren, 0 'egon State University. A bout 480 pages with about 125 illustrations. About 
$111 Ready January, 1970. 

? 

W. LB. SAUNDERS COMPANY West Washington Square, Philadelphia, Pa. 19105 

Please reserve my copy, to be sent on approval when ready, of warren's BIOLOGY AND WATER 
POLLUTION CONTROL ( bout $11) 

Nme: <I 
A A 

Address: ) 
City: Zip: 
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How to put today's instrumentation 
to work for you. 

sohighwe're  
finding new norms 
to test against 

The Philips EM 300 Electron 
Microscope is capable of reaching a 
resolution of 2.3A under favorable t 

circumstances. 
Columbian Carbon Company 

for example, has been able to ap- 
proach this limit in its studics of car- , 

bon black particles used in the man- 
ufacture of rubber. The photo on the 
right shows the basic lamellar struc- , 

ture with crystal planes 3.4A. apart. \..4 

Knowledge of lattice structures of 
various carbon blacks is extremely Micrograph byLL Ban and W M Heis x 2 000 000 
important because of the relationship .   44  44'A ".  

of ultra structure to performance in I 'f' ''4' 4.. 445 'V' '.A' " '! 1.f'4'' 
rubber matrices. A  

The scientists at Columbian Car- ,, .... ., A''" "" '  
bon have been able to photograph the  A' . .    
double sinuous form of the DNA mol- ''  % 
ecule by supporting unstained and ski' "tA '"" 4 ' .' 

unshadowed strands between graph- ,, ,.  

itized carbon black particles. The 
helical form is easier to see by view- 
ing stereo image pairs. A"' .4 '' 4"< 4A/,4  

In the thirteen years that Philips '4 

microscopes have been used at Co- ; 

lumbian Carbon, more than one half " 'w :' 

million carbon black micrographs ' " '4' A' 

have been made. /4 "'4" 4 

Using several Philips microscopes, 
Columbian Carbon now has a labo- sf1' .. . 

ratory that operates at practically Micrograph by L L Ban and W M Heas x 2,000,000 
production speeds. 

General Electric is another com- 
pany extremely interested in the ba- 
sic structure of crystalline materials. 
The micrograph on the right clearly 
shows the { 111 } lattice planes of a 
{1 12} slice of silicon. The spacing is 
3.138A. 

In addition to silicon crystal 
studies, General Electric researchers 
have obtained electron micrographs 
of germanium crystals with resolu- 
tions so fine they clearly show lattice 
defects only one ,atom wide. 

If you have a resolution problem 
that's challenging, we'd like to hear 
from you. 

For more information, circle #1. '' . 

Micrograph by Dr V A Phillips and J A Hugo X 6 000 000 
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Simultaneous flame emission /atomic Mine the metals 
absorption analysis of a single blood Tame the elements 
sample for Na, K, Ca and Mg. The Unicam SP 90 Series 2 Atomic 

Absorption/Flame Emission Spec- 
 %IA' .' trophotometer was designed to pro- 

vide the chemist rapid, accurate and 
economical analysis of metals in 
solution. 

It incorporates a wide selection of 
burners, completely variable mono- 
chromator slits, scale expansion and 
fully enclosed burner system. 

I Accessories are also available for 
automation with the Unicam SP 92 
and concentration readout with the 

45.,A triple lamp turret, the 5P91, 
also demonstrates the flexibility of the 
system. Circle #4. 

The Model 4 Blood Serum Spectro- concentration digital printout for Na, 
photometer simplifies the approach K, Ca and Mg with sample identifi- 
to blood serum and biological fluid cation. 
analysis by combining Flame Emis- Your laboratory technician can 
sion and Atomic Absorption tech- maintain a 40 to 50 per hour sample 
niques to allow simultaneous 4-ele- rate with results reproducible within 
ment analysis. 1 % coefficient of variation. 

Simply dilute a 0.1 ml blood se- Interfaced for computer systems, 
rum with deionized water. Aspirate the Model 4 fits readily into the auto- 
and, within 16 seconds, the auto- mated laboratory. 
mated Model 4 will produce a direct Circle #2. 

The big X-ray diffrac- They also provide separate 0 and 20 
drives. 

tometer controversy: But goniometers are only a small 11111111' horizontal or vertical part of our X-ray equipment line. For full details circle #3. 
We wonder why people continue 

to debate the merits of one over the 
other. We make both because each 
has its own advantages. 

For example, a vertical goniom- l Philips Electronic Instruments 
is better suited for powder dif- 750 South Fulton Avenue eter Mount Vernon, New York 10550 

fractometry. And the Philips vertical I Gentlemen, 
goniometer has the best X-ray pro- I Please send me additional information on the items circled below: 
tection available. I 

On the other hand, a horizontal 1 2 3 4 LII General Catalog 
goniometer permits you to study I Name___________________________________________________ 
bulky and odd shaped samples main- Title_________________________________________________________ 
taming the high resolution required I Company 
for X-ray diffraction. Philips hon- I Address________________________________________________________ 

I ____________________________ zontal goniometers let you use Eu -_______________________________________________________ lerian cradles for single crystal work. L....?. .1 
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Order Nalgene Labware from your Laboratory Supply Dealer. Ask for our Catalog 
or write Dept. 8524. Nalgene Labware Division, Rochester, N.Y. 14602. 
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The end of leakage. The ' f rmgi .7Th?nience. 
At Last - a leak-proc ,screw cap vial 

for radioactive ch micals. 
It's the best of both worlds - the security of a 

multidose closure and the convenience of a screw,cap. 
Contents may be removed by syringe or pipette. 

Afterth multidose closure is removed, the vial can be 
reclosed 'with the screw cap. 

Another plus from the world's leading nianufacturer 
of radioactive chemicals for research. 

New England Nuclear' 
575 Albany Street Boston. Mass. 02118 
Customer Service: (617) 482-595 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
preientation and discussion of important issues Costs versus Benefits of Increased Electric Power 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material Typical estimates of future demand for electric power in the United 
on which a consensus has been reached. Accord. States assume a continuation of the previous rate of growth; power con- 
ingly, all articles published in Science-including 
editorials,' news and comment, and book reviews sumption eight times that of the present is projected for the year 2000. 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by Little attention is devoted to the anatomy of the future demand. It is 
the AAAS or the institutions with which the authors pointed out that population is growing, the gross national product is 
are affiliated. 

Editorial Board expanding, and energy demands are expected to increase. However, it is 
1970 physically impossible for exponential growth to continue indefinitely. 

GUSTAP 0. AIRHENIUS RICHARD C. LEwoNTSN Already it is apparent that the generation and distribution of electricity 
FRED R. EGGAN ALFRED 0. c. NIER entails some damage to the environment. Utilities can be expected to 
HARRY F. HAlLOW FRANK w. PUTNAM 
MILTON HARRIS minimize the damage through the use of cleaner fuels, better siting, and 

1971 underground transmission of power. However, some problems will per- 

THOMAS EIsNER NEAL MILLER sist. If conventional fuels are employed, the increased demands on them 
AMITAI ETZIONI BRUCE MURRAY will speed exhaustion of oil and gas, and the use of large quantities of 
EMIL HAURY JOHN R. PIERCE coal is likely to despoil large areas. Nuclear power carries with it many 
DANIEL KOSHLAND, JR. 

Editorial Staff risks. Thus the utilities can expect to face continuing opposition in their 
Editor efforts to expand power generation. The outcome of the battle is likely 

PHILIP H. ABELSON to rest on a balancing of social costs versus benefits to the consumer. 
Publisher Business Manager Much of the electric power goes to industry and to commercial use. 
WILLiAM BEvAN HANS NUSSEAUM 

However, the public is most immediately affected by that part going to 
Managing Editor: ROBERT V. ORMES individual consumers, and the electorate is likely to base many of its 
Assistant Editors: ELLEN E. MURPHY, JOHN B. attitudes on personal experience. 

RINGLE If private consumers were to increase their use of power by a factor 
Assistant to the Editor: NANCY TEIMOURIAN of 8 by the year 2000, where would the demand come from? Only a 
News Editor: DANIEL S. GREENBERG small fraction of the increase would come from population growth. There 
Foreign Editor: JOHN WALSH continues to be a proliferation of electrical gadgetry, but power con- 
News and Commeni: LUIHER . CARTER, PHILIP M. sumption by most of these devices is trivial. For example, an electric 

BOFFEY, CONSTANCE HOLDEN, ROBERT . BAZELL razor consumes only a kilowatt hour per year, which is less than an air- 
SCHERRAINE MACK conditioned house uses in an hour. In general, the devices that are used 

Research Topics: ALLEN L. HAMMOND intermittently consume only modest amounts annually. Major items and 
Book Reviews: SYLVIA EBERHART, KATHERINE Lsv- their approximate typical annual consumption in kilowatt hours are color 

INOSTON, ANN BARKDOLL television, 500; lighting, 600; electric range, 1200; frost-free refrigerator- 
Cover Editor: GRAYCE FINGER ' freezer, 1700; freezer, 1700; water heater, 3500; air conditioning, 5000; home heating, 20,000. 
Editorial Assistants: JOANNE BELK, ISABELLA 

BoULDIN, ELEANORE Btrrz, CORRINE HARRIS, OLIVER The more affluent segments of society already have about all the 
HEATWOLE, ANNE HOLDSWORTH, ELEANOR JOHNSON, television sets, lighting, and cooling that they can use. Future expansion 
MARSHALL KATHAN, MARGARET LLOYD, DANIEL RABOv- consumption dependent increased standard of 
SKY, PATRICIA ROwE, LEAR RYAN, Lois ScsMrrr, in public power is on an 
BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART, living by the less affluent and on widespread adoption of electricity for 
ALICE THEILE, MARSE WEaNER 

home heating. At present only about 3.5 million homes are heated elec- 
Membership Recruitment: LEONARD WRAY; Sub- trically; the major potential market is in home heating. Utilities are 

scriptions: Barr SEEMUND; Addressing: THOMAS BAZAN 
responding to the public's concern about pollution by extolling the vir- 

Advertising Staff tues of clean heat. They soft-pedal the fact that the pollution problem 
Director Production Manager is transferred elsewhere. it is  much more 
EARL 1. SCHERAGO BONNIE SEMEL merely However, LeciiIllcaIiy 

Advertising Sales Manager: RICHARD L. CHARLES feasible to eliminate pollution at a few major emitters than in millions 
Sales: NEW YORK, N.Y. 10036: Robert S. Bugbee, of individual homes. Another consideration is the thermodynamic ineffi- 11 W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, NJ. ciency introduced when electrical energy is dissipated resistively. How- 
07076: C. Richard Caffis, 12 Unaml Lane (201-889- 
4873); MEDFIELD, MAss. 02052: Richard M. Ezequelle, ever, if heat pumps were utilized at the homes, the overall efficiency 
4 Rolling Lane (617-444-1439); CHICAGO, ILL. 60611: would be acceptable. So-called all-electric living has a major disadvantage Herbert L. Burkiund, Room 2107, 919 N. Michigan that should not be overlooked. It makes society  vulnerable to 
Ave. (312-DE.7-4973); BEVERLY HILLS, CALIF. 90211: terribly 
winn Nance, Ill N. La Cienega Blvd. (213.657-2772) power failure, especially in winter. 
EDITORIAL CORRESPONDENCE: 1515 Massa. The era of unquestioned exponential growth in electric power has 
chusetts Ave., NW, Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci, Washington. Copies come to an end. The future course of expansion will be determined by 
of "Instructions for Contributors" can be obtained the public's estimate of costs versus benefits.-PHILn' H. ABELSON 
from the editorial office. See also page xv, Science, 
25 September 1970. ADVERTISING CORRESPOND- 
ENCE: Room 1740, 11 W. 42 St., New York, N.Y. 
10036. Phone: 212-PE-6-1858. 
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We want to be useful 
@00 and even interesting 

Fast film for simple needs is that the best thing to have in the cartridge is super 8 movie 

This young model is dem- film. For very fundamental reasons: super 8 material is ex- 
onstrating the KODAK tant in vast profusion and is also very inexpensive to create 
INSTAMATIC? M22 Movie fresh (for example, with the camera shown at left). For sub- 
Camera, lowest-priced ject material that interests more than a single family or class- 
movie camera currently room, a multitude of processors across the land stand willing, 
manufactured in the able, and eager to deliver as few as 5 uniform, standardized 
USA)4' She is having fun, super 8 copies for distribution. To make the print order 
unaware that fun is not the 500,000 instead of 5 is also possible with super 8, but eco- 
sole purpose of movie- nomics does not demand a huge audience. 
making. Educators are be- Don't we all keep telling ourselves that we are individuals, 
ginning to believe in the that we don't necessarily share our neighbor's preferences in 
magic observed when all things, that life at the broadest common denominator 
classes of inarticulate kids . sometimes palls? 
whom nobody has ever ' Otherwise, 'why a videoplayer at all? 
trusted with anything pro- '.'. The shape of the land 
duce a motion picture epic ' ' ' December. Low cloud covers much of America. Soon the 
on a theme like "Por Qud snowdrift contours will be the shape of the land. Ski-time. 
Juanito Lleg6 Tarde." 

This may be of interest to you as a citizen, but you may Not a good time for photographic air survey to help plan 
have an entirely different and professional use for the camera how to use the land for other outdoor recreation or other 
in an austere time for scientific instrumentation. You may needs of an urbanized society. And where not to try using 
want to see which arm a chimpanzee is using and not need a it. Not a good time even if arrangements with good aerial 
lens that can count abdominal segments in an arthropod, but survey houses could be made instantaneously. Good time is 
you may think you don't have enough light. Be advised that a short period in the spring just before the trees leaf out. 
the fastest of available movie films, daylight index 400, can If you miss that, you may wait nearly a year for a try in the 
now be obtained in 50-foot super 8 cartridges for processing fall. Let us send you right now the names of the aerial survey 
locally to a black-and-white positive. KODAK 4-X Reversal houses we know. Most of them also do business in prints from 
Film 7277 is the name. Make your first cartridge of it an existing aerial photographs. Just possibly the photography 
exposure series at various apertures. Of all current Kodak you need has already been done. 
movie cameras, only the lowest-priced one permits manual For the names ask Dept. 926, Eastman Kodak Company, 
setting of the 14mm lens from f/2.7 down to f/26. (For Rochester, N.Y. 14650. 
automatic speed setting by the notch on the cartridge, this Perhaps we are rushing you. Perhaps all you can profitably use 
film can be used in certain of the more elaborate cameras of at the moment is the new Kodak Publication M-76, "Photo- 
other manufacturers. Except at extraordinary frame rates or nterpretation for Land Managers," available from photographic dealers or for $1.50 from our Dept. 454 (instead of 926). It even 
relative apertures, the film is too fast for bright sunlight.) tells of non-proprietary sources for air survey photographs. 

If you know a place where football is taken very seriously, the 
athletic department there may have KODAK 4-X Reversal Film on 
hand. Otherwise, look for the Kodak' trademark in the Yellow 
Pages rtnder "A udio Visual Equipment and Supplies." 

4Can be picked up for less than $34 at a nearby counter. Forgive US if this 

suggestion has failed to reach you in time for the gifting season. 

TV, popular or not 
"Videoplayer" is not a trademark. It's a generic noun you 
won't find in the dictionary yet. Better known are various 
proprietary designations of companies intending to compete 
in the business of TV that enters the home via purse or 
pocket, not antenna or cable. The little cartridge simply drops 
into the videoplayer you will have attached to your set. 

The idea is too big to fit under anybody's particular tent. 
We needed a generic descriptor in stating our position. Which Prices subject to change without notice. 
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