
2 February 1973 IE 
Vol. 179, No. 4072 

'77,77 7 / 

,,,  j ,   / 7 7   :;  f// / /7 

77 7 

7 7 '7 7 7 

,,,7 /  / /// 77' 7 7 

'<7 / </7,77,777/77 7< 7 7,,,, 77,,7,7,, /7 

A,, / ,, 7, <77/ 77 /7 

7 7,  7 < 7 7 7 <7' <> 7 j7 :  

.777 /7< 



I did 500 radiolmrnunoas.ayu 

while Islept 
The bi' 00 amp{e cepacity of th LKS-WalIop onmapd t yo.w Qrnputer to ci ct  oertin pro 

Counter me ne hat you. ' gram ,f&< pro ssing the data from a group of 
too, could t up for tong uninter pt 4 r mis over- samPf<'"'K' ";< 

ight or o waekens. <Cona'iacI in the mo rung 'and Wtte now o info atioP a o 'VLKBW Ilu Gsmmna 
lid.4et 'p intot f ye" It in diP t& form Court e a f r aithe 300 or 50 s mnp as., with one 
With 'a "ery" a m. positiv 'IY', , dAtf 4. And W h 'or two ha nals fo ingla r deal I el ad sample 
'sani' a ,,tra.'r"t4 ing'"s"itie's,0"seonds you 
get at' reuIts. ' ' 

, , The LK$W ..,., han 'GarnmnaCouPteris hiipfe to operate 
You wilt . bie to andle a high I a f ampies 
for radio mmunoaas ys with a mmnlmn m f e ort and 
at low cost $amnples ca be added or r mQvsd rom_ 

"', the o nt a y time withod inta * g the n.m LKa jns trttinents Ioc 
"' They will tway t positycly id mitt ied And O           

can dd inryodedpw nyou aed o '  ' '''Lc'Ai1 OO w hvwt r$ Chi 'II 34 '"""""""""' 

,' i4anttfy the smpiaa f multi usa ' rs '< o r' ""to' e ' ai m erawa scksvm  Y fl 



N 

Armed with experience 

objectivity 
Two of the three kinds of lighting are used in this ex- 

 ample of medical photography: contour lighting to 
show the well-developed arm and forearm, texture 

'ng to depict the characteristics of ichthyosis vul- 
Flat lighting is the third kind, and just as im- 

portant in medical photography. Lighting is often the 
5'A'."'5;rA,a5r.77'K'77, chief component of photographic style, but a glamor- 

ous photographic style is out of place in clinical pho- 
tography. 

Many shops that carry extensive lines of photographic 
equipment and supplies stock the new KODAK Data Book 
"Clinical Photography" (cover price, $2.95). In a mere 118 
thoroughly illustrated pages it summarizes decades of per- 
sonal experience and consultation in the field by a recently 
retired Kodak man who once served his stint as president 
of the Biological Photographic Association. Assuming 
some understanding of cameras and sensitized materials, 
he writes to would-be medical photographers and medical 
people of all ages who strive to make the practice of medi- 
cine ever more objective. 

Sharing chemical thought 
Ask ten reasonably alert citizens at ran quite a lot in the development of that neath the generalities. It may be worth 
dom for their conceptions of what a discipline Our returns on the latter in- sharing. 
research chemist does at work Then vestment safeguard our return on the 2. We also conduct an entirely dif- 
ask ten research chemists how they former Our contributions to chemical ferent kind of business in custom pro- 
spend their working day Compare documentation stress "browsability" duction of compounds not generally 
Note that the real eyestrain comes not among structures Superelegant, pre- available beyond laboratory quantities. 
from staring at test tubes and instru cise computer output must serve mere In serving prospective customers of 
ment dials but at publications, reports, humans whose ideas of what they are that business, our chemical information 
and patents from other chemists searching for change even as they resources are no less important than 

To reinvent the wheel is humiliating search equipment and the skills to operate it. 
wasteful, and (if the patent on the par We see at least two ways this could inquiries in either area can be addressed 
ticular wheel hasn t expired) financially serve chemists other than our own or to Kodak, Dept. 55W, Rochester, N.Y. 
perilous Hence the rise of chemical our industry's 14650-the more specific the more wel- 
documentation, an underappreciated 1 We are in the microfilm and mi- come. Requests merely to "send literature" 
discipline not lacking in intellectual crofilm equipment business. Got it go- will only mystify us. 
challenge of its own ing in fact Back then in 1928 it was 

As a major investor in chemical re hardware and film Nobody thought of 
search, Kodak does appreciate chemi them as mere tools of something called 
cal documentation and has also invested information technology." Today in- 

formation technology has few worthier 
tasks than to keep chemistry from sink- 
ing of its own weight. Our thinking in 
this direction has had to go deep be- 
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Why all microscopes will soon be square. 

Right now you have your choice of 
two different types of microscope: ..  '7.7,,. 

round or square. 
And in the last year or so, your 

choice of ''squares has been increasing. 
For some very good reasons. 
Microscopes are no longer just 

microscopes. They've become 
The old way: Use "adapters" to fit sophisticated systems. Today, our components to curved stand. 

Orthoplan for example, consists of over 
1,000 components and accessories. 

As the demand for specialized 
options has increased, it has become 
increasingly difficult to fit the flat 
surfaces of the various components to 
the curved microscope stand. A solution 
has been the "adapter:' But this has only 
been a short-range solution. And it 
complicates both fitting and maintenance. The new way: Start with a square 

In 1964, we took our first big step shaped stand and add square 
towards a long-range solution to the 
problem. It involved the introduction of a 
completely new design. A design that The advantages of this new design 
used straight lines instead of curves, are at long last beginning to attract some 
A design that substituted a systematic followers. And we predict that soon, you 
building-block approach for the jury-rig will only have one type of microscope to 
engineering of the past. choose from. Square. 

Since that time we have used the If you're considering a new 
same approach in redesigning our entire microscope perhaps you should start 
line of microscope stands, components with the shape of the future. Not the past. 
and accessories. Today, every multi- Write for a brochure. E. Leitz, Inc. 
component Leitz microscope system looks Rockleigh Industrial Park, Rockleigh, 
like a single homogeneous instrument. New Jersey 07647. 
Interchanging components and acces- 
sories is easier. And correct alignment Leitz, 
is assured. Where most new developments start. 



If he's not one of our corn- But we can. do the job. 
puter salesmen, that's the one And we will. For us it's easy, because our 
thing he probably won't And we'll bring over all the Logic Products Group makes it 
bring up. modules (including special all themselves, or gets what 

Because he probably can't modules), labs, wire wrap they need from one of our other 
bring anybody over to do service, cabinets, hardware, groups, soit all fits together 
it for you. assembled logic arrays, termi- when it gets there. 

nals and technicians it takes to 

When you buy a computer 
the hooker in the deal can be 

'Who's going to hook it up?" 

a' 
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kinds of computers, and every- Corporation, Maynard, Massa- 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Discovery and Evaluation of Resources 

Science serves its readers as a forum for the Slowly mankind is fashioning means to facilitate better management 
presentation and discussion of important issues 
related to the advancement of science, including of the earth. An important tool that has not received appropriate rec- 
the presentation of minority or conflicting points ognition is the Earth Resources Technology Satellite (ERTS). Its imag- 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- ing systems furnish information concerning agricultural and forest 
ingly, all articles published in Science-including resources, mineral and land resources, water resources, marine resources, 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the and land use. This satellite, which has been in orbit for about 6 months, 
authors and not official points of view adopted by h 
the AAA5 or the institutions with which the authors as already provided tens of thousands of photo-images of all regions 
are affiliated. of the globe. 

EdlIorial hoard ERTS flies 920 kilometers above the earth in a circular orbit that is 
1973 nearly polar. It orbits the earth 14 times per day: each pass covers a 

H. 5. GuTowsKY GARDNER LsNnzaY region 185 km wide, and there is some overlap among them. After 18 
AUTHUR D. HASLER RAYMOND H. THoMPsoN days the satellite returns to the same position, having covered the 
RUDoLF KOMPFNER EDWARD 0. WILsoN 
DANIEL E. KosHLAND, JR. entire globe. In its sun-synchronous orbit, ERTS crosses the equator on 

1974 each southward pass at 9:42 a.m. Eastern Standard Time. 
ALFRED BROWN FRANK w. PUTNAM Most of the data from the satellite have come from a multispectral 
JAMES F. CROW MAXINE SINGER 
SEYMOUR 5. KETY GORDON wOLMAN scanner subsystem that views an area 185 by 185 km in four wave- 
FRANK Pswss length bands. These are the green [500 to 600 nanometers (nm)], red 

Editorial Stall (600 to 700 nm), near infrared (700 to 800 nm), and a second infra- 
Editor red (800 to 1100 nm). Various objects and materials tend to behave 

PHILIP H. ASELsoN 

Publisher Business Manager quite differently in the various bands. For example, water is relatively 
WILLIAM BRyAN HANS NUSSBAUM transparent in the green, but appears black in the infrared. In contrast, 

Managing Editor: ROBERT v. ORs vegetation reflects extremely well in the infrared and is as bright in that 
Assistant Edttors: ELLEN E. MURPHY, JOHN E. wavelength region as snow is in the visible region. The brightness of 

RINGLE vegetation in the infrared depends on the type of vegetation (for ex- 
Assistant to the Editor: NANCY TEIMOURIAN ample, big leaves or small ones). It also depends on the health of the 
News and Comment: JOHN WALSH, DEBORAH SHAP- 

LEY, ROSERT GILLETTE, NICHOLAS WADE, CONSTANCE plants-healthy crops appear much brighter than does diseased 
HOLDEN, BARBARA J. CULLITON, SCHERRAINE MACK vegetation. 

Research News: ALLEN L. HAMMOND, WILLIAM The images obtained in the various wavelength regions are transmitted 
D. METE, THOMAS H. MAUGH II, JEAN L. MARX 

Book Reviews: SYLVIA EBERHART, KATHERINE LIV- directly to earth when the satellite is over the United States. At other 
INGSTON, KATHRYN MOUTON times, the images are stored on magnetic tapes for readout when in 

Cover Editor: GRAYCE FINGER range of U.S. stations. Subsequently, the individual images can be 
Editorial Assistants: MARGARET ALLEN, ISABELLA combined to form artificial color composites. Investigators have become 

BoULDIN, BLAIR BURNS, ELEANORE BUTZ, ANNEITE 
DIAMANTE, MARY DORFMAN, JUDITH GIVELBER, skilled in interpreting these composites and can recognize different kinds 
CORRINE HARRIS, NANCY HARTNAGEL, OLIVER HEAT- 
WOLE, CHRISTINE KARLIK, MARSHALL KATHAN, MAR- of vegetation and terrains. 
GARET LLOYD, DANIEL RABovsKY, JEAN ROCKWOOD, Repetition of the imaging every 18 days is a particularly valuable 
PATRICIA RowE, LEAR RYAN, JOHN SCHAURE, LOIS feature, for comparisons of succeeding images can reveal highly signifi- 
SCHMITT, YA LI SWIGART 

Guide to Scientific Instruments: RICHARD SOMMER cant changes. There are disadvantages and benefits in imaging a large 
Meuiibc'rship I?ecr:iit,nent: LEONARD wRAY; Subscrlp area. Resolution is limited to about 100 meters, and the image as received 

tions: lIrITE SEEMUND; Addressing: THOMAS BAZAN is somewhat distorted. However, most of the distortion can be com- 
Adverilsltig Staff pensated for. An important advantage of portraying a sizable portion of 

Director P,'oducttou Manager the earth in one picture is that geologists have been able to identify 
EARL J. SCHERAOO PArTY WELLS features that previously had escaped detection. 

Adrertising Sales Manager: RICHARD L. CHARLES A large number of investigators are now studying the images. Their 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, studies were selected from among 600 research proposals. Of the 335 
II W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, NJ. 
07076: C. Richard Cahlis, 12 Unami Lane (201-889- accepted, 70 were from scientists of foreign nations. Policy with respect 
4873); CHICAGO, ILL. 60611: John P. Cahill, Room to distribution of pictures is one of complete openness. Nationals of any 
2107, 919 N. Michigan Ave. (312-DE-7-4973); Bay- 
ERLY HILLS, CALIF. 90211: Winn Nance, 111 N. La country are free to purchase them at a nominal cost. Browse files have 
Clenega Blvd. (213-657-2772) been established at many offices around the United States, with a major 

distribution center at Sioux Falls, South Dakota. 
ED1TORIAL CORRESPONDENCE: 1515 Magma- Many countries have displayed enthusiasm for the ERTS images. 
chtlselts Ave., NW, 1,Vashinglon. D.C. 20005. Phones: 
(Area code 202) Central Office: 467-4350; Book Re- Canada is operating its own receivers. Brazil, Mexico, and Venezuela 
vIews: 467-4367; Business Office: 467-4411; Circula- 
tion: 467-4417; Guide to Scientific Instruments: 467- are moving toward establishing their ground stations. The Brazilians are 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 467-4483; Research News: 4674321, particularly enthusiastic about ERTS, for it is giving them a first look 
Reviewing: 467-4440. Cable: Advancesci, Washinan. at much of the Amazon valley. Their enthusiasm is likely to be con- 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page xv, tagious, and other developing countries will find ERTS a valuable source 
Science, 29 September 1972. ADVERTISING COR- of many kinds of information.-PILw H. ABELSON 
RESPONDENCE: Room 1740, ii W. 42 St., New 
York. N.Y. 10036. Phone: 212-PE-6-1858. 
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Conversations With Outstanding Scientists 

Speaking of Science 

The American Association for the Advancement of Science is pleased to announce a new educational resource for libraries and 
teachers of science. This provocative audiotape series should also be of interest to the general public and to scientists who want to 
remain up-to-date on advances being made in other fields of science. 

The first offering in this continuing series features 12 informal conversations with more than 20 of America's leading scientists. 
These well-known men and women of science discuss The Mars Probe, Evolution and the Descent of Man, Advances in the Physical 
Sciences, Advances in Astronomy, Peace, and seven other timely and important subjects. 

The 12 recordings are on six cassettes (one complete 30-minute conversation on each side) for playback on standard machines. They 
are packaged in a compact binder that will fit easily into a bookshelf. 

The conversations are narrated by Mr. Edward Edelson, science writer for the New York Daily News, and Mr. Mitchell Krauss of 
WNET-TV in New York. 

You are invited to purchase this new AAAS educational service at the low price of $39.95-AAAS member's price $34.95. 

1. DISCOVERING MARS 5. HEALTH CARE AND DELIVERY 9. TECHNOLOGY TODAY 
Dr. Carl Sagan Dr. Walter J. Lear, Dr. Paul Friedman, Dr. Jack E. Goldman, Dr. J. Herbert Hollomon 

(with Edward Edelsos) Dr. H. Jack Geiger (with Edward Edelssn) 

2. EVOLUTION AND THE DESCENT OF MAN (with Edward Edelsos) 
Dr. Theodosius Dobzhansky, Dr. Ernst Mayr, 6. ADVANCES IN THE PHYSICAL AND LIFE SCIENCES 10. THE FINITE EARTH 

Dr. Elwin Sinons Dr. Mark Kac, Dr. Charles Price Dr. Atheistan Spilhaus, Dr. Arthur Kantrowitz, 
(with Edward Edelson) Dr. Charles P. Leblond Dr. Daniel i. Fennell, Mr. Herman Kahn 

3. ADVANCES IN THE BEHAVIORAL SCIENCES (with Mitchell Krauss and Edward Edelson) (with Edward Edelson) 
Dr. Eric Lenneberg, Dr. Ward H. Goodenough, 7. ADVANCES IN THE OCEAN SCIENCES 11. ADVANCES IN ASTRONOMY 

Dr. Lionel Tiger Mr. E. W. Seabrook Hull, Dr. John 1. McHugh Dr. Herbert Gursky 
(with Edward Edelson) (with Edward Edelson) (with Mitchell Krauss and Edward Edelson) 

4. WHAT IS NEEDED FOR PEACE? 8 PUBLIC UNDERSTANDING OF SCIENCE 
Dr. Chadwick F. Alger, Dr. Richard A. Falk, Dr. Margaret Mead, Mr. Peter Hackes, 12. NOISE AND MUSIC 

Dr. George W. Rathjens Dr. Paul B. Sears Mr. F. Richard Moore, Mr. Paul B. Ostergaard 
(with Mitchell Krauss and Edward Edelsos) (with Edward Edelsos) (with Edward Edelson) 
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