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A Timely, yet Tested Text 

The leading textbook of ecology IL giP 

coming soon in a completely revised new edition 

Eugene P. Odum's FUNDAMENTALS OF ECOLOGY 3rd Edition 

This famous college text, by one of the Systems Ecology Estuarine Ecology 
leaders of the "ecological revolution" is as , Natural Resources 
important to concerned citizens and scien Pollution and Environmental Health 
tists in government and industry as it is to Remote Sensing Microbial Ecology 
ecology students. It is like three books in Space Travel Towards a Human Ecology 
one. It gives a thorough and perceptive over. 
view of the principles of ecology, of world Topics that have been given increased coy- 
environments, and of ecological technology. erage include the total energy environment, 
The emphasis is always on man and his en- crop ecology and world food production, 
vironinental relationships, total world productivity, global cycling of 

CO2 and H20, species diversity, community 
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what was once an esoteric academic study is to work published in 1g70. Numerous cross 
now recognized as a matter of life or death. references are provided, and almost every 
Consequently, this new edition has been not section concludes with a list of suggested 
only rewritten and updated but also greatly readings. 
enlarged. The number of illustrations has 
been more than doubled. Completely new This enlarged, updated new edition of the 
chapters discuss: famous "Odum" will be welcomed not only 

by teachers of ecology but also by the many 
The Individual and scientists, engineers, and laymen who ur- 

the Species in the Ecosystem gently need an understanding of ecological 
Development and Evolution in the Ecosystem concepts, methods, and data. 

By Eugene P. Odwn, Alumni Foundation Distinguished Professor 
and Director, Institute of Ecology, University of Georgia 

W. B. SAUNDERS COMPANY 

West Washington Sq., Philadelphia, Pa. 19105 
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ders within said park." As soon as This one-gallon laboratory "workhorse" has all the 
roads through 'the park and Old Faith- power you will ever need for high-speed reduction of 
ful Inn were built, the inherent con- solids. You can grind, emulsify, disintegrate, homoge- K 

flict of purposes became apparent. nize, shred, blend, or mix in seconds! The container, I .' 
Clearly, if the first part of the 1872 cover, and blending assembly are stainless steel, easy 
obligation is to be fulfilled, some com- to clean, and trouble free. An ingenious adapter lets 
promise is inevitable in the second. use smaller containers on the one-gallon base. you 
Furthermore, no one generation can in 
fact forever bind future generations.... Waring also makes one-quart models (Some with 
Even though laws remain the same, as timers, some with 7-speed controls), explosion-proof' 

decades pass and new circumstances models, and accessories from 12 ml Mini Containers 
arise, the laws tend to be reinterpreted, to ice crusher attachments. All are ruggedly con- 

We can all agree that feeding gar- structed and warranted for one year of commercial use. Write for our new catalog. 

bage to grizzlies in national parks 
should stop. But will the Park Service, 
which does such a superb job in so 
many ways, continue to enforce no- 
feeding rules after the present excite- 
ment has subsided? I have seen garbage 
fed to grizzlies every night under the 
eyes of unprotesting park rangers even 
though it was in flagrant violation of 
regulations. 

Last, some caution is in order before 
accepting Herrero's theme that "the 
highest function our parks can serve 
is to give man a sense of being "part 
of nature." This is a complex and slip- 
pery idea. Does he imply that the man 
studying biochemistry or atomic phys- 
ics is not as fully and deeply immersed 
in the study of nature as the man hik- 
ing the back trails and thinking about 
grizzly bears? Most of us believe we 
find mountain scenery ennobling, some- 
thing which uplifts the mind and heart. 
Yet Hitler found his inspiration in the 
Berchtesgaden Alps. There simply is no 
assurance that a sense of union with an 
alpine ecosystem including large and 
savage carnivores will automatically be 
a civilizing experience. 

GAIRDNER B. MOMENT 
Department 01 Biological Sciences, 
Goucher College, 
Baltimore, Maryland 21204 
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Measunng Radloactlve Materlals 

We have noted with interest the cor- 
respondence on the subject of the mis- 
labeling of radioactively tagged chemi- 
cals, culminating with the letter (4 
Dec.) from A. Broido entitled "More 
mislabeling-more frustration." Broido 
rightly points out the hazards of using, 
to say nothing of supplying, solid 
"standard" sources of such low specific- 
activity, low-energy beta-particle emit- 
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savage carnivores will automatically be 
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GAIRDNER B. MOMENT 
Department 01 Biological Sciences, 
Goucher College, 
Baltimore, Maryland 21204 
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Measunng Radloactlve Materlals 

We have noted with interest the cor- 
respondence on the subject of the mis- 
labeling of radioactively tagged chemi- 
cals, culminating with the letter (4 
Dec.) from A. Broido entitled "More 
mislabeling-more frustration." Broido 
rightly points out the hazards of using, 
to say nothing of supplying, solid 
"standard" sources of such low specific- 
activity, low-energy beta-particle emit- 
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ters as '4C. The difficulties inherent in 
the measurement of solid 14C sources 
as a result of absorption and scattering 
have recently been discussed by Wood 
(1). 

Because of such problems arising 
K' from absorption and scattering, the 

"'K uuniai emission rates per curie from solid 
K _ nuvv TO IIFUUL sources of the same low-energy beta- 

particle emitter can vary quite con- 
siderably, depending on their chemical 
composition and geometrical configura- 
tion. Since it is impossible to calibrate 
such solid sources nondestructively, the 
National Bureau of Standards has 
never offered calibration services for 
this type of source. 

or anything else The Neslab PBC 4 portable cooler will chill a quart of Where the assay of a 4C sample Martinis from 75 F to 40 F in 10 minutes... without dilution from melting ice. cannot conveniently be carried out by 
It will also fit into Dewar flasks to hold methanol at -400C . . . and into liquid-scintillation or gas counting we 

a variety of laboratory vessels to chill reagents. 
In fact, the specially designed 1 inch diameter cooling probe gets into have, in the past, recommended the 

more places and does more cooling than any other. 
Of course it is at its best in a well insulated Tamson Circulating Thermo- preparation of a working standard cus- 

static Bath where the 1700 BTU/hr capacity of the PCB-4 extends the bath tom-made for the particular experiment. 
control range to-2O0C It is inadvisable that such a working 

standard be made by anyone but the 
user himself. Thus we have suggested 
that our NaaCOa solution standards 
containing '4C can be satisfactorily 
used for the assay of 14C samples by 

- e :e preparing a working laboratory stand- 
ard, into which a quantitative "spike" 
of our standard has been introduced at 

____________________________________________________________________________ some appropriate stage in the prepara- 
tion of a sample, with the analysis car- 

Samford University's, Dr.J. H. Langston: ned out in exactly the same manner as 
for the samples that are to be assayed. "I evaluated analytical balances Price lists of our standards for use 
in the assay of 14C, including ['4C]- 

for a year... but it was a 15 minute n-hexadecane and ['4Cjbenzoic acid in 

TORBAL demonstration that sold me." toluene for liquid-scintillation counting, and of other low-energy beta-particle 
Dr J H. Langston, Chairman of the Chemistry solution standards, such as H, tiaNi, 
Department at Samford University, needed and '47Pm, can be obtained from the 
some new analytical balances that could stand Radioactivity Section of the National 
up under use by as many as twenty chemistry Bureau of Standards. Lists of our 
students per day. It took the Torsion represen- radi 

 tative Just 15 minutes to point out that the no- oactivity calibration services are 
knsfe edge torsion design principle provides also available. Information and guid- 

 this ktnd of ruggedness-plus high accuracy ance on problems arising in radioactivity 
and precision. measurements can be found in a num- 

As a result of this demonstration, Samford ber of texts such as, for example, NBS 
University equipped their analytical lab with Handbook 80, A Manual of Radio- 
TORBAL EA-l electronic analytical balances. 
The EA-l, with a capacity of activity Procedures, available from the 
160 g and precision of 0.03 "K K Government Printing Office or the 
mg features an electronic , " Radioactivity Section. Personnel of this 
null indicator, which elimi- ' "''"' section are 'also available for consulta- 
nates inaccuracies due to '' ' 
sensitivity variations and K" tion on such problems. 
complete digital readout to S. B. GARFINKEL 
0 1 mg for faster, easier K W. B. MANN 

Radioactivity Section; 
We d welcome the chance 

'' to demonstrate the EA  Center for Radiation Research, 
you Just call your nearest National Bureau of Standards, 
Torsion sales representative Washington, D.C. 20234 

IHE TORSION BALANCE Co Dept I Clifton, New Jersey. Sales offices in Chic i 'o,  Reference 
lii, Sari Mateo, Cal Pittsburgh Pa Montical Quebec; and Windsoi nghnd ' , K G. wood Jf 5. Appi. Radiat. I at. 21, 55 
213siances msnufaLtui cci in W tertoi d Irel md inn Ciifton, New Jei sev (1970) 
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We want to be useful 

... and even interesting 

Magneto-optics strength than Faraday could bring to bear when he demon 
strated long ago that as polarized light passes through a solid 
in the direction of a magnetic field the polarization plane 
rotates 

A Curie temperature of 85 K permits ferromagnetism 
without the cumbersome helium cryostats that earlier ferro-. 
magnetic semiconductors like EuO and EuS have required. 
In return for the lesser trouble of cooling CdCr2S4 with liquid 
nitrogen, one gets a ratio of Faraday rotation to absorption 

cdTe-sold by Kodak Apparatus cdcr2s4-too costly yet to' sell, that is several thousand times more favorable than in, say, a 
Division, Rochester, N. Y. 14650 Similarly polycrystalline but more thin film of iron. Insert a crossed polarizer and you have 
as polycrystalilne KODAK' IRTRAN 6 interesting optically. Transmits 
Optical Material, or at $50/lb in from 0.8 to 15 jsm when cooled plenty of rotation for modulating a CW laser beam when 
chunks for evaporation applica- with liquid nitrogen. In addition, you modula 
tions. About as hard as anthracite, its curie temperature is 85 K, 8 K te magnetic field. 
insoluble. Transmits 'from .0.9 to above liquid nitrogen. consider We did not invent CdCr2S4. What we did was to find out 
31 jm at room temperature. Out- the consequences how to put it into the form of a high-grade optical material, 
standing window material for far 
infrared, just as workable by standard grinding and polishing tech-. 

Not too many years ago all magnets were metals Now there niques as the six famous KODAK IRTRAN Optical Materials. 
are several dozen materials that are both ferromagnetic and Inspired by its obvious promise, we have been rather thor-. 
semiconducting. Metals absorb at all frequencies; nonmetals oughly exploring its magneto-optical properties. 
are transparent at some wavelengths even when thicker than You may be hearing more about this. 
thin films. Ferromagnetism makes possible a substantial field 51n 1970 a professor at the University of Grenoble was honored with a Nobel 

strength within an optical material, very much more field Prize in physics for deeper insights into what Faraday uncovered. 

Micropublication. For the publisher or would-be publisher 
who to publish the of (or wants in form ------'--- other 
microforms),. we are prepared to manufacture his product. 
lie deals with authors, illustrators, editors, manuscript typists, 

K 4 copyright offices. He arranges for contact with an interested 
audience and for payment of the bills, including ours, which 
can cover much or little. It can even cover airmailing out the 
micropublication from our production centers. Postage would 
be a very small item indeed. Equipment for reading the prod- 
net would be a problem that nobody is in a better position 
to help solve than Kodak. 

"My book came out today." "My third should be out The sooner conversation is begun with us, the sooner the prob- 
in another two years" leans can be overcome. Make first contact by a note to Eastman 

It feels great. Whether the book is about a little known genus Kodak Company, Dept. 55W, Rochester, N.Y. 14650. 
of Antarctic ostracods, or tells what every homemaker should Realism is in order. We expect precious little business sup-. 
know about houseplants, or merely entertains the under plying secretaries with microfiche readers for their novels. 
worked secretary between coffee breaks, it's wonderful to While color microfiche would do a grand and highly eco-. 
have one's work and thought perpetuated between hard coy- nomical job of showing houseplants, homemakers will be 
ers. A paperback may be just as good. Books will not disap- encountering it in catalog-shopping stores before microfiche 
pear, though they are getting costly to publish and to buy. readers enter the average home. But for ostracods and other 
Ditto for journals. Something can be done about this, and subjects that cannot attract large paying audiences, micro-. 
we are doing it. publication is far, far better than no publication at all. 

and here we offer a $2.50 paperback that gratifies no egos, fails to entertain, is printed on 8?x 11" paper 
pages, and. may make your microscope work better. 
Kodak doesn't even make microscopes, but we do make film less than fascinating. The latest edition of the Kodak publi-. 
for them. Many microscope users tend to be overly tolerant cation "Photography Through the Microscope" treats the 
until there is a photograph to look at and show. Then they subject in more detail than did previous editions but no more 
blame the film. If it's Kodak film, they shouldn't. Nor should than you need. Unless your photography through the micro-. 
they blame the microscope. They should first make sure that scope is already as good as you want it to be, order a copy 
in their preoccupation with the subject under study, they from your photographic dealer. It wilt make the film work 
have not neglected some fundamentals of microscopy. This better. 
is a subject in itself but one that most microscope users find Prices subject to change without notice. 
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Justwait. 
till you see through it! 

Once again .L.eitz. sets the stan-. 
dard for innovation in micro-. 
scope engineering others will 
ay to follow. The all new SM- 
LUX Medical/Laboratory 
Microscope offers you an instru- ' ' 

ment so extraordinarily func-.    

tional, it dares to challenge KKK,KK35KK<K 'K5 K K K 

medical microscopes of the fu-  KKK4KKKK K..  K'K"'K'K'K" K"' K K' ture. 'K 

'K K' 

From its radically new low you through school and * new design achromatic ob 
design, inspired by.those who.later assist you during years of jectives that provide crisp, 
spend countless hours at.the.professional practice sharp images at all magnifica 
microsope, to its matchless op-.A few special features: tions. 
tical and mechanical refine- * built-in, Koehler illumination * quick transfer from bright- 
ments, the SM-L'UX meets the via a high-intensity, low voltage field to darkfield or phase con- 
sophisticated dem.ands of to- light source and regulating trast. 
day's medical scene. mer for adjustable But there's much more 
ways, your best test is to place a brightness-no extras to carry to the SM-LUX: Write today 
slide on the stag.and let per- * needle bearing coarse and fine for our portfolio containing 
formance speak for itself. You'll adjustment that maintains its.complete specifications and de- 
immediately see and feel why smoothness and precision over tail on SM-LUX technical 
the SM-LUX is the scope to fo ard use features and innovations. 

B. Leitz, 1nc, Rockleigh, New Jersey 07647 
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AMERICAN ASSOCIATION FOR 
TIlE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 'Control of Agricultural Pests 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points Our nation has been blessed with high-quality, dependable supplies of 
of view, rather than by publishing only material low-cost food and fiber. But few people are aware of the never-ending 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including battle that makes this possible. Among the insects, about 10,000 species 
editorials, news and comment, and book reviews are known to damage crops, forests, or livestock. If left undisturbed, 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by some of these pests would take more of the crop than would the farmer. 
the AAAS or the institutions with which the authors Agriculture must cope not only with native enemies but also with 
are affiliated. 

Editorial Board invaders from abroad. Increasing air travel has expanded the probability 
1971 of bringing in pests from all over the world. For these, natural controls 

THOMAS EisNER NEAL MILLER such as parasites are often absent. 
AMiTAT ETZIONI BRUCE MURRAY 
EMIL HAURY JOHN R. PIERCE During more than two decades, agriculture has depended heavily on 
DANIEL KOSHLAND, JR. MAXINE SINGER chemical pesticides such as DDT. But even in the 1950's it was apparent 

1972 that DDT was not the final answer; resistant insect forms were emerg- 
ALFRED BROWN FRANK PRESS 
JAMES F. CROW FRANK w. PUTNAM ing. The use of degradable chemicals such as the organic phosphates and 
THOMAS KUHN WALTER 0. RORERTs carbamates has been expanding. However, these are acutely toxic to 
ELLioI-r W. MONTROLL 

warm-blooded animals, including man, and to useful insects such as 
Editorial Staff bees, parasites, and predators. For the long term it is. desirable to develop 

Ediior 
PHILIP H. ASELsON methods of control that minimize the use of broadly toxic chemicals. 

Publisher Business Manage? Some of these methods antedate the use of the chemical pesticides- 
wILLIAM BEvAN HANS NUSSBAUM for instance, the use of insect-resistant varieties of plants and the foster- 

Managing Editor: ROBERT V. ORMES ing of natural enemies. Promising methods of control that have recently 

Assistant Editors: ELLEN E. MURPHY, JOHN E. been developed include the use of sex attractants 'and the release of 
RINOLE competitive radiation-sterilized males. About 20 of the sex attractants 

Assistant to the Editor: NANCY TEIMOURIAN have now been identified. Of particular importance is that of the gypsy 

News and Comment: JOHN WALSH, PHILIP M. moth, an insect that has been ravaging a rapidly increasing fraction of 
BOFFEY, ROBERT J. BAZELL, CONSTANCE HOLDEN, 'the hardwood trees of northeastern United States. The synthesis of the 
SCHERRAINE MACK attractant and its use in conjunction with localized applications of insecti- 

Research Topics: ALLEN L. HAMMOND cides give promise of timely intervention in what otherwise might be a 
Book Reviews: SYLvIA EBERHART, KATHERINE Liv- dreadful destruction of vast stands of trees. 

INOSTON, ANN BARKOOLL At the AAAS meeting in Chicago, E. F. Knipling described proposals 
Cover Editor: GRAYCE FINGER to exploit techniques that he had previously used successfully to eradicate 

Editorial Assistants: MARGARET ALLEN, JOANNE the screwworm in Florida. These same techniques have been employed 
BELK, ISABELLA BOULDIN, BLAIR BURNS, ELEANORE to minimize the population of screwworms in Texas and adjoining states. 
BUTZ, BARBARA GUARIN, CORiuNE HARRIS, OLIVER In that area, eradication is impossible because of reinvasion from Mexico. 
HEATWOLE, ANNE HOLOSWORTH, ELRANOR JoHNson 
MARSHALL KATHAN, MARGARET LLOYD, DANIEL RA- However, the pest is more than 99 percent controlled at an annual cost 
BOYSKY, PATRICIA Rowe, LEAH RYAN, LOIS SCHMITT 
BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART of about $6 million and with annual benefits estimated at $100 million. 
ALICE THEILE, MARIE WERNER Knipling pointed out that a limited number of pests account for a very 

Membership Recruitment: LEONARD WRAY major fraction of all crop damage. Under especially close study are the 
Subscriptions: BETT SEEMUND boll weevil, the codling moth, and the corn borer. The boll weevil alone 
Addressing: THOMAS BAZAN causes losses of about $200 million a year, and about $70 million is 

spent by growers for chemical control. About one-third of all insecticides 
Advertising Staff used for agricultural purposes are employed to control this single insect. 

Director Production Manager Knipling discussed plans for a large-scale demonstration experiment to 
EARL J. SCHERAGO BONNIE SEMEL 

suppress populations of this insect in an area 250 kilometers in diameter. 
Advertising Sales Manager: RICHARD L. CHARLES The plans involve a combination of treatments to diminish the over- 

Sales: New YORK, N.Y. 10036: Herbert L. Burkiand, 
ii w. 42 St. (212-PE-6-1858); SCOTCH PLAINS, NJ. wintering population and an intensive program in the spring to trap 
07076: C. Richard Callis, 12 Unaml Lane (201-889- insects by use of sex attractants. The survivors would be subjected to 
4873); MEOFIELD, MAss. 02052: Richard M. Ezequelle 
4 Rolling Lane (617-444-1439); CHICAGO, ILL. 60611: repeated release of 100 times their number of sterilized males. 
John P. Cahill, Room 2107, 919 N. Michigan Ave. 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Wina The Suppression or elimination of the use of DDT and related pesti- 
Nance, ill N. La Cienega Blvd. (213-657-2772) cides will constitute a hardship to many farmers. Prospects are reasonably 

EDITORIAL CORRESPONDENCE: 1515 Massa- bright, however, that satisfactory methods of specific pest management 
chuseits Ave., NW, Washington, D.C. 20005. Phone: will be devised, and these methods will be more in keeping with our 
202-387-7171. Cable: Advancesci, Washington. Copies desire to minimize man's destructive impact. on the environment. 
of "Instructions for Contributors" can be obtained 
from the editorial office. See also page xv, Science, -PHILIP H. ABELSON 
25 December 1970. ADVERTISING CORRESPOND- 
ENCE: Room 1740. 11 W 42 St., New York, N.Y. 
10036. Phone: 212-PE-6-1858. 
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FABRIITEK 1070 
.more than just a signal averager 
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NUMERICAL COMPUTER CONTINUOUS BUILT-IN DATA 
DISPLAY INTERFACE DISPLAY REDUCTION 

Both the address number The 1070 Signal Averager Slow sweep speeds or The 1070 permits 
and data value are may be interfaced to a infrequently occurring integration of memory 
displayed on the CRT for general purpose (GP) fast sweeps make contents, addition or 
any selected coordinate computer to exploit the it difficult to view the subtraction of stored data 
point. The selected best features of both memory contents in between memory 
coordinate point is clearly units. The hard-wire order to monitor an subgroups, and baseline 
intensified on the analog programmed 1070 is easy experiment's progress. correction through 
CRT display so that the to operate since it needs With the SW-71 addition or subtraction of 
numerical values of no programming except Continuous Display Sweep a constant to (or from) 
ordinate and abscissa can switch selection, uses Control plug-in, the any selected memory 
be associated with a memory storage more memory contents are subgroup. Baseline 
particular position on the efficiently, and provides always displayed on the correction aids in 
analog plot. Changes in rapid data collection and CRT regardless of sweep integration since the 
the position of this display. The GP computer speed or sweep repetition integral curve might 
intensified point are provides additional rate. Any small segment otherwise be distorted by 
made with three memory and flexibility, of the display may be input signal baseline 
pushbuttons for fast, slow especially in arithmetic expanded as much as drift. Digital smoothing 
and single step allowing processing. A software desired even while by three-point running 
movement to the left package for taking acquiring data. averages and 
or right, the fast Fourier transform differentiation are 

of stored data is useful options that can 
available from Fabri-Tek. be added at any time. 

All digitizers have input filters, 
attenuators and d.c. level 
adjustments, and all sweep control 
units have adjustable trigger level __ 
discrimination, trigger delay Ii/A\ I I II ''if I I Unstruments, U 
and a wide range of sweep speeds. .ru 

The input signal may be monitored 

for ease of set-up. Call or write *'-ir- E.g . to discuss your specific application. 
5225 VERONA ROAD * MADISON, WIS 53711 * PHONE 608/271-3333 

Sales and Service: In Canada by Ahearn & Soper Limited, 844 Cal 
donia Road, Toronto 19, Ont. Tel. 14161 789-4325-Telex 02-2757 
Branches in Montreal, Vancouver, and OtIawa... In Europe by Fabr 
Tek Inslruments, Inc., 6000 Frankfurt 1, Esehersheimer Landslr. 34 
west Germany 
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