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first beautiful centrifuge 
Notonlybeautiful, but touh-.built with our 20 yearsof ultra-. 
centrifuge know-bow. The J-21 does more work because it accel 
erates and decelerates faster than older centrifuges. It provides ... 

speeds to 21,000 rpm, forces to 50,000 g, and processes volumes 
to 3 liters. It will handle advanced accessories like zonal, continu 
ous-flow and re-orientingrotors. You get an easy-to-set refrigeratto 
system.extra long b.rus.life, and a .7 year warranty o.rotors The 
operating convenienc s are beautiful, too-such as the work space on 
the J-21's top for loading and un oading rotors. 

For the full story on this new centrifuge for the modern labora 
tory, write Spinco Division, 1117 California Avenue; Palo Alto 
California 94304, for Data File J-21-3. 

NST*UME 

Helping $inea# indutryimprov the qtIity t life. 

fl NATONAL$UB,A AMTR.NQT orLN 

Cir4 NQ   Reeiers# $erv<ke Ca4  N  vi 





.,...,. 

23 April 1971 SI1EIC 
Vol. 172, No. 3981 

LETTERS Curse of Russia Is Intourist A S Romer Less Paper Work Better Medicine 
T. S. Ashbell; Public Attitudes toward Science: Righting a Wrong: 
P. F. Palmedo..326 

EDITORIAL A Matter of Perspective: H. Newell...331 

ARTICLES Ground Rupture in the Baldwin Hills: D. H. Hamilton and R. L. Meehan..333 

Redwoods: A Population Model: C. A. Bosch 345 

The General Scientific Association: A Bridge to Society at Large: W. Bevan..349 

NEWS AND COMMENT National Research Council (II): Answering the Right Questions?.353 

Hogness to Head NAS Medical Unit.355 

Mirex and the Fire Ant: Decline in Fortunes of "Perfect" Pesticide.358 

RESEARCH TOPICS Phosphate Replacements: Problems with the Washday Miracle.361 

BOOK REVIEWS La Logique da Vivant, reviewed by A. W. Ravin; other reviews by M. Locke, 

R. W. Jeanloz, R. B. Williamson, B. Simon; Books Received 364 

REPORTS X-ray Structure of the Cygnus Loop: P. Gorenstein et al..369 

Soft X-rays from the Cygnus Loop: Interpretation: W. H. Tucker..372 

Holocene Eruptions of Mauna Kea Volcano, Hawaii: S. C. Porter. 375 

Theoretical and Experimental Basis for a Specific Countertransport System in 

Membranes: E. L. Cussler, D. F. Evans, M. A. Matesich..377 

DOARQ. OF 0I.REOTOS AThELSTh# SPILHAUS MII4A REES GLENN r. SEANORG DAVID BLACKWELI.. LEWIS 1$. BRN$COfi Retiring dent. Oealrtnan p4jf4 % BARRY COMMONER 

VIOW PR.5$I0NT$ AND MAThEMATICS (A) ItIYSIOS (B) CIIEMI$TRY %C) ASTRONOMY (D) 0 Pollak Gaylord P Harnwell Charles C. Price.Laurence W. frj. SRCTION SCRUTARI$  Ficken Albert M Stone Leo Softubert rIo U. Landolt. 

PSYCHOLOQY (I) SOCIAL AND ECONOMI C SCIENCES O() HISTORY AN!) PIhLQSOPlY OF SCIENCE 
James E. fleece Daniel? Moynihan.Cyril Smith. 
William 0 Qarvey *lanrey Sapoleky Raymond L Seeger 
PRARMACEUTICAL SCIENCES (tip) AGRICULTURE (0) INDUSTRIAL SciENCE EDUOAtOH tQ 
Wallace L Guess Matthsas Stelly Surton V. Dean .1. Oavid tocirard .lo Auttan Michael A Farrell.Jordan 0 Lewis..Phrltip R. Forcfyce 

ALASKA DIVISION PAOFIC #IVl$lOtd SOUTHWESTERN AND ROCKY MOUNTAIR OIVISWIi 
Laurence Irving Irma Duncan George E. Lindaay Robert  Miller. John R. Lecher. Merlowe G, Anderson 

President Executive Secretary President Secretary President Executive Secretary 
SCIENCE is published weekly, except the last weel in becember hue with an extra issue on the fourth Tuesday in September, by the American Association for the Advancement 
Science, mIS Massachusetts Aye,, NW Washington, D.C. 2000$. Now combined WIth The Scientific Montliiy@. Secondclass postage paid at Washington, D.C. Co iglit C 1911 1 
the American Association for the Advancement' of Stience. Annual Subscription $12; ioraign nostage; Americas $3' overseas $5; single cenias, $1 (back issues. $)except GuIde I 
Scientific Insiruinents which is $4 School year auhacrintlen: S months, $9; II) months, 10. Rates effective I May 1S121 Annual subscription $20, foreign postage: Anieri as $; 
overseas $5.ir freight to Europe1 North Africa, Near East $19. Prvida .4 weeks cotice for dhonga of address, giving now and old addicss add  codes. Sand a recent addre 
label SCIENCE is indexed in the Rea4ers Guide to lerledical LIterature. 



AMERICAN AS$OC1ATIO IOR flIE ADVANCRZW1IT or SCZE?JCE 

Ornithine Decarboxylase Stimulation in Rat Ovary by Luteinizing Hormone: 
Y. Kobayaslzi, I. Kupelian, D. V. Maudsley.379 

Acetoacetyl-Coenzyme A Thiolase in Brain, Liver, and Kidney during Maturation 
of the Rat: C. Dierks-Ventling and A. L. Cone..,.... 380 

Immunoglobulin Production by Human Lymphocytoid Lines and Clones: Absence of 
Genie Exclusion: A. D. Bloom, K. W. Choi, B. J. Lamb ...... 

Preparation of Highly Labeled [32PjNucleie Acids from Yeast; Isolation of 
"Denaturable" Leucine Acceptor Transfer RNA: S. Kowalski and I. R. Fresco ... 384 

Nucleotide Sequence of the "Denaturable" Leucine Transfer RNA from Yeast: 
S. Kowalski, T. Yamane, J. R. Fresco ................,,....,,,..... 385 

Striated Muscle Fibers: Facilitation of Contraction at Short Lengths by Caffeine: 
R. Riidel and S. R. Taylor.387 

EEG Responses in Regularly Menstruating Women and in Amenorrheic Women 
Treated with Ovarian Hormones: W. Vogel, P. M. Braverman, E. L. Klaiber ... 388 

Preganglionic Stimulation Increases Calcium Uptake by Sympathetic Ganglia: 
M. P. Blaustein.391 

Telemetered Recording of Hormone Effects on Hippocampal Neurons: P. W. P/aft, 
M. T. A. Silva, L M. Weiss.394 

Developing Neuromuscular Junctions: First Signs of Chemical Transmission 
during Formation in Tissue Culture: N. Robbins and T. Yonezawa.395 

Behavioral Sensitivity to Microwave Irradiation: N. W. King, D. R. Justesen, 
R. L. Clarke., 393 

Bispectrum Analysis of Electroencephalogram Signals during Waking and 
Sleeping: T. P. Barnett et al..... 401 

Technical Comments: Racemization and Epimerization: W. T. Smith, Jr.; 
K. A. Kvenvolden; Was the Moon Originally Cold?: H. C. Urey; 
Characterization of Virulent Bacteriophage Infections of Eseherichia coli 
in Continuous Culture: M. J. B. Paynter and H. R. Bungay, III; M. T. Home ... 403 

MEETINOS Social Insects: E. 0. Wilson.406 

CAR  P $A51(lN$ LED$4ARP 14 RIS# WIUJAM T Ol.DEt* WIUJAM VA4 
PHYLLiS V PARKINS KENNSVW V IftlMA$1I Tseassrer E utrve (flli hr 

ED 04Y AlD GL(lORAfl#Y  S OLOIIICAL SCIENCES 0 A1$R4POtD(lY IM) 
Vocheison (ieorg Six'ugel, Jr Ward (leo e ougli 

WIlluila E Benson Rsherd $ (loss Antlion eeds COVER 
ENGIESiII(l (14) MEDICAt. %CINCES  hsnry W Sc e 
hewmanA Mall (leo all I(ele 
Ray e I. D nconbo F DhI.t Lwraen  o om Pearl an Baldwin Hills (California) Reservoir 
INfflftMAT1)H ANI) STATIS IS (1$) ATMOSPMEfti(l AN!) HYRO$PNS$1C after the dam failure. Surface offset CGMMIINI(lATION 11 Elizabeth tt.SCENCES (WI along the Reservoir fault can be traced 
Edward L Brady EarS Olaset Thomas Malone 
S o Adams tools .1 Sattan ... from the gap in the embankment, across the floor of the reservoir, and 

on past the small cylindrical tank at 
the top of the photograph. See page 

 333. [California Department of Water 
Thh Atne ivan Asoelatlen for th Ailvaaaa,ein t* Setenee 'was feanded in 1$45 wd eerlior.fed 'w Resourcesi 
)S7 Its ebepts u te turtlver the war4 ef sienSvta, e fa4lltate cooperatlen Ijnoii therh tO impOye ths eftctWecreer of selence vn thn  einet on of $paahe weltere, and so latraSe 9*110 under 
s ah g Sn4 apples tip of the importance arid p omrse of (hd rhethods t s nc hu a p 55 



\0 .  

0 AO  

9C .\,  

(\Ce 
((XC  

\9;\ 

\S(  

O-' O 

The purity of our ATP-alpha-P-32 and ATP- pounds are shipped in our new leakproof 
gamma-P-32 is tested by the most rigorous corn bi-vial with the convenience of multi- 
spec ifications in the industry (sent to you on dose/screw-cap closure. 
request). The ATP-alpha-P-32 contains less Consult our new brochure, Nucleic Acids and 
than 0.005% CYCLIC-AMP-P-32. The high Derivatives, which lists 0-14 and H-3 labeled 
specific activity and stability of these com forms of ATP, plus more than 
pounds permits you to save by ordering in 100 other 0-14, H-3, and P-32 
economical larger quantities. Both corn- labeled nucleics. 

Place your order collect 

, New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customer Service: (617) 482-9595 

Circle No. 12 on Readers' Service Card 
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and only... $499 
1gff1 H meter 

Meet the CORNINGTM Digital 109 more easily. And the Digital 110 is just Corning Glass Works, Scientific Instruments, 
general-purpose pH Meter. Just $499 $795, with electrodes Dept. SC-3, Medfield, Mass. 02052 
complete with electrodes. . Our 109 and 110 join the Li Please contact me 

That's about $1 00 less tha. CORNING Digital 112 research instrument to demonstrate the Digital model number_______ 
you'd have to pay for the closest and the Digital 101 Electrometer to offer El Please send me specifications 

.omparable meter. Yet the Digital 109 you the.widest choice in digital pH on the Digital modet number 
cuts no corners on pertormance instrumentation. 

You get 0.01 pH resolution, For in-your-lab demonstrations 
from 0 to 14 pH. You get 1 .0 my or for literature, send the coupon, please Name 
resolution, and from -1 900 to Digital 110 Expanded Scate , Title 
+1.90Gm.v ... , ,  

Readout is sharp and bright . .. w' 
in Nixt&' tube numbers. No parallax  Organization 
problems, as with analog meters. And no 
burned out number segments, as wtth Address 
segmented-number digital meters  - 

Inside the handsome, rugged city 
case that adlusts to any viewing angle, 
we have built the latest in electronic State Zip 
reliabtltty .w.ith tield-effect transIstors ____________________________________ Also new: our Dtgital 110 Telephone and ext expanded scale meter that lets you 

simply push a button to expand the 
readout to 0.001 pH over the entire 
0-14 pH range. Or push the same 
button and get .1 my resolutton from SCIENTIFIC INSTRUMENTS 
-1900 to ?1900 my, so you can do 
any existing selective-ion.deterrnin.atiorts Digital 112 Rosear rroughsCo.trademark 



Introducing the lowest priced 
labotatorycompute . . 

he mobile. LAB 81e$ 

On simple price comparison alone.the LAB 6/a wirs You don't have.to be a computer expert to use them. 
hands down.But that's only the beginning of the.Lab instrumentation simply plugs into LAB O/e without 
benefits. This isa general purpose computer system extra interf cing.rpowersupplies. And the mobile 
Using any.lab oscilloscope it becomes many instru- LAB 8/e allows you to move your lab computer as 
m nts in on& . . signal averager, data correlator, easily as you move your oscilloscope. 
histogram anallzer, frequenoyanalyzer, a d NMR . LAB 8/e is the lowest cost entry into laboratory com- 
data system. All for the cost of one good single- 
purpose instrument, puting, yet corn plements the more powerful PDP-12. 

And DIGITAL, the world's largest manufacturer of For the imaginative researcher, LAB 8/e is an innova- mini-computers, backs this versatile research tool, 
tion machine - all of the software nd hardware with the training and service that a large company 
capability built into it lets you develop your own can provide. 
experiment control features, data reduction tech- But, start by thinking of the LAB Ole as a bargain. 
niques, add analysisprograms. Lots of software is Remember, it costs no more thana single single- 
provided: FOCAL, BASIc, and FORTRAN languages. purp.se instrument. 

'The oscilloscope display shown is a modified 
Tektronix Model 602, vailable from OIGITAL  at an additional charge. 



Amino Acids "Where to buy it" 

Amino Acids-'C Labeled ______________________________________________ 

Schwarz/Mann ACIDS Orangeburg, New York 10962 3H AMINO 
(914) 359-2700 '4C Amino Acids , FROM 
(SEEADVERTI5EMENTTHIS PAGE) 

'Amino Acids-RH Labeled from SCHWARZ/MANN Schwarz/Mann Examples of the unusually Orangeburg, New York 10962 high specific activities 
(914) 359-2700 #IEVVIL./IVIIhhE available from 

__ Schwarz/ Mann: (5EEADVERTI5EMENTTHIS PAGE) DIVlSION OF BECTON, DICKIN5ON AND COMPANY Catalytic 
Amino Acids- L-['H] Alanine 6c/mM 

'5N and 355 Labeled Examples of the unusually L['H] Arginine lOc/mM Schwarz/Mann LJ'H] Histidine 8c/mM 
Orangeburg, New York 10962 high specific activities available LJ'HJ Lysine 6clmM 
(914) 359-2700 from L-PH] Phenylalanine 7c/mM 
(WRITE FOR INFORMATION) Schwarz/ Mann: L4'H] Valine Sc/mM 

Amino Acids- L-['c] Alanine 159mc/mM L-Vc] Lysine 320mc/mM pecifically Labeled 
Reconstituted Protein L-['c] Arginine 320mc/mM L-L'C] Methionine 255mc/mM L[4'HI Arginine 20c/mM 
Hydrolysates ('ic, H) L-['c] Aspartic Acid 212mc/mM L-['c] Phenylalanine 455mc/mM L-[2,3'HJ Aspartic Acid 

Schwarz/Mann 15c/mM Orangeburg, New York 10962  Glycine lO6mc/mM L-[cl Threonine 212mc/mM L-[3,4'H] Glutamic Acid 
L-['C] Leucine L-L'c] 15c/mM (914) 359-2700 320mc/mM Tyrosine 455mc/mM L-[45'H] Leucine SOc/mM 

(WRITE FOR INFORMATION) L-[4,5'Hl Lysine 20c/mM 
Amino Acids- Further re our high specific activities: ALL of our i4 amino L-[5'H] Proline 15c/mM 

Special contract Orders acids are higher than SOmc/mA. About purity. Every lot of L[2,3'H] valine 15c/mM 
Schwarz/Mann phenylalanine and tyrosine is repurified every month. These high specific activity Orangeburg, New York 10962 Every lot of everything else: reassayed every ten weeks 'H-labeled amino acids are reassayed every ten weeks- (914) 359-2700 and repurified if necessary. And all assay and reassay data as is every radiochemical we 
(WRITE FOR INFORMATION) goes onto the Product Analysis Report that you receive, make-and repurified when About availability: these compounds are available from necessary. All relevant Amino Acids-t-Boc stock. For the complete story on our complete labeled analytical data gets for- 
Schwarz/Mann amino acid line call (914) 359-2700 or write: Schwarz/ warded to you. For detailed We supply virtually every 
starting material needed Mann, Orangeburg, New York 10962. Division of Becton, information call (914) 359- 2700 or write: Schwarz/ for peptide synthesis: Dickinson and Company. Mann, Orangeburg, New York 
33 Boc-amino acids, 22 '4C 10962. Division of Becton, and 'H labeled Boc-amino (Q1A 3927Ofl Dickinson and Company. acids, 12 Boc-amino acid 
resin esters, etc. Write or (SEE OUR OTHER ADVERTISEMENT 
call for brochure. (SEE OUR OTHER ADVERTISEMENT AND LISTINGS ON THIS PAGE.) AND LISTINGS ON THIS PAGE.) 
Orangeburg, New York ___________________________________________________________ 

10962 (914) 359-2700 ______________________ 

Amino Acids-Unlabeled 
Schwarz/Mann 
Orangeburg, New York 10962 

(914) 359-2700 H (WRITE FOR INFORMATION) 

'Amino Acids 

For the rest of the 
SchWarz/Mann amino acid story 

Write or call Schwarz/Mann 
Orangeburg, N.Y. 10962 

(914) 359-2700 

Circle Na. 5 an Readers' Service Card 

- Circle No.6 on Readers' Service Card 317 



One problem built into computer terminal cost of other equipment. 
systems is getting hard-copy readouts out of If you'd like more information, or a demon- 
them. stration, Write to: Polaroid Corporation, Dept. 

Until now, available devices have been too 26-163, Cambridge, Mass. 02139. (In Canada: 
costly. Or too bulky or immovable. Or too slow, 350 Carlingview Drive, Rexdale, Ont.) 
tying up the computer for too long. We'll show you how Polaroid solves problems 

But that's all over. The new CU-5 Hard Copy for computers. 
Land Camera from Polaroid has arrived. 

You take a shot in a split second. And with 
Polaroid instant photography, in just sec- 
onds more you have a copy in your hand. 

You don't have to be a photographer to use 
it. The hood positions the camera for sharp 
focus, frames the image, and blocks out 
ambient light. All you do is hold the camera 
against the display and pull the trigger. The 
CU-5 does the rest. 

It's rugged and built to take abuse. But it's 
hand-held, light and easy to carry. So using it 
for a number of screens is no problem. 

And you don't have to shoot the works to 

own it. It's under $300. A fraction of the - 

For the record, nothing else 
can deliver hard copies for under $300. 

Polaroid? 



specialist 

In Tough Separations 

Are you trying to purify delicate mix- E-C is the recognized leader in 
tures that denature easily and are countercurrent distribution with 
hard to separate? Consider counter- ideas and innovations to make this 
current distribution, the easy to technique an essential part of any 
use technique for purifying prepara- complete separations laboratory. ? 
tive amounts of materials like RNA, Need convincing? Send for our I  
polypeptides, and lipids. Selected Bibliographies and appli- , I 

Perhaps you think countercurrent cation reports. Better still try our i manual countercurrent fractionator, 
distribution equipment takes too an accurate working instrument for 
much lab space. E-C Series 500 analysis and preparative work. ',' 

Countercurrent Fractionators with Scales up directly to E C Auto- - 

up to 300-tube capacity need only matics. 
10 sq ft, save 80% of the space a 
needed for other designs. Easily 
movable on casters, too. 1 

Perhaps you still consider coun- 
tercurrent distribution only a lab A Milton Roy Company 
curiosity-but not for you because 
it takes so much time and attention. 
E-C Series 500 units load by auto-???- 
matic means and can be program- 
med to run for the exact number of E-C Apparatus Corporation, 755 St. Marks St., University 
transfers your calculations call for. City, Philadelphia Pa. 19104. Send me a Bibliography re- 
Runs unattended. Overnight. I lating to ___________________________________________ 

E-C's patented glass tube design I (name) (title) 
increases interface contact, reduces I (organization) 
co-current flow and settling time. I (addre 
No vapor loss or contamination. 
Accuracy backed up by free com- I . __________________________(state) (ZIP) 
puter quantitative analysis based on I (city)_______________________ _________ 

known partition coefficients. ??- 

Circle Na. 14 an Readers Service Card 319 
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COMPLAIN. 
umuminmms - in inmmm - mm 

.1. 
I CORNING GLASS WORKS, LABORATORY P 

Roflucis DEPT. Sc-4 I. 
.I.cORNING. N.Y. 14830 

I'm still waiting for my new Qorning Lab 2 catalog. How about it? 

'Name. 
I. 
I 

Title 

Organizati. 
I _________________________ 

.I. 

.Address. . 
I. ______________________________________________________________ 

5 State 
I. 

The new Gorning Lab 2 catalog is number of pieces in a package has our 
.products packed in sh 

out, and ybu shouldhave t. if you.been substantially reduced. For.packages in this catalog. And for 
haven't received yourccpy use. easierand better storage. The some of the mc 
the coupon tolet us know. glassware can be stored in the re popu.ar items, a 

.Because you're going to sealed package In your storeroom..f package.price.s listed.. in fact, you'd be lost. need it W.eve repackaged our. And issued to individual without our new ab2catalog.. 
PYREX? brand laboratory products. aboratories still in the package And we don't want to lose you. AU. 
in.new, moreconvenent shelf You keep your glassware clean we're trying.to do is make things 
packages.nti{ needed and reduc.ebreakage.easier. Like providing a cc. 

upon for. 

.coFN NO 
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You could become attached to the 

?o,,wa Model 67 Concentration Readout 

Hook up your Coleman 101 ... or your Turner Nixie? readout, range 000 to 1999, shows 
330. or your Bausch & Lomb SpectroniC 20 transmittance, absorbance or Concentration. 
to our inexpensive Model 67 Concentration Unit also provides negative log response for 
Readout This recently developed instrument color reduction studies. Display includes 
is a linear/+log/iog display device operating overrange indication, negative polarity sign, 
on 1 volt or 100-millivolt input from a broad and manually located decimal point. 
range of spectrophotometers. The solid state, fast-responding Model 67 

Usable with Turner Models 330, 350, and Readout is priced at $695 and is in stock for 
430; Bausch & Lomb Spectronic 20; Perkin- immediate shipment. A 10-mv input model 
Elmer Model 139; Coleman Models 101, 111, is also available. Call or write us for details. 
124,44, Junior II and Il-A, or any other instru -_______ 

ment with a 1 volt or 100-millivolt output. ?Registered trademark of Burroughs Corporation. 

W ARTHUR H. THOMAS COMPANY 
Scientific Apparatus and Reagents 

VINE STREET AT 3RD * P.O. BOX 779 e PHILADELPHIA, PA. 19105, U.S.A. 
Circle Na. 16 an Readers' Service Card 
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The Indispensable dispensers... . . 
Brinkmann liquid handli tern 

.ngsys 

,1 

-I 

We call them 'the indispen- ment, with reproducibility of ?.06O/o including sample streaking of TLC 
so.bles' because once you use them., at 5 ml p.lotes. 
you'll wo.nder hOW you.ever managed Th.e Metrohm M.ulti-Do.simat.s an Our continua.us flow multichannel 

ithout them. . automatic motor-driven b.uret. Digital peristaltic pump lets you circulate, mix, 
For unbelievable ease in micropipet- reodout eliminates meniscus rea.ding dilute or remove liquids at continuously 

ng wtth virtually jQQO/ sample recov.error. Snap-in uret assem.blies are in- adjustable flow.rateso.f 0.3 la 7200.ml 
ery, try the slim new Eppendorf? push- stantly interchangeable for non.-stop per hour. Non-pulsating andself-prim- 
button.Micropipets. They are now titrating. Available in micro 0.2to 10.ing, the pump has no.valve or seols 
available in 13 sizes, from 5 to 1,000 rnlJ and.macro.118 toSO ml ye.rsions,.and c.an handle up to 18 channels 
L.l, and precision is as fantastic as ever; with automatic stirrer and many other.simultaneously. . ,.. .. 

less than 1% stand.ard d.eviotian at 10 a cessories..,.We've got other md ispensa ble' dis- 
l. A.so note the convenient new rack For administering microlit r volumes pensers as viell. For complete literature 
with two storage comparfmentsfordis- of liquid at constant rates, nothing.on them all,.write: Brinkrnann lnstru- 
posable tips matches our Microdoser with 2-speed,.ments, Gantia.gue Rood, Westbury, 

.For the versotility of on-flask and off- battery-p.owere.d motor. It utilizes spe-.N. Y. 11590..In Canada. 
flask dispensing of liquid volumes ftom cially designed 50, 100, 2SOond 500 write: Brinkma.nn lnstru- 
.05 to 15 ml, consider the Brinkmann lambda microsyringes and is ideally ments (Canada) td., 50 
Dispenser..Unlike most conventional suited to a variety of medical, biologi- Galaxy Boulevard, Rexdale 
dispensers, this is a precision.instru- cola nd pharmacologica.applications,.liToro.nta) ,Ontario.6RNKMAN.N 
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]h.e Pie.ichie.rt.The Diapan demands minimum effort for out-. It is a corxact, easy-to-uc stand with.built-in 
 rJfirt.r-4t.(-Yr?hPh. illumination and filter control. Lamp housing i 

11t1 fitted with 100W halogen tamp. Microflash 
insert is also available. 

.1.. . . coarse and.ne focusinga.djustments are 

for peope controlled from a single.knob. 
Best of all, it ofters the unmatched quality of. 

w ho dnt w ant Reichert instruments plus the reliability of AO. Ask AO Representative fora demon- 

get too involved ... stratton or write for, .tailed information. REICHERT 

..=js. 

iii .jjj.. ,... .,.,. r 

. 

.  

AMER.ICAN.OPTICAL 
CO.PORATION 

Ftc INSTRUMENT OtVI5tON * BUFFALO. NY. 14215 



ENVIRONMENT a similar increase in the number of Now you can have 
William W Murdoch, editor practicing physicians. 

A U. of California, Santa Barbara Drastic redu tion in paper work and power, precision, 
proper treatment of the environ- other time-wasting endeavors can he 

mental crisis requires a broad spec- accomplished by attacking three prob- low cost and 
trum of expertise. Professor Murdoch lems: small 
planned this textbook and invited 20 1) A further reduction in complex- size 
experts to join him in writing it. Each 
author covers his own specialty, from ity, and a decrease in the frequency, in one 
ecology and demography to politics, of most insurance company and gov- supply 
law and economics. For students with eminent forms. power 
a wide variety of backgrounds, ENvI- 2) Elimination of the constantly 
RONMENT analyzes the present crisis 
and suggests long-range solutions, increasing maipracti e threat whtch 

forces physicians to practice defensive 

The book is organized in 3 sections- medicine with its (f J Population & Resources, Environ- unnecessary or mental Degradation, and Environment good medical care) long and detailed e & Society. There is an introductory notes in hospital and office charts, un- 
chapter on ecological systems and necessarily prolonged hospitalizations, * ''  

the book concludes with a discus- excessive utilization of x-rays, labora- 0 @ -' 

sion o optimum human population 
in equilibrium with resources and toly tests, electrocardtograms, and cx- 
the environment. cessive use of consultations, and so 
450 pp. Paper $5.95 Pub 4/7 forth. 

3) A reduction in the excessive '1' . 

EXTiNCTION supervision of advanced residents, now _ _ 

THE GAME OF ECOLOGY required in order to obtain third party 
Invented by - 

Stephen P. Hubbell payments. WILIIIJUL 
The university of Michigan Department of Suroery, uIding it "ourself 

EXTINCTION is a board game for 2- Chicago Medical School, 
4 students. In the role of species, 
players soon begin to understand the Chicago, Illinois 60608 The ISCO Model 490 Power Supply 
many causes of imbalance in com- d either constant current or 
plex ecosystems. An ideal lab exer- povies 
cise; bought by over 1000 college constant voltage with unusual sta- 
biologists. 
$11.95 Teachers' Guide Pub 11/70 Public Attitudes toward bility, compactness, and lightweight. Any current from 0 to 150 ma can Science: Righting a Wrong be obtained at any voltage from 0 to 

A PRIMER OF It is remarkable that in the extensive 1,000 volts. Constant voltage or con- 

POPULATION BIOLOGY discussion of the "crisis" in the fund- stant current output will not vary 
E. 0. Wilson & W. H. Bossert ing of science, as it has been carried more than iz0.3% throughout the 
Harvard university on in Science and elsewhere, virtually entire range. RMS ripple and noise 

This brief textbook presents many no attention has been paid to the edu- are less than .02%. The instrument is 
advanced topics at the elementary cational origins of public attitudes to- 
level for the first time. Principle topics ward science. When one considers what completely solid state and is pro- 
are: Population Genetics, Population . tected against overvoltage, over- 
& Community Ecology and Species is taught about science to nonscience current, and short circuits. 
Equilibrium Theory. Designed to be majors in even the best liberal arts 
self-teaching, the PRIMER shows the. colleges and universities one has no 
student how to construct models, of- reason for surprise at uninformed at- . 

fers him practice in solving numeri- titudes toward the place of science and 
cal problems, and gives him a feel 
for creative work in this field. Exten- technology in our society. The remark- 
sively class tested at Harvard and able fact is that in our liberal arts cur- 
Cornell. ricula (as well as in technical curricula) 
200 pp. Paper $3.95 Pub 6/71 essentially no attention is paid to the 

I MMUNOBIOLOGY dominant forces of contemporary civil- 
Robert A. Good, editor ization-scienee and technology as 
University of Minnesota they interact with society. Bentley Glass, in his editorial "Sci- . e'i 

This textbook brings the Hospita! ence education-process or content"  w- 

Practice series on immunology up to 
date with new chapters on recent (5 Mar., p. 851) and in the book from 
developments. Over 100 2-color dia- which it is derived, t- kes initial steps 
grams, in '/2 x 11 format, toward an intelligent appraisal of this 
320 pp. Cloth $10.95 Pub 6/71 situation. But it is a situation that war- 

rants much more concerted and im- INSTRUMENTATION 
To order or for further information mediate attention from the scientific  SPECIALTIES COMPANY 

write to Dept. S and academic communities. The causes 
SINAUER ASSOCIATES, INC. 4700 SUPERIOR LINCOLN NEBRASKA 68504 
20 Second Street gap in the educational system for this PHONE (402) 434 0231 TELEX 48 6453 
Stamford, Conn. 06905 must be identified and ways of filling Circle Na 84 an Readers Service Card 

328 SCIENCE VOL 172 

ENVIRONMENT a similar increase in the number of Now you can have 
William W Murdoch, editor practicing physicians. 

A U. of California, Santa Barbara Drastic redu tion in paper work and power, precision, 
proper treatment of the environ- other time-wasting endeavors can he 

mental crisis requires a broad spec- accomplished by attacking three prob- low cost and 
trum of expertise. Professor Murdoch lems: small 
planned this textbook and invited 20 1) A further reduction in complex- size 
experts to join him in writing it. Each 
author covers his own specialty, from ity, and a decrease in the frequency, in one 
ecology and demography to politics, of most insurance company and gov- supply 
law and economics. For students with eminent forms. power 
a wide variety of backgrounds, ENvI- 2) Elimination of the constantly 
RONMENT analyzes the present crisis 
and suggests long-range solutions, increasing maipracti e threat whtch 

forces physicians to practice defensive 

The book is organized in 3 sections- medicine with its (f J Population & Resources, Environ- unnecessary or mental Degradation, and Environment good medical care) long and detailed e & Society. There is an introductory notes in hospital and office charts, un- 
chapter on ecological systems and necessarily prolonged hospitalizations, * ''  

the book concludes with a discus- excessive utilization of x-rays, labora- 0 @ -' 

sion o optimum human population 
in equilibrium with resources and toly tests, electrocardtograms, and cx- 
the environment. cessive use of consultations, and so 
450 pp. Paper $5.95 Pub 4/7 forth. 

3) A reduction in the excessive '1' . 

EXTiNCTION supervision of advanced residents, now _ _ 

THE GAME OF ECOLOGY required in order to obtain third party 
Invented by - 

Stephen P. Hubbell payments. WILIIIJUL 
The university of Michigan Department of Suroery, uIding it "ourself 

EXTINCTION is a board game for 2- Chicago Medical School, 
4 students. In the role of species, 
players soon begin to understand the Chicago, Illinois 60608 The ISCO Model 490 Power Supply 
many causes of imbalance in com- d either constant current or 
plex ecosystems. An ideal lab exer- povies 
cise; bought by over 1000 college constant voltage with unusual sta- 
biologists. 
$11.95 Teachers' Guide Pub 11/70 Public Attitudes toward bility, compactness, and lightweight. Any current from 0 to 150 ma can Science: Righting a Wrong be obtained at any voltage from 0 to 

A PRIMER OF It is remarkable that in the extensive 1,000 volts. Constant voltage or con- 

POPULATION BIOLOGY discussion of the "crisis" in the fund- stant current output will not vary 
E. 0. Wilson & W. H. Bossert ing of science, as it has been carried more than iz0.3% throughout the 
Harvard university on in Science and elsewhere, virtually entire range. RMS ripple and noise 

This brief textbook presents many no attention has been paid to the edu- are less than .02%. The instrument is 
advanced topics at the elementary cational origins of public attitudes to- 
level for the first time. Principle topics ward science. When one considers what completely solid state and is pro- 
are: Population Genetics, Population . tected against overvoltage, over- 
& Community Ecology and Species is taught about science to nonscience current, and short circuits. 
Equilibrium Theory. Designed to be majors in even the best liberal arts 
self-teaching, the PRIMER shows the. colleges and universities one has no 
student how to construct models, of- reason for surprise at uninformed at- . 

fers him practice in solving numeri- titudes toward the place of science and 
cal problems, and gives him a feel 
for creative work in this field. Exten- technology in our society. The remark- 
sively class tested at Harvard and able fact is that in our liberal arts cur- 
Cornell. ricula (as well as in technical curricula) 
200 pp. Paper $3.95 Pub 6/71 essentially no attention is paid to the 

I MMUNOBIOLOGY dominant forces of contemporary civil- 
Robert A. Good, editor ization-scienee and technology as 
University of Minnesota they interact with society. Bentley Glass, in his editorial "Sci- . e'i 

This textbook brings the Hospita! ence education-process or content"  w- 

Practice series on immunology up to 
date with new chapters on recent (5 Mar., p. 851) and in the book from 
developments. Over 100 2-color dia- which it is derived, t- kes initial steps 
grams, in '/2 x 11 format, toward an intelligent appraisal of this 
320 pp. Cloth $10.95 Pub 6/71 situation. But it is a situation that war- 

rants much more concerted and im- INSTRUMENTATION 
To order or for further information mediate attention from the scientific  SPECIALTIES COMPANY 

write to Dept. S and academic communities. The causes 
SINAUER ASSOCIATES, INC. 4700 SUPERIOR LINCOLN NEBRASKA 68504 
20 Second Street gap in the educational system for this PHONE (402) 434 0231 TELEX 48 6453 
Stamford, Conn. 06905 must be identified and ways of filling Circle Na 84 an Readers Service Card 

328 SCIENCE VOL 172 

ENVIRONMENT a similar increase in the number of Now you can have 
William W Murdoch, editor practicing physicians. 

A U. of California, Santa Barbara Drastic redu tion in paper work and power, precision, 
proper treatment of the environ- other time-wasting endeavors can he 

mental crisis requires a broad spec- accomplished by attacking three prob- low cost and 
trum of expertise. Professor Murdoch lems: small 
planned this textbook and invited 20 1) A further reduction in complex- size 
experts to join him in writing it. Each 
author covers his own specialty, from ity, and a decrease in the frequency, in one 
ecology and demography to politics, of most insurance company and gov- supply 
law and economics. For students with eminent forms. power 
a wide variety of backgrounds, ENvI- 2) Elimination of the constantly 
RONMENT analyzes the present crisis 
and suggests long-range solutions, increasing maipracti e threat whtch 

forces physicians to practice defensive 

The book is organized in 3 sections- medicine with its (f J Population & Resources, Environ- unnecessary or mental Degradation, and Environment good medical care) long and detailed e & Society. There is an introductory notes in hospital and office charts, un- 
chapter on ecological systems and necessarily prolonged hospitalizations, * ''  

the book concludes with a discus- excessive utilization of x-rays, labora- 0 @ -' 

sion o optimum human population 
in equilibrium with resources and toly tests, electrocardtograms, and cx- 
the environment. cessive use of consultations, and so 
450 pp. Paper $5.95 Pub 4/7 forth. 

3) A reduction in the excessive '1' . 

EXTiNCTION supervision of advanced residents, now _ _ 

THE GAME OF ECOLOGY required in order to obtain third party 
Invented by - 

Stephen P. Hubbell payments. WILIIIJUL 
The university of Michigan Department of Suroery, uIding it "ourself 

EXTINCTION is a board game for 2- Chicago Medical School, 
4 students. In the role of species, 
players soon begin to understand the Chicago, Illinois 60608 The ISCO Model 490 Power Supply 
many causes of imbalance in com- d either constant current or 
plex ecosystems. An ideal lab exer- povies 
cise; bought by over 1000 college constant voltage with unusual sta- 
biologists. 
$11.95 Teachers' Guide Pub 11/70 Public Attitudes toward bility, compactness, and lightweight. Any current from 0 to 150 ma can Science: Righting a Wrong be obtained at any voltage from 0 to 

A PRIMER OF It is remarkable that in the extensive 1,000 volts. Constant voltage or con- 

POPULATION BIOLOGY discussion of the "crisis" in the fund- stant current output will not vary 
E. 0. Wilson & W. H. Bossert ing of science, as it has been carried more than iz0.3% throughout the 
Harvard university on in Science and elsewhere, virtually entire range. RMS ripple and noise 

This brief textbook presents many no attention has been paid to the edu- are less than .02%. The instrument is 
advanced topics at the elementary cational origins of public attitudes to- 
level for the first time. Principle topics ward science. When one considers what completely solid state and is pro- 
are: Population Genetics, Population . tected against overvoltage, over- 
& Community Ecology and Species is taught about science to nonscience current, and short circuits. 
Equilibrium Theory. Designed to be majors in even the best liberal arts 
self-teaching, the PRIMER shows the. colleges and universities one has no 
student how to construct models, of- reason for surprise at uninformed at- . 

fers him practice in solving numeri- titudes toward the place of science and 
cal problems, and gives him a feel 
for creative work in this field. Exten- technology in our society. The remark- 
sively class tested at Harvard and able fact is that in our liberal arts cur- 
Cornell. ricula (as well as in technical curricula) 
200 pp. Paper $3.95 Pub 6/71 essentially no attention is paid to the 

I MMUNOBIOLOGY dominant forces of contemporary civil- 
Robert A. Good, editor ization-scienee and technology as 
University of Minnesota they interact with society. Bentley Glass, in his editorial "Sci- . e'i 

This textbook brings the Hospita! ence education-process or content"  w- 

Practice series on immunology up to 
date with new chapters on recent (5 Mar., p. 851) and in the book from 
developments. Over 100 2-color dia- which it is derived, t- kes initial steps 
grams, in '/2 x 11 format, toward an intelligent appraisal of this 
320 pp. Cloth $10.95 Pub 6/71 situation. But it is a situation that war- 

rants much more concerted and im- INSTRUMENTATION 
To order or for further information mediate attention from the scientific  SPECIALTIES COMPANY 

write to Dept. S and academic communities. The causes 
SINAUER ASSOCIATES, INC. 4700 SUPERIOR LINCOLN NEBRASKA 68504 
20 Second Street gap in the educational system for this PHONE (402) 434 0231 TELEX 48 6453 
Stamford, Conn. 06905 must be identified and ways of filling Circle Na 84 an Readers Service Card 

328 SCIENCE VOL 172 



it must be devised. The search for 
causes may not be insignificant, for if 
they lie (as I suspect) basically in 
academic departmentalism, then the 
cure could involve greater interdisci- 
plinary activity in the universities, as 
recommended, on more restricted ,,*.. . 

grounds, by F. A. Long (12 Mar., p. 
961) ooy 

There are, of course, a small num- 
ber of educators in departments of 
history of science, sociology, and in- ... 

tellectual history as well as the sci- 
ences who are concerned with the prob- 
lem and who are developing courses 
in this area. There is also an extensive 
literature growing up that can be used, 
including novels, autobiography, and 
historical studies as well as journals 
such as Science and the Bulletin of the 
Atomic Scieni'ists. But given the char- Digits 
acter of the problem, that of producing displayed 
a broad understanding of the nature in ?" 
of science and technology, the estab- high 
lishment of a few "centers of excel- NIXIE 
lence" in this field is not adequate. lights 

I propose the creation of a commit- 
tee along the lines of the various groups 
which in the 1950's so successfully Model 3ODT 
created curricula in physics, biology, 
and chemistry at introductory levels. 
The committee could address at least Ainsworth TRIPLE RANGE... 

Range 1 Range 2 Range 3 two aspects of 'the problem: First, it TM Capacity.2000.Og 200.OOg 20.OOOg 

could produce a report which would DIGIMETRIC Tare (nominal) 999.9g 99.99g 9.999g 

be of direct use to an individual in- Readability 0.lg 0.Olg O.001g 
structor who intended to give one or Models ,u and 3ODT Accuracy.?O.05g ?O.005g ?O.OOlg 

AU Analog Output .... Full scale output 2.6 VDC 
more courses in the area of science and 
society, presumably at the college 
level. The report could also contain 
examples of syllabi which have been When you place a sample of unknown weight on the pan of this top loading 
used under various approaches and an . balance, the correct answer is shown instantly on a 5-digit readout. There are 
extensive annotated bibliography. Sec- no weights to dial, no problems with parallax and overhead glare, no spring 
ond, the committee could take a care- hysteresis. 
ful look at the academic conditions Unmatched ease and speed of operation result from the all solid state cir- 
which have discouraged the develop- cuitry. In addition, the Digimetric supplies a binary coded decimal output for 
ment of this sort of study and those tying to a computer, recorder, printer, etc. 
conditions which could encourage it. The readout and control panel can be located away from the balance for 
The committee itself would, of course, remote operation if so ordered. And Ainsworth can modify the balance to read 
have to be broadly interdisciplinary, in grains, brix, denier, carat, or specific gravity. It also can be made explosion 

If the efforts of such a committee proof. 
were successful, its ultimate contribu- Model 30D is equipped with manual tare; Model 3ODT features a unique 
tion to the future of science in this automatic tare, permitting you to obtain zero, or tare a container to zero, by 
country could be more profound than merely pushing a button. Ask us for details. 
its predecessors whose concerns were 
with pure scientific curricula. Its ac- B-i 280-2X Ainsworth Digimetric 30D for 110 volts, 60 Hz.$1,495.00 
tions could be a first step toward a B.1280-4X Ainsworth Digimetric 3ODT for 110 volts, 60 Hz.1,945.00 
more general understanding of a key 
element in modern civilization, a step LASORATORY... 
toward that necessary insight referred - $<4APPAVA1rU to by Glass which comes from studying *IHSTRUMNTS 

5 *cHM1CALS 
"the right thing at the right time. .,, 

PHILIP F. PALMEDO Se - Q*OLA$SWAR. 
Department of Applied Science, Dranches Boston Danbury Elk Grove Village Fullerton Philadelphia Silver Spring Syracuse 
Brookhaven National Laboratory, Mass. Cohn. ill. Calif. Penna. Md. N.Y. 
Upton, Long Island, New York 11973 Circle Na. 42 an Readers' Service Card 
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Gilson Micro-  
fractionator 
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I It's an it I ideal combination of low cost, 

small size 
and rugged 

construction! 
counting or time-actuated 
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counter; includes 2 test tube 
racks. Holds 80 glass test tubes 
13 x 100 mm (9 ml). 
*Size: 29 x 15cm (111/2 x 6 in.) 

 Ask about the Gilson 
Master-Slave System for multiple 
column collection. 
Gilson Medical Electronics, Inc. 
3000 west Beitline Highway 
Middleton, wisconsin 53562 

Model FC 80 Telephone 608/836-1551 
$495 00 
FOB Middleton Wisconsin 

European Manufacturing Plant 
GILSON MEDICAL ELECTRONICS, FRANCE 
69, rue Gambetta 
95-villiers-le-Bel, FRANCE 
Telephone 990-10-38 

Circle Na 13 an Readers Service Card 

330 SCIENCE, VOL 172 



23 April 1971, Volume 172, Number 3981 SIE ICE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE A Matter of Perspective 

Science serves its readers as a forum for the Coming aft r a p nod of anguished debate over an apparent national 
presentation and discussion of important issues 
retated to the advancement of science, including disenchantment with science and technology, the President's budget 
the presentation of minority or conflicting points 
of view, rather than by publishing only material request for fiscal year 1972 is heartening. 
on which a consensus has been reached. Accord- The budget by no means removes the ne d for belt tightening. 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews Inflation eats up some of the increase. But, more importantly, changes 
-are signed and reflect the individual views of the in emphasis that r fleet major concerns of today-the environment, 
authors and not official points of view adopted by 
the AAA5 or the institutions with which the authors natural resources, food, cities, transportation, and the quality and dur- 
are affiliated, ability of our society-will have the effe t of I ssening support to many 

Editorial Board areas that have over the past decade become accustomed to increasing 
1971 

ThoMAs EIsNER NEAL MILLER budgets. What is important to recognize, however, is that the overall 
AMITAT ETZIONI BRUCE MURRAY support to science remains high. 
EMIL HAURY JOHN R. P1 .Rc 
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