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How our 7OO thermometer 
puts the heat on12OO 
thermometers. 

Everyone claims his thermometer 
is best. It's a very heated 
argument. But one medium-priced 
unit, the Hewlett-Packard 2802A, 
measures up to the expensive guys. 

For a lot of reasons. .5455-s's 75 - 

1. 
Two instruments 
for the price of one. 
Any thermometer will give you 
single range of measurement. 
We give you two.One offers 0.100 
resolution from 20O0 to ?60000. 
Then push a button, and you've 
got extra sensitive 0.0100 
resolution in the most commonl 
used range, -100 to +20000. 
And on both ranges, accuracy is 
always ?0.5 00 ?0.25% of readi 
(And note, these are "total syst 
specs". Not your usual "unit 
specs". They include all possib 
error contributions from the 
display, thermometer module and 
any Hewlett-Packard probe you to meet your other needs by shorted for some reason. Single 
choose. They're specs you can trust.) snapping-in either of two options: point calibration takes only one 

A rechargeable battery module for minute. 
six hours of continuous portable We offer a wide range of platinum 

A. use, or a BOD module for sending resistance sensors. From $105* 
Linear analog output, free. digital readings across the lab and up. There's even a probe kit 
If you buy the most expensive or across the country, instantly, that allows you to design your own. 
thermometer around, you'll be As a bonus, you can snap on other For more details, contact our local 
offered linear analog output as HP modules and convert your ther- office, or write Hewlett-Packard, 
an extra cost option. With the mometer to make voltage, current Palo Alto, California 94304. 
HP 2802A, it's free. We guarantee or resistance measurements. You'll see how, for as little as 
our output will be equal in 
accuracy to the four and a half A $700* plus sensor, you can have a 
digit display of the thermometer. LII.. versatile thermometer that leaves 
And you can hook up to any make And more, and more, and more. the expensive ones out in the cold. 
of voltage recorder, including Our list of features goes on and 
our own. on. Example: Our thermometer 

alerts you when you're not set to HEWLETT JiJ PACKARD 
make a measurement, when you 

a exceed the range limits, when Sales, service anti support Ifl t72 centers in 65 countries, 
Your own customized thermometer. the sensor is not connected to the 
The HP 2802A can also be tailored display and when the sensor is *(U.S.A. only)  23307 
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* The Biology of Alcoholism Advances in Information 
Volume 3: Clinical Pathology Systems Science, Volume 5 
Edited by Bejamin Kissin Edited by Julius T. Tou 
and Henri Begleiter Approx. 340 pages $25.00 

Approx. 660 pages $37.50 

* Contemporary Topics in * Biomembranes 
Immunobiology Volume 4: Intestinal Absorption 
Volume 3 Edited by D. H. Smyth 
Edited by Max D. Cooper Part A 
and Noel L. Warner Approx. 580 pages $28.00 

267 pages $19.50 Part B 
Volume 4: Invertebrate Immunology Approx. 480 pages $28.00 
Edited by E. L. Cooper Set Price: $48.00 

Approx. 300 pages $19.50 Volume 5 
Edited by Lionel A. Manson 

* Contemporary Topics in Approx. 270 pages $22.50 
Molecular Immunology 
Volume 3 Prostaglandin Abstracts 
Edited by G. L. Ada A Guide to the Literature 

Approx. 250 pages $16.50 Volume 1:1906-70 
* Advances in Behavioral Biology Edited by Richard M. Sparks 

497 pages $26.00 
Volume 9: Perspectives in 
Primate Biology 
Edited by A. B. Chiarelli The Physical Chemistry of 

Approx. 310 pages $19.50 Aqueous Systems 
A Symposium in Honor of Henry S. 

* Laser Applications in Frank on His Seventieth Birthday 
Medicine and Biology, Volume 2 Edited by Robert L. Kay 
Edited by M. L. Wolbarsht 258 pages $19.50 

Approx. 400 pages $27.50 

The Peripheral Nervous System Atlas of Gallium-67 Scinitgraphy 
A New Method of Edited by John I. Hubbard Radionuclide Medical Diagnosis 

Approx. 530 pages $32.50 By Gerald S. Johnston and 
* These series are eligible for a SPECIAL CHARTER A. Eric Jones 

SUBSCRIBER'S DISCOUNT. For further information 
please contact the Publishers. 223 pages $25.00 

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011 

In United Kingdom: 4a Lower John Street, London W1R 3PD, England 

894 Circle No. 306 on Readers' Service Card SCIENCE. VOL. 183 
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the language of science 

now in paperback! *w 
PLENUM/ROSETTA ? 

editions 

Biological and Environmental Sciences Chemistry 

Biological Control IR-Theory and Practice of Infrared Spectroscopy 
Edited by Carl B. Huffaker By Nelson L. Alpert, William E. Keiser 
511 pages hardcover: $19.50 and Herman A. Szymanski 

PLENUM/ROSETTA: $ 8.95 380 pages hardcover: $18.50 
PLENUM/ROSETTA: $ 7.95 

Biology, History5 and Natural Philosophy 
Edited by Allen D. Breck and Wolfgang Yourgrau Modern Electrochemistry 
355 pages hardcover: $22.50 By John OM. Bockris and Amulya K. N. Reddy 

PLENUM/ROSETTA: $ 6.95 Volume 1 622 pages hardcover: $19.50 
Molecules and Life PLENUM/ROSETTA: $ 8.95 
An Introduction to Molecular Biology Volume 2 
By Mikhail V. Volkenshtein 
513 pages hardcover: $19.50 810 pages hardcover: $22.50 

PLENUM/ROSETTA: $ 7.95 PLENUM/ROSETTA: $ 8.95 

Organic Quantum Chemistry Problems 
Physics and Engineering By Rudolf Zahradnik and Petr 6rsky 

222 pages hardcover: $14.50 
An Introduction to Acoustical Holography PLENUM/ROSETTA: $ 5.95 
By B. P. Hildebrand and B. B. Brenden 
244 pages hardcover: $14.50 The PMO Theory of Organic Chemistry 

PLENUM/ROSETTA: $ 6.95 By Michael J. S. Dewar and Ralph C. Dougherty 
Approx. 625 pages hardcover: $35.00 

An Introduction to Nonlinear Optics PLENUM/ROSETTA: $12.50 
By George C. Baldwin 
155 pages hardcover: $12.50 Practical Liquid Chromatography 

PLENUM/ROSETTA: $ 5.95 By Sidney G. Perry, Roger Amos, and P. I. Brewer 
230 pages hardcover: $18.50 

Transport Analysis PLENUM/ROSETTA: $ 7.95 
By Daniel Hershey 
353 pages hardcover: $25.00 

PLENUM/ROSETTA: $  For additional information on PLENUM/ROSETTA 
editions, please contact the Publishers. 

PLENUM PUBLISHING CORPORATION 
227 West 1 7th Street, New York, N.Y, 10011 
In United Kingdom: 4a Lower John Street, London Wi B 3PD, England 
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TWO LIQUID SCINTILLATION COCKTAILS 
From 

Amersitarn/Searie 

PCSThe complete aqueous cocktail 
NCSTMThe complete tissue cocktail* 

PCS is designed for aqueous NCS is desigrjed for solu- Contact our technical service 
inorganic and organic samples. bilizing complex biological department for detailed 
Generally it will hold more materials in toluene cocktails. information. 
water and count with higher Tests with NCS on whole tissue, 
efficiency than the cocktail you blood, and plasma show higher 
are currently using. PCS con- figures of merit (counting 
tains all necessary ingredients, efficiency times sample Amersham/Searle 

including fluors. In most cases, weight) than other digestion AMERSHAM/SEARLE CORPORATION 

you just add the radioactive reagents or procedures. NCS is 
counting vial the strongest solu- 2636 5 clearbrook Or,ve/Arl,ngton HeLghts, sample to the (0.6N) TeLephone 13121 593 6300-Telex 28-2452 

with 10 ml or more of PCS, bilizer for liquid scintillation oLs Shore Road/Oakv,Lle,Onlar'o 

shake vigorously, and count. counting. Telephone 14161 364 2163-Telex 069-62216 

Our specific activity is service 

Circle Na 311 on Readers' Service Card 

'NCS with Spectrafluor 
for liquid scintillation counting 
NCS u S Patent 3.506.828 
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We offer 14 water purification cartridges. 
So how do you know which one to pick? 

We'll help you. First decide what you need removed from your water. Whether 
it's particulate matter, colloids, organics, chlorine, ionized impurities, or 
dissolved ox yg en. 

After that, decide just how pure you want your water to be. 
Then consult our Guide to Choosing a Cartridge Water 

Purification System. It tells you exactly what system is right for you. 
And it's free. For your copy, circle our reader service number,  

or give us a call. 
We're Barnstead. With more ways to treat your water problems  - 

than you have problems. 
225 Rivermoor Street, Boston, Mass. 02132 (617)327-1600. 

tI SYBRON CORPORATiON 

Circle No. 312 on Readers' Service Cord 



journal of molecular medicine 
An international journal unifying clinical medicine and molecular biology 

Scope Editorial Board 
The aim of the journal is to report investigations The following scientists will serve on the Editorial 

which seek a molecular explanation for clinical ob- Board: 
servations. Thus, the emphasis of any paper in the 
journal will fall into one or more of the following R. 0. BRADY, Bethesda, USA 
areas: M. M. ELKIND, Argonne, USA 

K. FOLKERS, Austin, USA 
- Clinical studies having relevance to molecular N. G. L. HARDING, Cambridge, UK 
mechanism; it is, therefore, appropriate to include H. C. HEMKER, Leiden, The Netherlands 
both clinical and molecular data. C. I. LEVENE, Cambridge, UK 

- Results of investigations which fu; ther delineate H. C. McGILL, San Antonio, USA 
the structure, action or interaction of molecules and M. SLUG MANN, Paris, France 
macromolecules involved in normal and abnormal D. F. H. WALLACH, Boston, USA 
biological functions, with especial reference to man. Further specialists, reflecting additionalfields 

- Studies with model systems, biological and ma- in the above scope, are being invited to become 
thematical, where they illuminate clinical obser- members of the Board. 
vations. 

The journal is intended for the prompt publication 
of research findings in the areas indicated in the Invitation to Authors 
scope. In order to achieve this a sectional policy 
for editing has been adopted, although the journal Authors preparing manuscripts within the scope of 
will not in itself be subdivided into sections. the journal are kindly invited to submit these to 
Type of papers: Dr. H. C. Hemker 
i) Research Papers, including a Summary of 100- Department of Pathological Chemistry 
200 words, usually divided into sections. Inwendige Geneeskunde 
2) Brief Notes, short accounts of complete pieces University Medical Centre 
of work restricted to 4 printed pages, including Rijnsburgerweg io 
illustrations and a short Summary of up to 50 LEIDEN - The Netherlands 
words. 
3) Review Articles. 
The language of publication is English. Publication Schedule 
The following AREAS OF RESEARCH will be Initially, the journal will be published in 
covered: one volume of four issues annually (about 360 pages 

Cardiovascular; Cellular pathology; Connective per volume). 
tissue; Developmental; Drug actions; Gastrointes- The first issue is scheduled to appear in August 
tinal; Haematology and blood coagulation; Immu- 
nology; Infectious diseases; Membranes and inter- 
faces; Metabolism and regulatory mechanisms; Subscription Price 
Neurological disorders; Nuclear medicine; On- 
cology; Radiobiology and cancer chemotherapy; 1974 - One volume: Dutch guilders 8o.oo 
Renal; Mathematical studies; General. (about US$ 32.00) including postage. 

Specimen copies will be made available upon request 

Elsevier Scientific Publishing Company 
P.O .Box 211, Amsterdam, The Netherlands 

5097 E Circle No. 315 on Readers' Service Cord 
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Shown here in miniature are just some of the informative brochures  -' -- 

which Comprise the UNITRON Catalog .. . your buying guide to quality 
microscopes at prices within your budget. Whether your application 
is routine laboratory analysis, advanced biological research, or 
industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITROI1 MICROSCOPE CATALOG is Yours for the Asking. 

MAsuelt4e A  5 CICS 
Crepia 55 ,eii ,V/t4 

A 'xet'lnLLflC ,, - /'J 
.izzi4 

- - 4- 1 , A salesman's demonstration gives you only about 30 minutes to 
- na. - examine a microscope, hardly the best conditions for a critical 

appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 
to evaluate any model in your own laboratory and prove its value 
in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers why 

UNITRON Means More Microscope for the Money. 

UP#f7-I?OM ess /trE  -- uM'r aNe 

I ------- -----------? I 

I Please send UN/TRON's Microscope Catalog No. N.2 

I Company 

Address 
________________________________________________________________________ ___________________________________________________ 

State Zip 
Crcle No. 314 on Readers' Service Cord 



Water jacketed incubators. 
Your needs? Your space? Your budget? 

Forma fits. 

There are incubators and there are incubators. Particularly at Forma. Our Water jacketed 
incubators are all rigidly constructed with rigid control standards. No lab air supply is 
necessary. 
Select a size, number of compartments, shape, C02 capability and price that make sense. 
We know the incubator will. 
Call or write Forma for further details. 

The 3314 double decker puts twice as much The model 3114 -a new concept- 
incubation into the same floor space as the is four separate co2 controlled 
basic 3149. with two separately controlled chambers in two stacked incubators. 
C02 incubators, 

The model 3149 (single compartment) 
features a separate C02 system with 

- OWIK-PURGE tension recovery and -  - - 

single-knob UN-l-TROL CO2 control. 

The model 3156 automatic CO2 incubator 
automatically maintains CO2 level at a 
pre-selected constant, returning to same 
after door openings. Control is within 

The model 31 51 (double compartment) offers all the features 
of the 3149. with twice as much incubation space. Two C02 
control systems. 

vq 
hF 
Forma Scientific? 
BOX 1149' MARIETTA. OHIO 411751)1114/37347113' TELEX 2411394 

Circle No. 301 on Readers' Service Cord 



In the IA, 30x-60,OOOx, In the 3.5A, lOOx-200,OOOx, 
60kv range, 40-60-80-100kv range, 
when Rudolf Partsch talks about when Rudolf Partsch talks about 
the world's easiest-to-operate the world's easiest-to-operate 
electron microscope, high-resolution electron microscope, 
he talks about he talks about 
the Zeiss EM9S-23 the new Zeiss EM-lO. 
For complete details on the versatile Zeiss EM9S-2 and EM-lO electron microscopes write or phone Rudolf Partsch at Carl Zeiss, Inc., 
444 5th Ave., New York, N. Y. 10018. (212) 736-6070. In Canada: 45 Valleybrook Dr., Don Mills, Ont., M3B 2S6. (416) 449-4660. 
Nationwide service from offices in Boston, Chicago, Columbus, Houston, Los Angeles, New York, San Francisco, Washington, D.C. 
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of imparting information, inspiring, In any event, departmental sovereignty 
It amounts 

guiding, and tutoring, he need not do is always very strong. 
to the same thing. any of these. He is supposed to serve The establishment of the curriculum 

students, but anyone who has been to is a simple and political process. What- 
Everytime. college classrooms knows that the ser- ever its origin-student, faculty mem- 

vice can be minimal. Not a single per- her, or department chairman-a course 
with our new Micro BIOPETTE semi- son from the department or adminis- is described in vague terms to a cur- 
automatic pipettes, you set the lambda tration comes to visit any teacher. The riculum committee where hardly any- 
gauge, and then deliver exactly the 
same amount of liquid everytime (until only indication of the quality of his one, except the sponsor, is interested. 
you re-set the lambda gauge). It's ac- work can be found in offhand remarks The entire faculty then votes its ap- 
curate, and more reproducible than by students. Political officeholders also proval. Occasionally a question or two 
hand pipetting. - continue in their employment without may be asked by the -faculty trouble- 

All of which make our Micro BIO- much discipline. Only a change in ad- makers, but little attention is paid to 
PETTE ideal in applications where 
accuracy and reproducibility are musts. mintstratson affects them. the boat rockers unless morale is low. 

Our Micro BIOPETTE pipette is avail- If a student protests any. aspect of Faculty members who needle and 
able in two size ranges. The 100 lambda faculty service and decides to go prod are not the ones who are cata- 
size provides 3 volumes: 50 ul, 70 ul, through channels, he generally wastes pulted into administration posts. When 
and 100 ul, The 30 lambda size pro- 
vides 4 volumes: 10 ul, 15 ul, 25 ul, his time; stone walls are met almost newspapers announce that Professor X 
and 30 ul. In addition we offer two other everywhere. The department chairman is appointed president of Y college, it 
BIOPETTE pipettes to complete our protects his charges unless adverse is almost certain that Professor X has 
line of semi-automatic pipettes: 0.2 ml criticism is plentiful and the chairman shown great political skill in faculty 
and 1.0 ml. 

For more information on our com- feels the heat; the dean supports -the committees. Either he works out com- 
plete line of semi-automatic pipettes chairman, and the president supports promises between the opposing posi- 
write us. Schwarz/Mann, Division of the dean. Faculty and administration tions exceptionally well or he has 
Becton, Dickinson and company, ll have learned to form a united front acquired a coterie of supporters by vir- 
Mountain View Avenue, Orangeburg, through the incessant practice of poli- tue of his personal magnetism. He does 
New York 10962. tics. not have to show any characteristic of 

BLOPETTE. 81 SchmarzaManfl and no 

are trademarks ol 11ecton. OckLnson and company College faculty at almost every school a university president to be chosen; all 

are forever concerned with reducing he must do is show his acumen in aca- 

81. what they call their "load." The word demic politics. It is a realm replete is well chosen, but the term simply with railroading, logrolling, pork-barrel- 

Schwarz/fllann means the number of hours per week ing, and sandbagging. 
Science of classroom instruction. Administra- Political science and sociology de- 

for Mankind tors, too, seek reduced working hours partments have veritably neglected the 
and strive for long vacations, short days, study of academic maneuverings for in- 
and many assistants. Political action is dividual and departmental power. More 
used by both ,roups to attain their important, students have been barred 

-  end. Faculty load reduction is awarded from observing the process or par- 
- a-7 - to the politically powerful-the re- ticipating in it. Academic politics could 

searchers and writers. Those who are serve as a laboratory for developing fu- 
voted the 'best -teachers by students or ture Woodrow Wilsons. Why not offer 

peers are awarded a plaque or a few the course for credit? 
dollars. MORRIs GORAN 

As in all le islative bodies, faculty Roosevelt University, 
committees are subject to pressures, Chicago, Illinois 60605 
and each of their deliberations is a re- 

- suIt of compromise. Such important I deeply appreciate the many letters 
affairs as votes of confidence for ad- that I have received personally in re- 

-' J ministrators and revision of the cur- sponse to my article. Most of these 
riculum are decided politically. An en- included extensive ideas or were ac- 
ergetic faculty member can collect all companied by published materials that 
others with real or imagined grievances have substantially amplified my own 

and form a formidable group to op- perceptions. 
pose an administrator. The latter, on The letter from Stokes provides an 
the other hand, must not only choose encouraging report of his own expert- 

I the proper time for his assessment by ences, but I must take exception to his 

the faculty, but also must pay his re- last paragraph simply because the 
spects to the political powers among alleged exaggerations to which he re- 
the teachers. The curriculum is molded fers imply a position that I don't recog- 
in a similar way, rather than in re- nize in my own writing. 
sponse to the needs of students. In ROBERT STRAITS 

some schools, a gentleman's agreement Department of Behavioral Science, 
exists whereby departments approve College of Medicine, University of 
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This is a new 

RAM! L 

Pharmacia Gel Electrophoresis System 
for polyacrylamide gradient electrophoresis 

and other P.A.G.E. techniques 
The complete system Electrophoresis power supply EPS 500/400 
Full capabilities for the new pore gradient electrophoresis Compact, all solid state. 0-400 mA constant current, 
technique, two dimensional studies, gel rod electro- 0-500 V constant voltage with automatic cross-over. 
phoresis. Maximum effect 60W. Full personnel and instrument 

protection. Available 1 974. 
Polyacrylamide gradient gels PAA 4/30 
Convenient ready-to-use gradient gel slabs give extreme - Gel destainer G D-4 
resolution over the whole range 50,000-2 million MW. Electrophoretic or diffusion destaining of slabs or rods in a 
Self-limiting migration concentrates the zones after sepa- single operation. Twin cells. Active dye removal and sol- 
ration by molecular size. vent circulation. Results can be inspected at any time. 

Gel electrophoresis apparatus GE-4 Destainer power supply DPS 
4 gel slabs, 1 2 samples on each, or 1 6 gel rod capacity. Compact, reliable, all solid state. Push-button selected 
Robust moulded construction with built-in cooling system. constant voltages 12, 24, or 36 V. Timer controls electro- 
Full range of accessories for all applications. phoretic destaining up to 90 minutes. 

Find out more about the Pharmacia Gel Electrophoresis System from your usual supplier of Sephadex a-and Sepha rose?, 

Pharmacia Fine Chemicals Inc. Pharmacia (Canada) Ltd. 
800 Centennial Avenue 2044 St. Regis Boulevard armacia 

Fine Chemicals PISCATAWAY Dorval, Quebec, Canada 
New Jersey 08854 (514) 684-8881 
Phone (201) 469-1222 
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Most of your Blo Med problems 
can be solved by an unknown. 

Say goodbye to time sharing. Give the pocket 
calculator to your kids. Stop wasting your time 

-" ,- -, doing math with a pencil. 
-\ If you've got statistical problems, we've got 

a solution. The Compucorp Micro Statistician. 
a The professional's machine. 

The Statistician is a hand-held, battery 
I'--j9' > operable Micro Computer that thinks the way 

you think. 
It does blood gas analyses. Works chemistry 

problems. Breezes through medical calculations. 
Cures pathological headaches. Separates 
medical facts from fiction. 

The Micro Statistician is the first and only 
hand-held Micro Computer with built-in standard 
deviation (grouped or ungrouped), linear 
regression, z-score, t-dependent and independent, 
logs and anti-logs, coefficient correlation, 
expected y from regression coefficients, slope 
and intercept. 

The Micro Statistician is also the first hand- 
held statistical machine that's programmable. 
It allows you to have two 80-step programs in 
memory at the same time. Which means 

repetitive calculations are a snap You can do register arithmetic in and out of all ten storage regis- 
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to. 

The Compucorp Statistician is the first hand-held machine with 13-digit accuracy and a big, 
bright 10-digit display It's also the first one with an algebraic keyboard and nested parentheses. 

Get all the facts on Compucorp Micro Computers. We may be an unknown 
to you, but we're already solving tough Bio Med problems around the world. 

See your local Compucorp dealer Or write Computer Design Corporation, UEEhhIhII 
12401 Olympic Boulevard Los Angeles California 90064. ___ 

Compucorp? 

The Unknown Factor in 63 countries. 
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8 March 1974, Volume 183, Number 4128 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science seives its readers as a forum for the Ignorance as the Driving Force 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting  In the sense of unaware and as yet unlearned, our ignorance and 
of view, rather than by publishing only material our recognition of that ignorance may be the best motivation both for 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including problem-solving and for creative activity. Instead of patting ourselves 
editorials, news and comment, and book reviews on the back for our firm grasp of nature, while at the same time 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by condemning ourselves for being too smart for our own good, we ought 
the AAAS or the institutions with which she tsuthors to recognize what we do not know. We have heard the paeans for the 
are affiliated 

Editorial Board great capabilities we have developed and we have heard the criticisms 
1974 for these same capabilities at the same time. 

ALnsEo BROWN FRANK w. Pu INAM "Information explosion" is a well-recognized phrase, but what should 
JAMES F. Citow MAXiNE F. SINGER 
SEYMOUR S. Kicr'c GOROON WOLMAN be at least as noticeable is that it is accompanied by an information 
[hANK l'IIESs compression. numerous 

1975 The latter stems from imaginative hypotheses 
i-IERRERT 5. GUTOWSKY DoNALO LINOsLEY and well-developed theories and models that could only have resulted 
N. BRUCE HANNAY RUTH PATRICK from continually clearer insights. The compression permits previously 
DONALO KENNEOY RAYMONO H. THoMPSoN scattered facts and observations to be retained, not as a great number 
DANIEL B. KOSHLANO, JR. 

of individual items but as part of a larger picture capable of acceptance 
Editorial Staff of additional facts and observations. But all viable theories have led to 

Editor 

PHILII' H. ARELSON other shadowy or dark areas of understanding-in fact, to an ignorance 
Publisher Business Manager explosion. 
WILLIAM BEVAN HANS NusshIAuM Why not inventory the gaps in our factual knowledge and general 

Managing Editor: ItOREIIT V. ORMEs understanding in every field susceptible to such a listing? This would 
Assistant Editors: ELLEN E. MURPHY. JOHN E. permit a more rational basis for debate of such things as the true nature 

ItINOLE of our current energy problem, or the indistinctness of the basis for 
Assistant to the Editor: NANCY TEINIOURIAN criminal behavior, or the vagaries of market indicators of economic 
Ness and Coisl))lent: JOHN WALSH, LUTHER  -health. Perhaps the mere acknowledgement of the still-pervasive ignorance 

CAR I ElI, DERORAM SHAPLEY, ROBERT GILLETTE, NICHO- 
LAS WADE. CONSTANCE HoLoEN, BARBARA J. CULLITON, in all human activities would make progress more likely than does 
SCHERRAINE MACK shouting about our vast knowledge. 

Research News: ALLEN L. HAMMOND, WILLIAM 
D. MEiz, THOMAS H. MAUGH 11, JEAN L. MARX, Further, it would be therapeutic to recognize that there is ignorance 
AIrIHUlt L. RoeINsoN - beyond that which is identifiable-that is, "pure" ignorance, the ignorance 

Book Rei'ies's: SYLVIA EBERHAisI. KAIHERINE Ltv- of which we are not yet even aware. This is nibbled at by those who 
INOSION, ANN O'BRIEN have the gift of being able to perceive and hazily define the vast stock- 

Corer Eatitor: GISAYCE FINGEIt pile of the not-known. These gifts are equivalent, whether they result in 
Editorial Assistants: MARGARET ALLEN, lS.SEELL-s literature, art, music, or fuller- understanding of the physical world or 

BoULoIN, BLAIR BURNS, NINKIE BURNS, ELEANORE of human behavior. They can be lumped under the heading of creativity. 
BUTZ, MARY DORFMAN, Juotiu GIVELBER, CoRluNE 
HARRIS, NANCY HARTNAOEL, OLIVER HEATWOLE, This is a vital if not critical force in society. If it is not a critical force, 
CHRISTINE KARLIK, GINA BARI KOLATA, MARGARET that is only because of the time scale of usability. Creative activity 
LLoYo, ERIC PoGoENPoHL, JEAN ROCKWOOo, PATRICIA 
ROWE, LEAH RYAN, LOIS SCHMITT, MICHAEL (research) involves a stochastic approach to the totally unknown, and 
SCHWARTZ, RICHARD Sia-MIKLosE, YA LI SWIoAIu, this comes from individual interest in a way not too susceptible to 
ELEANOR WARNER 

Guide to Scientific fnstrlIolents: RICHARD SOMMER management. 

Membership Recruitment: GWENOOLYN HUoDLE It seems likely that our ignorance is as great as it ever was, to judge 
Sllbscriptio,l Records anal Member Records: ANN by the number of questions that can still be asked. Maybe ignorance 
RAGL-SN 0 should be treated as a constant of nature. Or maybe it appears to be 

Advertising Staff constant and continuous up to some critical point beyond which every- 
Ditector Production Manager ignorance driving 
EARL 3. SCHERAGO MARGARET STERLING thing starts over. In any event, seems to be the force 

Adi-ertising Sales Manager: RICHARD L. CH-SIILES impelling us to refine truth constantly. 
Sales: NEW YORK. N.Y. 10036: Herbert L. Burkiund, It may be noted that this approach to truth seems to be of concern 
11 W. 42 St. (212-PE-6-1858); SCOICH PLAINS, N.J. to 
07076: C. Richard Callis, 12 Unami t.ane (201889 some people, and it may be one basis for anti-intellectual stirring. 
4873); CHIcAGo, ILL. 60611: Jack Ryan, Room For those to whom truth is an invariant, that is, something engraved in 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEV- 
ERLY HILLS, CALIF. 90211: winn Nance, lii N. La stone, it must be unsettling to be told that even long-standing natural 
Cienega Blvd. (213-657-2772) "laws" are subject to alteration in light of fuller understanding. This 
EDiTORIAL CORRESPONDENCE: 1515 Massa- must be especially unsettling when the same proposition is applied to 
chusetts Ave., NW, Washington. D.C. 20005. Phones 
(Area code 202) Central Office: 467-4350; Book Re: human "truths." 
views: 467-4367; Business Office: 467-4411; Circula- Thus, for the reasons stated and probably for others not recognized 
tion: 467-44i7; Guide to Scientific InstrtlmentS: 467 
4480; News and Comment: 467-4430; Reprints and here, it might be helpful to remind ourselves regularly of the sizable 
Permissions: 467-4483; Research News: 467-4321: incompleteness of our understanding, not only of ourselves as individuals 
Reviewing: 467-4440. Cable: Advancesci, Washington. 
Copies of "Instructions for Contributors" can be and as a group, but also of nature and the world around us-NORMAN 
obtained from the editorial office. See also page xv 
Science, 28 December 1973. ADVERTISING CORI HACKERMAN, President, Rice University, Houston, Texas 77001 
RESPONDENCE: Room 1740, 11 W. 42 St., New 
York, N.Y. 10036. Phone: 2i2-PE-6-1858. 
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Max Alth. Funk and Wagnalls, New York, __________________________________________________________________ 
1973. xiv, 226 pp., illus. $5.95. Circle No. 352 on Readers' Service Card 
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I Marine Evaporites. Origin, Diagenesis, 1973. viii, 136 pp., illus. Paper, $3.95. Re- 
and Geochemistry. Douglas W. Kirkland printed from Natural Resources Journal. 
and Robert Evans, Eds. Dowden, Hutchin- vol. 12, No. 4 (Oct. 1972). 

N ew from son and Ross, Stroudsburg, Pa., 1973. xvi, Practical Liquid Chromatography. S. 
426 pp., illus. $20. Benchmark Papers in Perry, R. Amos, and P. 1. Brewer. Plenum, 

Colum bia Microbiology. Including Immunology $7.95. A Plenum/Rosetta Edition. Geology. New York, 1973. xiv, 230 pp., illus. Paper. 
ISLAND BIOLOGY and Molecular Genetics. Bernard D. Davis, Progress in Clinical Pathology. vol. 5. 

Renato Dulbecco, Herman N. Eisen, Mario Stefanini, Ed. Grune and Stratton, 
Sherwin Carlquist. "A splen- Harold S. Ginsberg, and W. Barry Wood, New York, 1973. xii, 298 pp., illus. $26. 
did volume. It is an absolute Jr. Harper and Row Medical Depart- Proteins of the Nervous System. Pro- 
must for every evolutionary ment, Hagerstown, Md., ed. 2, 1973. xviii, ceedings of a conference, Cortona, Italy, 
biologist. . . . Carlquist deals 1562 pp., illus. $27.50. Sept. 1972. Diana Johnson Schneider, 
with most of the major evo- Microprohe Analysis. -C. A. Andersen, Ruth Hogue Angeletti, Ralph A. Brad- Ed. Wiley-Interscience, New York, 1973. shaw, Alfonso Grasso, and Blake W. lutionary questions of the day xiv, 572 pp., illus. $24.95. Moore, Eds. Raven, New York, 1973. x. 

in the most competent Models of the Mind. A Psychoanalytic 264 pp., illus. $14.50. 
m a n n e r. - E r n st M a y r, Theory. John E. Gedo and Arnold Gold- Psychological Processes in Pattern 
M use u m of Comparative berg. University of Chicago Press, Chi- Recognition. Stephen K. Reed. Academic 
Zoology, Harvard University cago, 1973. xvi, 220 pp., illus. $9.50. Press, New York, 1973. xvi, 244 pp., illus. 
Illustrated $25.00 Modern Electrochemistry. An Introduc- $13.95. Academic Press Series in Cogni- CHEMICAL tion to an Interdisciplinary Area. John tion and Perception. 

O'M. Bockris and Amulya K. N. Reedy. The Psychology Almanac. A Handbook 
CONTRACEPTION Plenum, New York, 1973. Two volumes, for Students. Howard E. Wilkening in col- 
John P. Bennett. Reviews the illus, Vol. 1. xxxiv + pp. 1-622 + index. laboration with Gregory Wilkening and Vol. 2. xxx + pp. 623-1432 + index, Peter Wilkening. Binoks/Cole Publishing. advances and setbacks in the- Paper. Each vol., $8.95. A Plenum/Roset- Monterey, Calif., 1973. viii, 242 pp., illus. 
development of chemical 
contraception from the late ta edition. Reprint of the 1970 edition. Paper, $5.95. Molecular Crystals and Molecules. A. Public Health in the People's Republic nineteenth century up to the I. Kitaigorodsky. Academic Press, New of China. Proceedings of a conference. 
present, and points to pos- York, 1973. xiv, 554 pp., illus. $44. Phys- Ann Arbor, Mich., May 1972. Myron E. 
sible new contraceptives of ical Chemistry, vol. 29. Wegman, Tsung-Yi Lin, and Elizabeth F. 
the future. More than 500 ref- Net Radiation Received -by a Horizoiital Purcell, Eds. Josiah Macy, Jr., Founda- 
erences listed attest to the Surface at the Earth. B. de Jong. Delft tion, New York, 1973. x, 354 pp., illus. 
extent of the literature coy- University Press, Delft, 1973 (U.S. dis- Paper, $7.50. Macy Foundation Series on 
ered. $20.00 tributor, International Scholarly Book Medicine and Public Health in China. 

Services, Portland, Ore.). 52 pp. + maps. Quantum Mechanics in a New Key. 
MYOGLOBIN: Paper, $15.50. Alfred Landd. Exposition Press, Jericho, 
BIOCHEMICAL, A New Ecophysiological Approach to N.Y., 1973. xii, 132 pp., illus. $6.50. An 
PHYSIOLOGICAL, AND Forest-Water Relationships in Arid Cli- Exposition-University Book. mates. I. Gindel. Junk, The Hague, 1973. Radiation Therapy and the Cancer Cen- 
CLINICAL ASPECTS vi, 142 pp., illus. Dfl. 40. ter. Proceedings of a symposium, San 
Lawrence J. Kagen. A unique Organic Electronic Spectral Data. Vol. Francisco, Sept. 1972. Jerome M. Vaeth, 
survey of myoglobin's chem- 9, 1967. John P. Phillips, Henry Feuer, Ed. University Park Press, Baltimore, and B. S. Thyagarajan, Ms. Interscience 1973. viii, 192 pp., illus. $24.50. Frontiers istry, immunology, and impor- (Wiley), New York, 1973. xvi, 960 pp. of Radiation Therapy and Oncology, 
tance in human biology and $40. vol. 8. 
disease. Subjects cove red Organic Quantum Chemistry Problems. Readings in Mammalian Cell Culture. 
include: structure, oxygen Rudolf Zahradnik and Petr Crsky. Robert Pollack, Ed. Cold Spring Harbor 
binding, concentration in Plenum, New York, 1973. x, 222 pp., illus. Laboratory, Cold Spring Harbor, N.Y., 
muscle, variant myoglobins, Paper, $5.95. A Plenum/Rosetta Edition. 1973. xiv, 736 pp., illus. Paper, $9.95. 
and my o g lob i n u r i c sy n - Partially Ionized Gases. M. Mitchner Scale and Conformal Symmetry in Had- 
dromes. Columbia Series in and Charles H. Kruger, Jr. Wiley-Inter- ron Physics. Proceedings of a meeting, 
Mole cular Biology. Illus. science, New York, 1973. x, 518 pp., illus. Frascati, Italy, May 1972. R. Gatto, Ed. 
$1 0.00 $24.95. Wiley Series in Plasma Physics. Wiley-Interscience, New York, 1973. xii, 

Peptide Hormones. Solomon A. Berson 228 pp., illus. $17.95. 
Now available in paperback: and Rosalyn S. Yalow, Eds. North-Hol- The Science of Materials Used in Ad- 

land, Amsterdam and Elsevier, New York, vanced Technology. Proceedings of a PLANT SPECIATION 1973. Two volumes, illus. Vol. 1. xxxii + course, Tremezzo, Italy, Sept. 1970. Earl 
Verne Grant. "A well-written, pp. 1-712 + index. Vol. 2. xxvi + pp. R. Parker and Umberto Colombo, Eds. 
superbly organized textbook 713-1298 + index. $97.50. Methods in Wiley-Interscience, New York, 1973. xii, 
on the plant species that can Investigative and Diagnostic Endocrinol- 560 pp., illus. $27.95. 
be recommended for ad- ogy, vols. 2A and 2B. The Sculpture of Life. Ernest Borek. 
vanced undergraduates in Perspectives in Ethology. P. P. G. Bate- Columbia University Press, New York, son and Peter H. Klopfer, Eds. Plenum, 1973. xviii, 182 pp., illus. + plate-s. evolution courses, or for be- New York, 1973. xiv, 336 pp., illus. Cloth, $10; paper, $2.95. 
ginning graduate students, $17.50. The Social Life of the Lion. A Study of 
especially in botany, evolu- Pigment Handbook. Temple C. Patton, the Behaviour of Wild Lions (Panthera 
tion, systematics, or genet- Ed. Wiley-Interscience, New York, 1973. leo massaica [Newmann]) in the Nairobi 
cs-BioScience Hardcover Three volumes, illus., Vol. 1, Properties National Park, Kenya. Judith A. Rudnai. 

$15.00, Paperback $6.00 and Economics. xxx, 986 pp. Vol. 2, Ap- Washington Square East, Publishers, Wal- 
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ENZYMES 
AVAILABLE AS LYOPHILIZED SOLIDS - - 

We have been working on the problems of Ammonium Sul- - 

fate interference in coupled enzyme systems and have elim- 
inated the Sulfate from a steadily expanding list of enzyme 
preparations. Our Sulfate-fee offerings now include the fol- 
lowing enzymes: 

A 5761 ADENOSINE 5-TRIPHOSPHATE SULFURYLASE 
A 7011 ALCOHOL DEHYDROGENASE 
A 6758 ALDEHYDE DEHYDROGENASE 
A 5511 ALDOLASE 
C 3755 CREATINE PHOSPHOKINASE 
G 0130 GALACTOKINASE 
G 4256 GALACTOSEl-PHOSPHATE URIDYL TRANS- 

FERASE 
G 6378 GLUCOSE-6-PHOSPHATE DEHYDROGENASE, 

BAKERS YEAST 
G 7878 GLUCOSE-6-PHOSPHATE DE HY DROGENASE, 

TORULA YEAST 
G 7005 GLUTAMIC OXALACETIC TRANSAMINASE 
G 8255 - GLUTAMIC-PYRUVIC TRANSAMINASE 
6 8380 GLYDERALDEHYDE-3-PHOSPHATE DEHYDRO- 

GENASE 
6 8505 GLYCERALDEHYDE-3-PHOSPHATE DEHYDRO- 

GENASE/3-PHOSPHOGLYCERIC PHOSPHOIONASE 
6 6880 eGLYCEROPHOSPHATE DEHYDROGENASE 
6 6755 aGLYCEROPHOSPHATE DEHYDROGENASE/ 

TRIOSEPHOSPHATE ISOMERASE 
H 4502 HEXOKINASE 
H 8629 HEXOKINASE/GLUCOSE-6-PHOSPHATE DEHYDRO- 

GENASE 
/ 4503 INORGANIC PYROPHOSPHATASE 
L 1254 LACTIC DEHYDROGENASE 
0 1126 OROTIDINE 5-MONOPHOSPHATE DECAR-  - 

BOXY LASE 
0 1501 OROTIDINE 5-MONOPHOSPHATE PYRO- 

PHOSPHORY LASE 
p 9ovo PHOSPHOGLUCOSE ISOMERASE 
p 7136 3-PHOSPHOGLYCERIC PHOSPHOKINASE 
p 3386 PHOSPHORIBOISOMERASE 
p 1261 PHOSPHORYLASE-a 
p 6635 PHOSPHORYLASEb 
p 0886 PHOSPHORYLASE KINASE 
p 9136 PYRUVATE KINASE 
p 3759 POLYOL DEHYDROGENASE (- #- 

R 3251 RIBULOSE-5-PHOSPHATE-3-EPIMERASE 
S 0879 SUCCINICTHIOKINASE  

T 6008 TRANSALDOLASE 
T 6133 TRANSKETOLASE 
T 6258 TRIOSEPHOSPHATE ISOMERASE 
U 3251 URIDINE 5-DIPHOSPHOGALACTOSE-4-  

EPIMERASE 
U 7251 URIDINE 5-DIPHOSPHOGLUCOSE DEHYDRO- - 

GENASE 
U 1501 URIDINE 5'-DIPHOSPHOGLUCOSE PYROPHOS-  ------ 

PHORYLASE 

SULFATE-FREE HEXOKINASE/ h' - '-'---  

GLUCOSE-6-PHOSPHATE DEHYDROGENASE --/-<' 

Our "Sulfate-free" Hex-G6PD premixed blend, Product No. -'------ 

H-8629, gives sharp and rapid endpoints in Glucose and AT - 

determinations with minimal amounts of enzyme in the reaction -- - ------'-'--- - - 

mixture. This system is still one of the most convenient methods   -  
of measuring either Glucose or ATP! 

H8629HEXOKINASE/ ---- - 

----'- t*QQQfot 
GLUCOSE-6-PHOSPHATE DEHYDROGENASE p- - -'- - - - - -.-, - - -  - 

(Mixed Enzymes) Crystallized and lyophifized. A 
2:1 ratio of Hexokinase to G-6-PD activity. 

UNIT DEFINITION: One unit will phosphorylate one MMole of ---------   
Glucose per minute at pH 8.5(?O.5) at 250C. Package sizes z--- -- --- ---    

based on Hexokinase units. - -----  

200 units $6.75 500 units $14.00 5.000 units $120.00 /-- 
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- --------  --- - York, 1973. viii, 182 pp., illus. $10.95. Topics in Geophysics. Peter J. Smith. Q Cambridge Solid State Science Serics. MIT Press, Cambridge, Mass., 1973. x, 
ge-t the-rn- Solid State Dosimetry. Klaus Beckei. 246 pp., illus. $10.95. 

-' CRC Press (Chemical Rubber Company), Towards a Theoretical Biology. Four es- out-of.. yO-ur- - C1eveind, Ohio, 1973. x, 334 pp.. illus. says. Proceedings of a symposium, 
lagio, Italy. C. H. Waddington, Ed. Al- 

Solid State Physics. Advances in Re- dinc-Atherton, Chicago, 1973. viii, 300 
-- 9 rad IlL - search and Applications. Vol. 28. Henry pp., illus. -j- plates. $17.50. 

- Ehrenreich, Frederick Seitz, and David Toxicology and Pharmacology of Yen. 
Tiirnbull, Eds. Academic Press, New York, onis from Poisonous Snakes. John H. 
1973. xiv, 430 pp., illus. $27.50. Brown. Thomas, Springfield, 111., 1973. 

Solvent Effects on Chemical Phenomena. xiv, 184 pp. -4-- plates. Cloth, $13.75; 
Vol. 1. Edward S. Amis and James F. paper, $9.95. 
Hinton. Academic Press, New York, 1973. Transition Metal Complexes of Phos- 
xii, 474 pp., illus. $32.50. phorus, Arsenic and Antimony Ligands. 

Spectral Theory of Operators in Hilbert C. A. McAuliffe, Ed. Halsted (Wiley), New 
Space. K. 0. Friedrich. Springer-Verlag, York, 1973. xx, 428 pp., illus. $32.50. 
New York, 1973. x, 244 pp. Paper, $6.50. Transport Phenomena Through Poly- 
Applied Mathematical Sciences, 9. Ilier Films. Proceedings of a symposium, 

Speech Synthesis. James L. Flanagan New York, Aug. 1972. Charles A. Kumins, 
and Lawrence R. Rabiner, Eds. Dowden, Ed. Interscience (Wiley), New York, 
Hutchinson and Ross, Stroudsburg, Pa., 1973. vi, 176 pp., illus. Paper, $10. Jour- 
1973. xvi, 512 pp., illus. $22. Benchmark iwi of Po/yuwr Science: Polymer Symposia 

( -* ' . Papers in Acoustics. No. 41. 
- . Stochastic Processes and Applications in United States-Japan Seminar on Pol- 

Biology and Medicine. M. losifescu and ymer Processing and Rheology. Gatlin- 
P. Tautu. Editura Academiei, Burcharest, bLII-g, Tenn., Aug. 1972. Donald C. Bogue, 
and Springer-Verlag, New York, 1973. Two Misazo Yamamoto, and James L. White, 
volumes, Vol. 1. 332 pp. $21.80. Vol. 2. Eds. lnterscience (Wiley), New York, 
338 pp. $21.80. Biomathematics, vols. 3 1973. vi, 378 pp., illus, Paper, $12.50. 
and 4. Applied Polymer Symposia No. 20. 

Strong Rigidity of Locally Symmetric Virus Research. Proceedings of a confer- 
Spaces. G. D. Mostow. Princeton Univer- ence, Squaw Valley, Calif., Mar. 1973. 
sily Press, Princeton, N.J., and University C. Fred Fox and William S. Robinson, 

l$O-dens.it',' gradi-en.t frac- of Tokyo Press, Tokyo, 1973. vi, 198 pp. Eds. Academic Press, New York, 1973. 
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