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If you think you can't afford Zeiss quality, 
find out first what your RA will cost. 

If you need a microscope for microbiology or micro- ing-block" design, practically any microscope option is available 
chemistry... for hematology, bacteriology, urinalysis, cytology, in an RA-brightfield, darkfield, fluorescence, phase contrast, 
pathology, histology, crystallography, etc.... and would like Nomarski differential interference contrast, polarizing micros- 
Zeiss quality but think you'll have to settle for something less copy-and a complete line of photographic attachments. 
because of tight budgets. . . think again. You tell us what you want to do. We assemble an RA 

Think about the RA series. Zeiss RA microscopes are specifically for you-at a price you can afford. You pay only for 
available at prices that are competitive with any other routine those features and options necessary for your needs. But you 
and research microscope on the market-and they utilize have the capacity to expand any time your needs expand. For 
exactly the same objectives, eyepieces, and attachments as the details, write Carl Zeiss, Inc., 444 5th Ave., New York, New 
famous Zeiss Universal, Photomicroscope, and Ultraphot. York 10018 or phone (212) 7366070. 

And no compromises have been made. Because RA is 
not just a microscope, but a concept. With Zeiss' unique "build- Nationwide Service. Circle No. 5 on Readers' Service Cord 

ATLANTA, BOSTON, cHlcAGo, COLuMBuS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANcIScO, SEATTLE, WASHINGTON, D.C. 



SCIENCE 

LETTERS Use of Energy: R. W. Jackson; P. K. Hanley; Ecology: P. B. Sears; Linear 
Algebra Problem: M. Taibleson .360 

EDITORiAL Mass Transfer and Urban Problems: F. S. Savas.365 

ARTICLES Liquid Hydrogen as a Fuel for the Future: L. W. Jones.367 

The Sun's Work in a Cornfield: F. Lemon, D. W. Stewart, R. W. Shaweroft.371 

Education and Science in North Vietnam: A. W. Gaiston and F. Signer.379 

NEWS AND COMMENT Magruder in White House: SST Man Plans New Technology Take-Off.386 

Cancer Legislation: Pro-NIH Bill Advances in House.388 

Human Environment Conference: The Rush for Influence.390 

The 1971 Nobel Prize for Medicine or Physiology: I. H. Pastan 392 

RESEARCH TOPICS Global Meteorology (II): Numerical Models of the Atmosphere 393 

BOOK REVIEWS Science in American Society and Science in America, reviewed by H. S. Miller; 
other reviews by P. F. Brussard, R. D. O'Brien, B. M. Carison, W. A. Reynolds; 
Books Received.396 

REPORTS A Model for Plate Tectonic Evolution of Mantle Layers: W. R. Dickinson and 
W. C. Lath.400 

Hyperfine Zeeman Effect Atomic Absorption Spectrometer for Mercury: T. Hadeishi 
and R. D. McLaugh 404 

BOARD OP DIRBQTORS ATHELSTAN SPILHAUS l.EW S. ..M.. BRANScOMS 

tiring.Pres' President PresidentElect RICHARD 14. BOlT. BARRY COMMONER. 

VICE PRESIDENTS AND.MATHEMATIC PHYSICS  cHEMISTRY (C) .. ASTRONOMY (0) Price Laurence W. Fredri SECRETARlE lIe yOo Albert M. Stone Leo S hube . Aria u. Landolt 

PSYCHOLOGY SOCIAL AND ECONOMI SCIENCES (K) HISTORY ANO PHILOSOPHY OF SCIENCE (L, 
James E. Dees Daniel P. Moynihan Cyril Smith Williari 0; Garvey 14,.Sp6Isky Ray o dl. Seeger. 
PHARMAcEUTIcAL SCIENCES N,.A RIGuLTURE 

IJSTRIAL SCIENCE Q) 
Walla a I.. Guess.Matthias Stelly 1. David.. Lockard. ohnAutian Mi ael A. Farrell Jordan 0 Lewi Phillip R. Fordyce 

DIVISIONS ALASKA DIVISION PAGIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION 
lying Irma Oun an.eotge E Lindsay Robert C Miller John R. Laclier Marlowe B. Anderson 

Preside t Executive Secretary P esident Se retary Pre ident Executive Secretary 
SCIENCE is p blished weekly, except the last week in De ember, hut with.an.extra issue an the... third.T.uesd.in November, by. the,. America.Asso iation for. the. Advancement, of Science, 1515 Massachuse a Ave., NW Wa hinton, D.C. 0005. Now combined with The ScIentIfic Monthl . Second Ia s postage paid at Washington, D.C. Copyright @ 1971 by 
the American Association for the Advancement of Science. Annual subscription $20; foreign postage: Amen as $3; overseas.$5; . air freight to Europe, No.h America, Near East $16; single copies $1 (backissues $2 except Guide to Sen.title lnatruints which is $4..Shoot yesi subs ription: 9 months, $15; 10 months, $16.75. Provide 4 weeks notice for 
hanpe of address, giving new a d old address and zip codes. Send a resent address label. SCIENCE is indexed in t e Reader's Guide te Periodical Literature. 



AMERICAN ASSOCIATION FOR. TUE ADVANCEMENT OF SCIENCE 

Ribofivin Photoscusitized Oxidation of 2,4-Dichlorophenol: Assessment of 
Pos ible Chlorinated Dioxin Formation: .1. R. Plimmer and U. I. Klingebiel 407 

Dopamine: Release fron the Brain in vivo by Amantadine: P. F. Von Voigtlander 
and K F. Moore...... ............, 408 

Differci-sce- iii the Distribution of Catecholamine Varicosities in Cat and Rat 
Reticular Formation. J. R Siadek, Jr.... . 410 

Freezing and Melting of Lipid Bilayers and the Mode of Action of Nonactin, 
Valinomyrn, nd Granucidin: S. Krasne, G. Fisenman, G. Szabo . . . .. 412 

Morphologi al Basis for a Mechanical Linkage in Otolithic Receptor Transduction 
in the Frog D. F. Hi//man and F. R. L wis .. 416 

Molecular Structure of StarchI ype Polysaccharides from Hericium ramosum and 
Hericium coralloide: D. A, McCracken and J. L. Dodd 419 

Simian F umor Vii us Isol te: Demonstration of Cytopathic Effects in vitro: 
D. L. Fine, J, C, Landon, M. T. Kubicek.420 

Disposition of Morphine in Man: S. Spector and F. S. Vesell ........ 421 

intestinal Secretion: Stimulation by Peptides: G. 0. Barbezat and M. I. Grossman . . 422 

Inhibition of Normal Growth by Chronic Administration of -9-Tetrahydrocannabinol: 
F. J. Maniting et al.424 

Growth Effects of Vanadium in the Rat: K. Schwarz and D. B. Mi/ne.426 

Social Behavior of Monkeys Selectively Depleted of Monoamines: 
D. E. Redmond Jr., et al.428 

Operant Conditioning of Specific Patterns of Neural and Muscular Activity: 
F. F. Fetz and D. V. Finocchio.431 

Technical Comments: Redwoods: A Population Model Debunked: 
P. F. Brussard et al.; K. Ha/bach; J. F. Diem and J. L. McGregor ... 435 

ASSOCIATION AIFAIRS Application of Science in the Management of National Parks: T. Sudia; 
Indicatois of Environmental Quality: W A. Thomas; Mineral Elements 
in the Food Chain: M. A. Farrell . ,..,,.., 437 

COVER PHYLLIS Y. PARKINS.KENNETH V. THIMANN.TreaSUre.Execisti e Oflice 

GEOLOGY .AN.D.GEOGRPIIY (E) ...  HIDLOGI Al. S IENCES FG) ANTHROPOLOGY (lU 
Ellis L. Yo hels n George SprgeI, Jr. .Ward.G,ugh Ciliary tufts which protrude from the 
William E. Benson Ri hard J. Go s Ant ony Leeds sensory surface of vestibular receptor 

.GINE RING fN.MEDIGAI. S IENGES (p4)...DENTISTRY Nd.cells are minute mechanical units. The 
Newman. A. Hall.George B. Koelle He y W S herp.ability of each tuft to deform the sur- 
Raynor L. Duncombe F. Douglas Lawrason. . . Sholorn Peariman 
IN.ORMATION. AND STATISTICS (U) ATMOSPHERIC AND HYDROS face membrane of its receptor cell COMMUNICATION  EIiiabet S ot.ENES (W:i indicates a mechanism for transduc- 
Edward L. Brady Er a Galser Tho!Tias F. Malone tion (X 7000). See page 416. [D. E. 
Scott Adams s J. Batten 

Hillman, University of Iowa; E. 
R. Lewis, University of California, 
Berkeley.I 

The.Am.en an Assoclatloir for the Advance ent ot Sci nce was fou ed in 1&48 and incorpora 
1874. Its obie ts are to further the work of s ientists to fe ilitate cooperation, amona.the. 
improve the elfe.iveness of scie ce in the promotion of human welfare and to i reese public 
tandi g and appra iation of fire importance and promise of the methods f. in human pr 



This 
helped 

The old E coli 

a lot of questions. 

The "new E. coli" 

will help answer the new ones. 
If man is to unravel the structural and regulatory genetic functions of 

himself, he can no longer base molecular biological research on the 
"old" E. coli. Human cells are necessary. 

The "new E. coli" is a diploid, cultured human lymphoid cell 
which can be cloned or grown in suspension culture and provided 

,fr4s-...,. E. coli," mutant lines and gene markers are being reported 
in kilo gram quantities. As a result of work with the "new 

A certain number of markers have already 
gularly. 
been described; Immunoglobulins (1), Complement- 

C'-3 (2), Interferon (8), Transplantation (HL-A) 
antigens of the cell surface (4), DNA viruses 

(5), RNA viruses (6) and Reverse tran- 
4... ., scriptase - RNA - dependent T)NA 

polymerase (7). 
Cultured lymphocyte lines can be derived 

K. from patients with genetic deficiency diseases and 
1> inborn errors of metabolism with a high degree 

of success (8). 

.7.14 . Recent investigations indicate it will be 
.''' -  . possible to hybridize cultured lymphocytes with :1<i .4 both human and mouse cultured cells or cells taken 2., from blood or other organs (9). 

If you are interested in the "New" molecular biology, 
/ we would be pleased to share our research with you and 

ThIi:Y k4./.. piovide you with a bibliography of current references. 
Start answering the new questions. Write, call or visit 

IK'2A ABS for information on the "new E. coli." 
 ?< 

.4.-;;t 1 Fahe JL, Feingold I; Rabson AS, Manaker RA; Science 152:1259- 
7 . &.. .. 1261 1966/Tanigaki N, Yagi Y, Moore GE, Pressman D; J Immun 
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97 634 649 1966 / Glade PR, Chessin LN; Clin Invest 47:2191-2401, 1968 

2. Glade PR, Chessin LN; lot Arch Allerg 34:181-187, 3968 
ajac BA, Henle w, Henle G; Cancer Res 29:1467-75, 1969 

The new E cob Reisfeld RA Pellegrino M, Papermaster B'N, Kahan lID; J Immun 104: 
560 5 1970/Mann DL, Fahey JL, Nathenson SG, in Histocompatihility Testing 
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Best Price. 
Best Performance. 
Simplest Openition. 

Here's Proof: 

The best way to check our claim can expand the memory, add periph- function blocks include separate 
is to try the new Series 9800/Model erals, or change the keyboard of (ROM) memories so they do not 
10 for yourself. Call your local your existing Model 10, at any time, draw on the main calculator mem- 
Hewlett-Packard Sales Office and without costly modifications. ory, leaving it fully available for 
we'll be glad to let you get your Only HP Allows You To further problem-solving power. A 
hands on the Model 10-right at Customize the Keyboard third keyboard plug-in option, the 
your desk or in your lab. Run some .with interchangeable plug-in User Definable Function block, al- 
of your typical problems. Check blocks. You have a choice of Statis- lows you to customize individual 
prices - be sure to include all the tics or Mathematics functions under keys for operations uniquely im- 
capability you need and want. You're single keystroke command. These portant to you and your discipline. 
in for a pleasant surprise. At last, HP Offers The Widest Range 
here's a maxi-calculator that can 
solve your problems - quickly and Of Memory Sizes In basic configuration, your Model 
easily-at a price you can afford 10 can perform a complete regres- 

The Model 10 starts at just $2975. <""<V sion analysis or solve a system of 
(If previous experiences have taught 10 simultaneous equations. If you 
you that basic is synonymous with need more power initially, or if 
stripped, think about this. The basic growing demand warrants a larger 
Model 10 can solve up to 10 simul- capacity, the memory is easily ex- 
taneous equations. Need more panded with simple plug-in modules. 
proof? <V< You can expand your Model 10 up 

Only HP Allows You To enough power for 17 simul- 
"Design" Your Own Problem- taneous equations (clearly the most 
Solving System. ,,,,,. ....,. powerful calculator on the market). 

With the unique modular-plug-in Between basic and maximum con- 
architecture of the Model 10, you figurations, you can choose the com- 
specify - and pay for - only the / binations of program memory and 
capability you need. And if your data storage registers to match your 
needs change? No problem. You needs. 



Only HP Gives You Simple ly see that the mechanics of prob peripherals as a Marked Card 

Programming and Editing lem solving need no longer stand Reader Paper Tape Reader Digi 
Symbolic addressing, indirect and between you and your great ideas. tizer, Typewriter or the exclusive 

register arithmetic, added subrou- You can store often used programs HP X-Y Plotter that plots linear 
tine capability, special editing keys on handy magnetic cards for in- log-log, semi log or polar plots 
for software debugging, true "Do- stant entry into your Model 10. and writes alphanumerics 
Loop" ability-when you get your These cards may be linked for auto- 
hands on the Model 10 you'll quick- matic call by the calculator so there . 

is no limit to the size or complexity  

of the problems the Model 10 will  
solve. 

Only HP Gives You 
Alphanumeric Print-Out 

right on the printer tape Stan- 
dard equipment on the Model 10 is 

<V< the bright, three register LED dis- 
 ,< play. For hard copy you can add 

(with a modular plug-in) the quiet, Price Performance Simplicity. 
low-cost strip printer. For the ulti- The Series 9800 is the best desk- 
mate in operating simplicity, add top computing system now, and in 
the exclusi've Printer Alpha ROM and the foreseeable future But don't 
you can automatically generate take our word for it, ask our com- 
labels, program instructions, and petitors Or write for more informa- 
messages - complete with symbols tion or a "hands-on" demonstration. 
and punctuation-right on the Hewlett-Packard, P0 Box 301, 
printer tape. Loveland, Cob. 80537. In Europe: 

Only HP Offers You a 1217 Meyrin-Geneva, Switzerland. 

Host of Peripherals 
...tobui Id a system suited to your 
procedures. The integral I/O bus HEWLETT4p PACKARD 
of the Model 10 lets you plug in 
such work saving Series 9800 CALCULATOR PRODUCTS 
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Some things are changing for the better. 

Many people know us as an instrument manufacturer: we 
make more than 2000 products for measurement, test and <V 

analysis. Others know us as a computer company: more K 
than 10,000 own our programmable calculators and 
computers. We prefer to think that our business is to serve 
measurement, analysis and computation needs.., in 
science, industry, medicine and education. This is the 
rationale behind every new instrument, computer or system 
that we tell you about in these ads. This month: 

Nuclear waste assayed automatically 
for isotope inventories. 

Of all industrial waste products, none requires more care 
than radioactive materials. And the assay of radioactive 
wastes is uncommonly time consuming and expensive. 

In a significant simplification of this problem, Gulf 
Energy and Environmental Systems, Inc. has developed 
a mobile automatic assay system with the help of Hewlett- 
Packard computerized nuclear instrumentation. Briefly, 
the system produces a penetrating beam of nuclear 
particles to induce gamma rays and measures the radio- 
activity without removing the material from its container. 
The computer analyzes the measurment, compares it with 
the known characteristics of nuclear materials, and auto- 
matically determines the types and quantity of isotopes 
present. 

The Gulf system is better than previous techniques 
on at least two scores. Because it computerizes the 
intricate analysis, the system is easily operated by tech- 
nicians. Results are immediate and accurate to 1%. 

Similar HP nuclear measurement systems, beginning 
at $30,000, continuously monitor atomic power plant 
effluents and print out the type and amount of radioactivity. 
Detailed information is yours for the asking. 

Pollution-free nuclear power generating plants now have 
added assurance they will stay that way. A Hew fett- 
Packard computerized measurement system helps by 
making a careful accounting of nuclear waste materials. 



A design-your-own calculator 
plug-in solutions to particular problems. 

A user in virtually any discipline now can customize 
a powerful new programmable calculator to his 
specific computational needs. 

An engineer at a utility company, for example, can 
use the Model 10 to design a transmission line or do a 
complete rate analysis. A broad spectrum of complex and 

VVV<V tedious calculations common to the power industry now 

can be performed quickly and easily - often by simply 
entering the raw data and hitting a single key. Similarly, a 
chromatographer can obtain per cent concentration and 
relative retention time of each component on his chrornato- 
gram ... at a single keystroke. A physicist completes a 
sequence of acceleration, velocity, force and work... 
and a clinical pathologist computes a full blood gas 
analysis.., at a single keystroke. Et cetera. 

Keeping power generating equipment operating at capa- 
city, especially during periods of peak demand, is vital. 
To insure against downtime, a new tool from HP can "look 
inside" key machinery and predict when it will need 
service or maintenance. 

'Transformation Machine" converts 
fuzzy signals into sharp answers 
for power systems. 

One user of the HP 5450 Fourier Analyzer acquired 
it after spending 18 frustrating months on a central com- keyboard, memory size, display, pro- 
puter trying to develop a method for the identification of 
load and machine characteristics in a power system. In grams and peripherals to suit your number- 
his own words: "The 5450 makes practical the use of math- crunching tasks. 
matics to do things that scientists and engineers have 
wanted to do for 20.years. Using a central computer isn't This is possible because the new Model 10 calculator 
satisfactory. It takes too long and you cannot see the has interchangeable function blocks which can define its 
results during your experiment. With the 5450 you can keyboard to meet varying needs. One standard plug-in 
'play' with the measurement signal to find out what's block emphasizes powerful statistical computations, 
really going on. One session with the 5450 is worth 3 to 4 another gives higher mathematics capability, and the 
months on the central computer." third is completely user-definable. This block provides 

Scientists in many other fields have been confronted single keystroke solutions to multiple-step calculations 
by measurement signals so complex that they look as commonly encountered by the user. Once programmed, 
useless as noise. Until recently, the best solution was to each key performs its customized function whenever 
use the complex mathematics of the Fourier transform he strikes it. 
and program a computer to do the complex signal analysis For more on tailoring the $2,975 Model 10 to your 
computations off-line, particular profession (full alphanumeric printing capa- 

With the HP 5450 Fourier Analyzer, any scientist can bility, expandable memory, a wide line of peripherals, etc.) 
perform these complex mathematical operations rapidly, write for our brochure. 
while he's conducting his experiment. A computerized 
system that makes fundamental measurements of complex For more complete information, write Hewlett- 
waveforms, the 5450 transforms signals from time to Packard, 1507 Page Mill Road, Palo Alto, California 94304. 
frequency domain and measures transfer function, co- In Europe: 1217 Meyrin-Geneva, Switzerland. 
herence function, power spectrum and cross-power 00114 

spectrum...at the touch of a keyboard. It unscrambles the 
waveforms into their individual frequency components 
and identifies the phase and amplitude of each component. 
The theory and use of the 5450 are described in the June DAWARfl 
1970 issue of the HP Journal. HEWLETTPr 



LETTERS the future. This problem is implicit in 
Abelson's concern about rapid con- 

Use of Energy sumpti'on "at ridiculously low prices" 
of nonrenewable resources. The "di's- 

In his editorial, "Continuing increase counted present value" criterion for the 
in use of energy" (21 May, p. 795), use of capital resources, at high interest 
Abelson notes five fundamental prob- rates, leads to some patently bad deci- 
lems of our present economic system. sions, which can impose escalating costs 
The system will have to be redesigned of another kind on our descendants. 
to solve these problems if the aims of R. w. JAcKSON 

his editorial are to be realized. Science Council of Canada, 
1) Present incentives (profits, cor- Ottawa 4, Ontario 

porate growth, and so forth) operate to 
encourage high consumption, such as A switch to low-sulfur natural gas 
product proliferation, product inflation, and fuel oil would have implications 
rapid obsolescence, high turnover, and for agriculture, since a considerable 
high waste. The incentives are weak amount of the sulfur needed by crops 
that operate to satisfy needs with max- comes from atmospheric sources. Soil 
imum efficiency, minimum inputs of and plant analyses and field experiments 
labor and materials, and lowest real in many areas of the world show that 
or long-term cost, sulfur is a limiting nutrient element in 

2) Progress in the direction mdi- crop production, particularly in non- 
cated implies institutional restructuring industrialized regions. There has also 
that would displace many people from been a significant decrease in the sulfur 
their present jobs. Can the system content of fertilizers in recent years (1). 
adapt smoothly without widespread Direct absorption of atmospheric sulfur Wnen  disruption, maldistribution, unemploy- dioxide 'by crops and plants has con- conies first... mei;t, and economic depression? tributed significantly to the sulfur 

How can the system handle the tion of crops. 
ew Nalgene situations where the logic of "Tragedy In cleaning up the air, due allow- of the Commons" or "tyranny of small ances will need to be made for the re- 

P ip ett i n g A I d S. decisions" operates? For example, my moval of one unsought 'bonus of air 
private decision to turn off unnecessary pollution-the millions of tons of sulfur 

Now, eliminate the hazards of mouth lights in my house is hardly influenced that 'are released annually into the 
pipetting without the need for special, at all by the thought of the few cents atmosphere. 
complicated techniques. The new saved. Yet the actions of millions of . K. HANLEY 
Nalgene Pipetting Aids provide fast, 
simple, one-hand operation-function people thinking 'that way add up to a Soils Division, 
just as if you were using the pipet ponderable result. Electricity would Agricultural institute, 
alone, have to cost much more to make me Johnstown Castle Agricultural College, 

Autoclavable and easy to clean. No act differently; it is likely to cost less. Wex ford, Ireland 
valves to corrode. Normal action of And if it is deli'berately made to cost 
the finger on the plunger gives fast, 
accurate, convenient filling. Remove much more, who gains? Similarly, when Reference 
finger for self-draining. I decide to drive my car to work or i. Sullur in Agriculture (Proceedings of a sym- 

Five sizes, 0.5,1, 2, 5, and 10 ml, are posium at Johnstown Castie, Johnstown Castle 
color-coded and for use with all hitch a ride with a friend, I do not Agricultural College, wextord, ireland, i970). 
pipets, including measuring (Mohr) take into account that my decision is 
type (Cat. No. 3780). Assorted case helping to 'destroy a public transit sys- 
places one of each size at your finger- tem or a railroad that some other day 
tips (Cat. No. 3781). Order from your I may want to use. It is widely believed Ecology 
Lab Supply Dealer. Ask for our Cata- that the system of private choice in the 
log or write Dept.4210B, Nalgene Lab- 
ware Division, Rochester, N.Y. 14602. marketplace handles all these situations. "There are no such people as ecolo- 

The fact 15 that in 'many of them it gists. I don't know what ecology is. 
breaks down. What kind of redesign Ecology is a word; it isn't a science. It 
will fix it? is the sum of 'all the sciences that must 

4) The market system does not be hrought to bear on the totality of the 
arrive at the best allocations if the rela- biosphere, so I am told. 
tive prices of goods do not reflect their "When I looked around at ecology 
total real costs. Furthermore, study of a few years ago, the best that the ecol- 
many pollution cases shows that even a ogist, so-called, could hope to do was 
proportional distribution of the "total to understand the processes in what he 
social cost" into the selling price or an called the 'terrarium' . . . or perhaps a 
industry's taxes will not accomplish the goldfish bowl . . . and suddenly they I1IC desired result, because 'of the presence wish to make extrapolations to Lake 

NI-I LLIL of decision-making processes of the ' Erie or the totality of the grass lands 
Nalgene?Lebwere. . . the permanent replacements. type previously discussed, of the United States." 

5) The system excessively discounts Accompanying these remarks, along 
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"""'' with a reference to "hortatory hyper- ,... 'K . 
'V ,...""V'V..V.V".'V'"V0 ' '. bole on the part of environmentalists, . 

V ' V ' . V . ' V .  <V ""V VV<V was the assurance that our present con-  

' cern stems from esthetic offense rath- . ;""' 

er than evidence of physical or biologi -' pOIVbIIOfl? . 

cal danger. 
These statements might pass without 

notice had they not been delivered to 
an intelligent lay audience by a dis -ho megenizer 
tinguished scientist in a position of un- 
usual influence. Since I respect his pro- 
fessional achievements and cherish his 
friendship, I take the liberty of being 
no more specific than this. My concern 

t personal, but with ideas. Polem- 
 4  ' is is not my dish. 

<V <V  To begin with, and leaving aside the 
relegation of more than 4000 members It it can be 

/<V V"""j of the Ecological Society of America to done, we 
"'V  "i""" nonperson status, the speaker underes- can probably 

."""' '<VV timates a respectable amount of serious do it 
study of inland waters. Likewise he ig- 

nores many years of productive work on  The 
grasslands. 

He also minimizes the value of es- Polytron 
thetic judgments as clues to environ- 
mental disturbance, which they cer- homogen 

quit tainly are. Even in the field of human izer IS  
... V.... pathology, Osler was noted for his diag- unlike )Jgging 'V 

' nostic skill in the use of external ap- mixer you've ever used. It 
pearance-backed, of course by a pro- < works on a unique.rln.ciple- 

your digious amount of clinical experience, kinetic plus ultrasonic energy.'' 
""ariin'iats '' "' ' comparable to the field and laboratory And it often succeeds where 

training of the ecologist, other 'ins.ruments fail.. 
Obviously there exists a good deal of 

Now for 10 a month, you can hold misunderstanding as to the nature of Homogenization by squn.d 
down cross-contamination. Minimize ecology. Many factors contribute to this waves means t.h.at.tissues are 
sudden temperature changes. And ' Although ecology became inevitable broken down quickly to sub 
control environmental variables to in- with Darwin's evidence of the selec- ' cellular leveiw.ithout destruc- 
crease certainty in your experimental tive role of environment in organic evo- 'tic.n of enzyme.ac.vity. You'd 
results. 

It's our new permanent cage filter, lution, the discipline itself is compara- be hard-p res.se., to do tha.t 
enviro-gardTM filter bonnet. Made from tively young. Its problems are immense- with other kinds of mixers. 
spun-bonded polyester, each filter bonnet ly complex, many of them beyond neat '' In the.applications field,' 
is uniformly porous all over. It's been experimental control. It must draw the Pot ytron has proved 's'o.'ef 
designed for optimum filtering surface heavily upon other fields of knowledge, . fective in inducing phy ba! 
Air freely circulates, yet heavier including those that deal with human and chemic.a.change that it 
molecules and particles are filtered behavior. It has also suffered from what has already revolutionized 
enviro-gard filter bonnets are sturdy is best called "a bandwagon effect," due 
They will withstand daily use and to sudden awareness by the public of many procedures. "Whether it 
repeated autoclavings for more than tvvo be for dispersing,' homogen- 
years. (The longest-life permanent filter critical environmental problems. 
we know about.) We offer filter bonnets These problems, notably depletion izing.emulsifying or.disrupt-' 
for all standard size animal cages and disruption, have been identified and ' ing, a Polytron is available in. 
enviro-gard is designed for one-handed described in print by ecologists for sev- f'',.. the.jze 'to meet your 'specific 
labor-saving removal cml decades. But circumstances, not requir4''rnents. 

From Lab Products, Inc., a new without a me'asure of vested interest and C.ontact us if 
you.aye any 

company of experienced people in small academic snobbery, have muted their questi.on.s...'Both literature.and 
lab animal care. For a copy of our influence on educational programs. This a demonstration are available 
catalog, write or call Lab Products, Inc., is changing, thanks to public opinion, 
635 Midland Avenue, Garfield, N. J. 07026 but also thanks to instances of enlight- on"' request.. 
Phone 201 478-2535 Brinkin no Instruments, inc. 

Covered by one or more of the ened administrative leadership, such as cantagu Road, that of Samuel Dana at the University 
following Filtek U.S. Patent Numbers: W stbury, L. K N.Y. 115 0 

3528,390; 3,528,227; DES. 218044; of Michigan some 20 years ago. Brinkrnann Instruments 
DES. 218,045. 1 have in the past encountered two ( nadab Ltd. 

very different but both honestly meant 50 Gal xY Boulevard, 
Flex.ale (Toronto} Ontario. 

lab products criticisms of ecology. The first, that it 
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is merely a formal attempt to empha- < "'''" '   <."<4$ "' K 

size the obvious; the second, that it is '2? >'I ' . "'' ?'%'c;;. . >''7KV'>. <jV < 

legitimate enterprise but must be de- r'  '. 'V..<V'. <V''V" 'V V V 'V V 'V 'V. ' ' <V K ' " <V 
V "'V <V' .< <V <V ' . <V <V 

ferred until we know a lot more than ?..? .w. "w?""? "' 

we do. I cannot help being reminded 
of Pepys' account of Charles II scoffing 
at the men of Gresham College wasting 
their time trying to weigh air. This 
chimerical business, we should note, led 
to the discovery of oxygen, the found- 
ing of modern chemistry, and plant and 
animal physiology a century later. <V<V 

It may clear matters somewhat to 
modify the usual definition of ecology 
as the science of interrelation between 
life and environment. Actually it is a 
way of approaching this vast field of 
experience by drawing upon the best ' . 

information available from whatever 
source it may come, with precise ex- 
perimental control where possible, of ' <V ' 

course, as in the superb watershed stud- 
ies of Herbert Bormann and his associ- 
ates. But one cannot, for example, inter- "' <V 

pret the ecology of a deciduous forest,  <V <V 

an urban complex, or the East Af- "'V' 

rican plains, while ignoring their his- 
tory, despite the imperfections of the 
record. Geology, too, has had to face . ' . ,. '.. 

K K 
this problem and survive skepticism, <V <V 

which is confined today to the Funda- 
mentalists. <V 'K' ""K <V 

The fact that a great deal of ecolog- " ' K V K 

ically indispensable work is being done 4'" 
by those who do not call themselves 
ecologists does not validate an indict- 
ment of the profession as incompetent ' ' - <V ' ""'<V V V' '<V <V <V 

to deal with anything more significant ' ' "' K,"V"' '. <V' 'K<V'K'V?"'<V<V<V<V" 

than goldfish bowls. ''""'&""""'""''"""''""'' ' " ' 

It is the special responsibility of the 
ecologist to discover, assemble, and in- After 53 years, we've changed our name officially from Scientific Glass Apparatus 
terpret whatever is pertinent and sound. Co., Inc., to SGA SCIENTIFIC Inc. No change has been made in our company- 
Often, as by Frederic Clements, Sir Ar- wide operations or in corporate policy. Management and personnel remain the 
thur Tansley, Patrick Geddes, and 
Charles C. Adams, this charge has been same. 
powerfully and effectively met. Our name should have been changed many years ago, as the word "glass" 

PAUL B. SEARS is misleading. It was okay back in 1918 when our company was founded because 
Las Milpas, fabricating custom-made glassware was our chief specialty. But today, it is only 
Taos, New Mexico 87571 part of our total sales picture. For many years now, we have been supplying the 

finest available laboratory instruments, apparatus, chemicals, standard glassware 
and general lab supplies, requiring a comprehensive catalog to illustrate and 

Linear Algebra Problem describe the more than 30,000 stock items we sell. 
Whether you're in the market for an electronic instrument costing thousands 

With respect to Bosch's article "Red- of dollars . . . or a cork at a fraction of a cent, we can meet your requirement. 
woods: A population model" (23 Apr., We will continue to serve you to the best of our ability, and we will be eon- 
p. 345), 1 wish to inform Bosch, the stantly on the lookout for new developments and designs to aid you in your 
editors of Science, and its referees that work. A booklet entitled "This is SGA" will be sent on request. 
they have all just failed elementary 
linear algebra (see Technical Coin- L A 5 0 R AT 0 R V. 
ments, p.4135). * APPARATUS 

MITCHELL TAIBLESON * INSTRUMENTS 
Department of Mathematics, * CHEMICALS 
Washington University, - GLASSWARE 

Besten * Danbury Elk Greve V;ilage rulierten Phiiadeiphia * Silver Spring Syracuse 
St. Louis, M'issouri 63130 Branches: Mass. cean. * iii. * Calif. * Penna. Md. * N. Y. 
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Resolution - 1 cm guaranteed. <V <V" 'K .<V-<V<V 

NMR Spe'6tromelers/Mass Spectrometers/ESE Spectrometers/Laser Ramon Spectrophotometers/Laborstoy Computers/Scanning Electron Microscopes Electron Microscopes/X-ray Diffractometers/Amino Acid Analyzers. 

Circle No. 11 on Readers' Service Card 

364 SCiENCE, VOL. i74 



22 October 1971, Volume 174, Number 4007 SC I E  

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
presentation and dsscussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting point 
of view, rather than by publishing only material Mass Transfer and Urban Problems 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews 
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CINEMATOGRAPHIC TECHNIQUES - -+- '." - 

lN BIOLOGY AND MEDICINE DPN 
BURTON, Dept. of Anatomy, 

Univ. of Texas Medical School at San Antonio, Texas /3-Diphosphopyridine Nucleotide 
A detailed and comprehensive manual of techniques Nicotinamide Adenine Dinucleotide (NAD) 
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inexpensive procedures that do not require a fully- I i B U L K 
equipped professional studio. The book covers virtual- 
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matography in these fields: the properties, storing, their needs with Sigma. As the oldest manufaCturer of 
processing, and handling of film; detailed descriptions the finest DPN and DPNH in the World, we are in an 
of commercially available cameras and projectors; excellent position to cooperate. Multi-Kilo quantities can 
and techniques of filming-including lighting, ex- be shipped immediately from our ample stocks. 
posure determination, synchronization of the camera 
with external devices, time lapse and high speed PRICES-Can be negotiated for both auto analyzer 
cinematog aphy, extreme close-up cinematography, 
oscilloscopy and continuous recording, titles, and and research grades in bulk. 
simple animation. PURITY-We offer several grades to suit your satis- 1971, 408 pp., $19.50 

faction. LASER APPLICATIONS 
Volume 1 GRAD'E V 
edited by MONTE ROSS, Manager, Laser Technol- This is a careful small-batch repurificotion of our well known 
ogy, McDonnell Douglas Astronautics Co., St. Louis, Grode Ill. Minor impurities are reduced to eliminate the reported 
Mo. "enzyme lag." 
This new series is designed to fill the existing gap be- Ref. 1. Dalziel, K. J. Biol. chem,, 283, 1538 (1963) 
tween laser research and development and their prac- 2. Winer, A.D., J. Biol. chem., 239, PC 3598 (1964) 
tical application. It discusses specific application areas 
of laser technology in sufficient depth to provide un- GRADE Ill 
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the devices used for each application, accepted DPN in the World, for both Research and Clinical stud- 
CONTENTS: B. J. THOMPSON: Applications of Holog- ies. Recommended where near.maximum precision is essential. 
raphy. J. C. OWENS: Laser Applications in Metrology 
and Geodesy. F. ARONOWITZ: The Laser Gyro. L. A. 
WEAVER: Machining and Welding Applications. M. GRADE AA 
ROSS: Laser Communications. Author Index-Subject Index. A special grade prepared for applications that do not require 
1971, 320 pp., $16.00 

highest purity. Although not equal to our Grade Ill, this grade 
is guaranteed to be at least as pure as any lower priced DPN ELEMENTARY PARTICLES: presently available for Automatic Analyzer usage. Yet the price in SCIENCE, TECHNOLOGY AND SOCIETY . bulk quantities of 100 grams and over is considerably lower than is possible for our Grade Ill. edited by LUKE C. L. YUAN, Brookhaven National 

Laboratory, Upton, L. I. N. Y. If you have a substantial need for DPN (NAD) 
This book prdvides a comprehensive review of some please phone me "Person-to-Person" (Collect, of 
important and interesting developments in recent years 
in science and technology which were brought forth course) at any time of the day or night, and from 
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Physiologist, Ph.D. desires interesting and re- 

Frozen Sections Studies of FossllLferous Amber Arthro- sponsible position in health sciences or biology. 
pods of Chiapas, Mexico. Part 2. Contri- xperience in teaching/research/administration/ 
butions by Alexander Petrunkevitch and program and facility planning. Box 376, SCIENCE. from 4O. to 1. others. Univei sity of California Press, Beskeley, 1971. vi, 106 pp -4-- plates. Administrative Position sought in medical or 

ological research or educational institution. 
The Harris LoTemp modei WRO Paper, $4.50. 'University of California Molecular biologist, efficient organizer, skilled 
is two microtome-cryostats in Publications in Entomology, vol. 63. communicator, extensive experience in research and teaching, seeks full utilization of abilities. 
one. A single unit that can do Symposia Mathematica. Vol. 6. A sym- Box 372, SCIENCE. X 
both routine diagnostic pro- posium, Rome, February 1970. Instituto - - --- --- - 

cedures and such sophisticated Nazionale di Alta Mateinatica. Academic Cell Biologist, Ph.D. (Berkeley 1968), 29, broad iversity teaching experience (freshman biology 
research procedures as thin Press, New York, 1971. vi, 404 pp., 'illus. through specialized graduate courses), interesting 
section light microscopy, auto- $17.50. published research. Desires a new teaching po- sition. Box 373, SCIENCE. X 
radiography, fluorescence mi- Synsposia on Theoretical Physics and ______ ____________ 
croscopy and other histological Mathematics. Vol. 10. Lectures from a Chemical Oceanography-anaiytical/inorganic 
procedures, at a cost compar- symposium, Madras, 1969. Alladi Rama- chemistry. Experience in spectrochemical, radio- 
able to presently available krishrsan, Ed, Plenum, New York, 1970. chemical, and electrochemical techniques. Ph.D. 1968 in analytical chemistry. Postdoctorals and 
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