


How Beckman Ultracentrifuges 
can save you time. 

There are many reasons to own fw2dt associated with acceler- offers by far the industry's widest 
a Beckman Preparative Ultra- ation and deceleration. The choice: 18 fixed angle, 9 swing- 
centrifuge. One of the most integrator makes such concern ing bucket, 3 vertical tube, 
important is that it can help you unnecessary: you can save time and 6 zonal and continuous 
get your work done faster. by running the rotor to the flow rotors. 

highest possible speed. It further 
Superior Acceleration! allows you to reproduce band Thick-wall Tubes. Assembling and 
Deceleration. Beckman ultra- positions precisely under dif- filling tubes with tube caps 
centrifuges have a powerful, ferent run programs. And it saves takes time. Beckman noncol- 
efficient electric DC drive that calculation time in determining lapsing thick-wall polycarbonate 
gets rotors to speed and down sedimentation coefficients. and polyallomer tubes can be 
again in a hurry. For pelleting run partially filled without 
runs, set the acceleration tube caps. You can easily 
rate control to maximum. save a half hour or more in 
You may save as much as 20 loading tubes if no caps are 
minutes per run compared to 
drive systems which cannot Beckman also offers 
accelerate and decelerate thin-wall tubes in three 
rapidly. different tube materials, 

For density gradient including cellulose nitrate, 
experiments where mixing plus a wide variety of poly- 
might occur, use a lower carbonate bottles. 
acceleration rate setting. For full information on 
For experiments requiring  Beckman Ultracentrifuges, 
even slower starts and stops  Rotors, Tubes, and Acces- 
the L-5 Slow Acceleration  sories, ask for Data File 
Accessory is available. L5-400i174. For a copy of 

the booklet "Techniques of 
2t Integrator. This accessory 75,000 rpm Operation Beckman Preparative, Zonal, and Contin- 
continuously accumulates the offers the Model L5 75 ultra uous Flow UltracentrifugatioW' 
total centrifugal effect (fw 2dt) centrifuge for the fastest possible which contains a wealth of 
experienced by the sample separations. The increase in helpful information, ask for 
during a run. You will find this rotor speed from 65,000 to DS-468. Write Beckman 
particularly valuable when a 75,000 rpm generates a third Instruments, Inc., Spinco 
substantial part of the run occurs more centrifugal force. With the Division, 1117 California Ave., 
while the rotor speed (w) is Type 75 Ti fixed-angle rotor, Palo Alto, CA 94304. 
changing-that is, for runs in forces in excess of 500,000 g are 
which appreciable sedimen- available. 
tation takes place during ttt5Iefltrlfeg2tion 

acceleration and deceleration Full Line of Rotors. The right rotor 
of the rotor. In fact, it is com- gives you the most desirable 
mon practice to program a run combination of force, volume, 
so that the rotor runs at constant number of tubes, and separation 
speed most of the time, in order efficiency- as well as the pre- 
to minimize the uncertainty in ferred rotor material. Beckman 
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PLANT GEOGRAPHY 
With Special Reference to North America 
By REXPORD DAUBENMIRE 
A Volume in the PHYSIOLOGICAL ECOLOGY Series 

This book gives perhaps the most complete account land uses, and paleoecological interpretations of the de- 
to date of the natural vegetation of North America and velopment of modern vegetation distributions. The book 
how it developed through time. Ideal as a text for courses is illustrated by one of the best collections of pictures of 
in plant geography, it interprets as well as describes, North American vegetation types ever published. 
using an ecosystem perspective to view climate, soil, and 1978, 352 ., $21501215.25 ISBN: 0-12-204150-X 

fire relationships It also considers economic values and 

GENETIC MECHANISMS OF CELLS, Volume 1 
Edited by LESTER GOLDSTEIN and DAVID M. PRESCOTT 

CONTENTS. E. 0. Garber and M. S. F posito, Defining Reconstructed Cells in Somatic Cell Genetics. E. 0. 
the Gene by Mutation, Recombination, and Function. Garber, Cytogenetics. P. Sager, Cytoplasmic Inheritance. 
M. S. Esposito and P. . Esposito, Gene Conversion, L. B. Preer and J. P. Preer, Jr., Inheritance of Infectious 
Paramutation, and Controlling Elements: A Treasure of Elements. J. Beisson, Non-Nucleic Acid Inheritance and 
Exceptions. P. B. Moens, The Onset of Melosis. S. W. Epigenetic Phenomena. 
Brown and H. S. Chandra, Chromosome Imprinting and 1977, 448 pp., $39.50/E28.05 ISBN: 0-12-289501-0 
the Differential Regulation of Homologous Chromosomes. Subscription price: $33.50 

N. P. Pingertz and 7. Ege, Use of Mutant, Hybrid, and 

THE PORPHYRINS, Volume II 
STRUCTURE AND SYNTHESIS, Part B 
Edited by DAVID DOLPHIN 

CONTENTS; H. Scheer, Synthesis and Stereochemistry Involving Photoexcited Porphyrins and Metalloporphyrins. 
of Hydroporphyrins. H. Scheer and H. H. Inho [ten, Hydro- A. Gossauer and J. Engel, Linear Polypyrrolic Coin- 
porphyrins: Reactivity, Spectroscopy, and Hydroporphy- pounds. J. Subramanian and J.-H. Puhrhop, Metal Coin- 
rin Analogues. 0. Mauzerall, The Porphyrinogens. P. 5. plexes of Open-Chain Tetrapyrrole Pigments. H. Brook- 
Clezy, Oxophlorins (Oxyporphyrins). J.-H. Fuhrhop, Irre- mann Jr., Stereochemistry and Absolute Configuration of 
versible Reactions on the Porphyrin Periphery (Excluding Chiorophylls and Linear Tetrapyrroles. P. Grigg, Pyrrolic 
Oxidations, Reductions, and Photochemical Reactions). Macrocycles Other than Porphyrins. 
P. P. Hopt and 0. G. Whitten, Chemical Transformations 1978,432 pp., $46501233.00 ISBN: 0-12-220102-7 

THE POR PHYRI N 5, Volume  Subscription price: $39.50 

PHYSICAL CHEMISTRY, Part C 
Edited by DAVID DOLPHIN 

CONTENTS: C. 2. Castro, Routes of Electron Transfer. and Estimation of the Chlorophylls and Bacteriochloro- 
0. Mauzerall, Electron Transfer Photoreactions of Por- phylls. J. J. Katz et al., Chlorophyll Aggregation. Coordi- 
phyrins. P. H. Felton, Redox properties of metalloporphy- nation Interactions in Chlorophyll Manomers, Dimers and 
rins. 0. 0. Oavis, Electrochemistry of Porphyrins. 0. H. Oligomers. F. P. Longo et al., Kinetic and Mechanistic 
Gibson, The Oxygenation of Hemoglobin, B. R. James, Studies of Metalloporphyrin Formation. A. 0. Adler et at., 
Interaction of Dioxygen with Metalloporphyrins. W. I. Solid State Phenomena in Porphyrins and Related Ma- 
White, Aggregation of Porphyrins and Metalloporphyrins. terials. (The above contents are tentative.) 
W. A. vec, The Isolation, Preparation, Characterization, 1978, 492 pp., $49501234.00 ISBN: 0-12-220105-1 

LACTATION, A Comprehensive Treatise 
Volume IV: The Mammary Gland/Human Lactation/Milk Synthesis 
Edited by BRUCE L. LARSON 

This is the fourth volume in a publication which prob- dairy science, animal science, food science, nutrition, 
ably constitutes the most comprehensive compendium of physiology, anatomy, and related fields. Individual chap- 
intormation on lactation available in one source. Volume ters on the mammary gland, human lactation, and milk 
IV, which puts strong emphasis on human lactation, will synthesis have been written by international authorities 
have special relevance to workers in medicine, pediatrics, from the medical and biological sciences in their areas 
obstetrics, gynecology, biology, biochemistry, and in- of expertise. 
munology. Like the earlier volumes, it will also make an 1978, about 500 pp., in preparation 

invaluable reference source for anyone connected with ISBN: 0-12-436704-6 

HUMAN VARIATION 
The Biopsychology of Age, Race, and Sex 
Edited by R. TRAVIS OSBORNE, CLYDE E. NOBLE and NATHANIEL WEYL 

CONTENTS: N. Weyi, Prologue. 0. J. Ingle, Fallacies in Preference and Self-Esteem in Young Negroid and Cau- 
Arguments on Human Differences. 0. C. Rite, Genes and casoid Children. P. Lynn, Ethnic and Racial Differences 
Melting Pots. A. P. Jensen, Genetic and Behavioral Ef- in Intelligence: International Comparisons. C. F. Noble, 
fects on Nonrandom Mating. J. L. Horn, The Nature and Age, Race, and Sex in the Learning and Performance of 
Development of Intellectual Abilities. R. T. Osborne, Race Psychomotor Skills. C. 0. Oarlington, Epilogue: The Evo- 
and Sex Differences in Heritability of Mental Test Per- lution and Variation of Human Intelligence. 
formance: A Study of Negroid and Caucasoid Twins. 1977, about 325 pp., in prep ration 
P. 0. Lehrke, Sex Linkage: A Biological Basis for Greater ISBN: 0-12-529050-0 
Male Variability in Intelligence. A. M. Shuey, Own-Race 

*Subscription prices for individual volumes valid Send payment with order and save postage plus 
only on orders for complete set received before 50 handling charge. Orders under $15.00 must be 
publication of the last volume. Subscription prices accompanied by payment. 
are not valid in the United Kingdom, Australia, or Prices are sub ject to change without notic 
New Zealand. 

ACADEMIC PRESS, INC. 
A Subsidiary of Harcourt Brace Jovanovich, Publishers 

111 FIFTH AVENUE, NEW YORK, NY. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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LooktoNkon  BlickenSieaufNikon 
Man's eyes transmit more informa  ''   i  a Die Augen des Menschen iibertragen auf 

44) 4   t  >4  tion to his mind than any other '4.4 U  semen Verstand mehr Informationen als 
sense. For sixty years Nikon has  r t: a irgendein anderes Sinnesorgan. Seit 
extended man's vision and W 'K  1 1   sechzigJahrenhatNikonSichtund 
knowledge with the world's finest U    Wissen des Mensehen durch die beste 
optics. Nikon manufactures its >4  >4 Optik der Welt erweitert. Nikon steilt 
own optical glass. And monitors   4 JJJ optisches Glass in eigener Regie her. 
the creative process from mixing a - c   a Und iiberwacht diesen kreativen Prozess 

earth elements, through fiery   I21 >4 1 Ii vom Mischen seltener Erdelemente rare >4 1  4  iiber Schmelzen, langsamer Abkuehlung, 
melti ng, slow cooling, careful K U K  I4L >4  4k + A feinstern Polieren bis zur sorgfiiltigsten 4  4 75r    WI polishing, painstaking inspection   WI  . Endkontrolle. Nikon... der Name fur 
For total dedication to optical   optische Qualitit. 
quality, look to Nikon.  L >4  WI 

Nikon Nikon Inc., Instrument Division, Ehrenreich Photo-Optical lndustries,.lnc., Garden City, New York 11530 U.S.A. 
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A new advance 
in scientific computing 

ARRAY PROCESSOR GENERAL PURPOSE milan dollar ODO 7600 immediately avail- to implement his scientific analysis 
COMPUTER programs. Hundreds of FPS Array Processors 

are in use today. 

Time and again the Array Processor has 
allowed significant research to be accom- 
plished where before budgets did not allow 
access to the computational power re- 
quired. This accessability has also produced 
a catalytic effect allowing new research 
deas to come forward for implementation. 

Architecturally, Floating Point Systems' Array 
Processors consist of fast registers, program 
memory data memory a pipelined floating- 
point adder, and pipelined floating-point 
multiplier-all interconnected by seven 
parallel synchronous data buses. These 

.4." features are combined with a fast (167 
nanosecond) instruction cycle. While the 
conventional computer instruction word 
can only specify a single operation, such 

.4.e-e as a multiply, add, memory fetch, decre- 
ment, or test, the FPS Array Processor can 
do all of these operations in a single 167 
nanosecond cycle. The result is the ability 
to do The reiterative computations required 

PERIPHERALS on large vectors or arrays of data in a very 
short time. 

A breakThrough in computer architecture computer. This means thata minicomputer There is another "unexpected" benefit from 
The Array Processor is bnnging unparalleled based system can have its computational this kind of computer architecture. Most 
computational pawerto continually gro'4s.Ing throughput increased to a degree only algorithms used to implement scientific 
numbers of applications in research eng, available on the largest and most expen models and their associated data sets are 
neering and signal processing sive mainframe computers It also means naturally structured in vector (array) form. 

The Array Processor is a computer in its own that a large mainframe can have its While the conventional computers of today 
right, specifically designed for extremely throughput increased up to 20 fold. The require restructuring of the models, the 
efficient processing of large vectors or rationale is simply This: if massive computa- design of the architecture and instruction 
arrays of data. Although fully capable of tions are required to effect a simulation or set of FPS Array Processors is virtually con- 
working in an independent system, the Array algonthmic model, why not design a pro- gruent to the mathematical models. Re- 
Processor is typically implemented as  grammable processor to handle these searchers using Array Processors find that 
powerful complement to a host computer tasks efficiently. FPS has pioneered this they can readi' write new program routines 
(which acts pmalyas a controller), greatiy approach by designing extremely efficient, either in FORTRAN IV through their host 
increasing the computational power of the cost effective Array Processors, interfacing computer or in the Array Processor's own 
entire system. them to all popular computers and pro- assembly language. 

of data viding a package consisting of software Powerful models can be readily imple- The Array Processor takes blocks development programs, diagnostic pro- mented through the extensive FPS Scientific 
and instructions from the complementary grams, and an extensive math library All Math Library (SMI) of more than 250 routines 
CPU or other device and performs the documentation and support are provided callable Through The host FORTRAN. New 
computations called for at speeds of 100 to bng the systems promptly on line. The programs can be added to the SML using 
to 200 times greater than a stand-alone significance of this approach becomes TheassemblylanguageoftheArrayProcessor 

evident when one realizes That for less than 
$50K he can have the power of a multi- For example, Peter BuhI of the Lamont 

Doherty Geological Observatory of Colum- 
bia University applied these techniques to 
the analysis of marine seismic reflection 
data. 

588 SCIENCE, VOL. 199 



...the Array Processor 

of That system developed by Sam Sparck, While the computational limitation of this VELOCITY KM/SEC Senior Development Engineer at the Time/ generation of Array Processors does exist, 
1.5 20 25 30 35 40 Data Division of GenRad, Inc. is a real- its potential conThbution to technology has 

__ time multi channel digital filter subsystem. yet to be discovered in many areas of 
__ Input data arrives in buffers of variable scientific analysis. Every day numerically 

length at rates from 50 to 650 buffers/sec. intensive array processing techniques are 
_ Mamum Throughput requirement is 131,000 applied to new areas of research and 

words/sec The Array Processor program engineeng. 
performs data demultiplexing into separate Today Array Processors can be found in 
channel buffers, digital filteng/decimation, the calculation, reconstruction, and en- 

__ bounds checking, and remultiplexing of the hancement of images (X-ray, satellite, and 
_ decimated data into output buffers. Deci- seismic)... The conversion of speech signals 

mation ratios of 3:1 to 6000,000:1 qre into compressed digital data and the 
attained. Certain selected Parameters are subsequent resynthesis.. the composition of 
tested in real-time for bounds exceedance, 
and when exceedance conditions are images in radio astronomy.. The statistical _________ alarm is analysis of the data affecting economic detected, an audible and visual models.. .the simulation of mechanical __ generated to alert system operators. systems, airframes, and environments.., 

In the area of pure science, a Floating Point and more. 
The above data is a plot of the earth's Systems' Array Processor is used by research- The Array Processor has literally created a 
response due to an air gun source at 24 ers at The University of California, San Diego new era in signal processing and scientific 
locations along the earth's surface. The to integrate several hundred coupled computation. An FPS Array Processor inter- 
vertical scale is propagation time in sec- differential equations in the study of the faced to a minicomputer provides the 
onds. Sound velocity in the earth is deter- molecular dynamics of chemical reactions. computational power of a megadollar 
mined by filling one-sided hyperbolas to A dynamic display system then processes mainframe at a fraction of the cost... cam- 
the data, This fitting is done in the Array The vectorpositions of The atomsand shows bined with a major mainframe, itbngs The 
Processor by multiple cross-correlations of them in 3D moving images. Chemistry is a 
short time windows of the 24 traces. The field with obvious needs for large increases user the computational ability previously available only at tremendous cost. strength of The correlation as a function of in computer power Its fundamental axioms 
propagation time and assumed velocity is are well known, but the computations To learn more about Array Processors... use 
plotted in The centergraph asa downward involved in applying These axioms are so the coupon below orcontact Floating Point 
deflection. A line through the deflection extended that as yet only relatively simple Systems directly, 
troughs defines velocity vs. depth. The systems have been studiedfromllrstpnciples .4. 

center graph requires 100 million multiply- 
adds. 
Sound velocity data as a function of depth NA 'a- 9e 
of The earth provides valuable information Q L LIL 
about the nature of the strata. A single   ('4 A - A 
velocity analysis via a multiple cross- 
correlation (or semblance) technique  'a' A 
required six hours with conventional com- 
putational equipment. Utilizing an FPS Array Hard copy output of single time step in The 
Processor reduced this time to three mm- dissolution and solvation of a salt crystallite 
utes, (a 1 20X throughput improvement) in water is shown here. You can see This stop- 
Thereby allowing these velocity analyses to action in sThking depth if you fuse the two 
be done at closer spacings along the line pictures together into a single stereoscopic 
of profile, adding an extra dimension to image with a slight crossing of your eyes, 
earth cross sections. The experimenters actually have moving 3D The age of Array Processing is here.. and 
Floating Point Systems' Array Processor also pictures literally at Theirfingertips. The calcu- Floating Point Systems is the Array Processor 
forms part of a system used to process lations are aimed ata deeper understand- company. 
nuclear reactor operating data generated ing of molecular processes in terms of the 
by reactor safely experiments. The portion motions of the atoms involved. 

1e1 F LcTIN PINT Hease send odditionoi information. Title _______________ 

4'44K SYSTEMS, INC. i Company Phone__________ 

CALL TOLL FREE 800-547-9677 or 800-547-1445 City State Zip z(9 PC Box 23489. Portland, OR 97223 My Computer System is My application is 
(503) 641 3151, TLX: 360470 FLOATPOINT PTL _________________________ _____________________________ 
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People who've been pushing 
a one-year warranty won't be happy 

about this ad. 
The fine print on many freezer That's the way we've been doing 

warranties is enough to send cold It'S the number-one business for 40 years now, and we 
chills up and down your spine warranty in the entire expect to keep on doing it the same 

Some people for example make freezer industry and * way for at least 40 more. 
a big deal out of supposedly long term it's precisely what For further /d 11 
warranties in the headlines. But when you'd expect from information on our vuit?P 
you get down into the legalese, you the number-one company in the five-year warranty 
find out they're really only guarantee entire freezer industry Because if and a copy of our 1LC4CS 

we didn't build our freezers to last new full-color Qlf EXiinIlC ing the insulation or something longer, we couldn't guarantee them catalog just call or 
equally absurd 

Well those pe to last longer, write us at 1100 Memorial Drive, 
turn green when they see 44 And in addition to built in West Columbia, S.C. 29169. 
what we re putting down in dependability, we also build a little Area Code 803/796-1700. 
black and white pride into every one of TWX: 810-666-2103. Cable: Revco 

Because Revco is now  our ULTra Low? 
offering a five year warranty. - temperature freezers. 
A full five years on Revco Because we still believe 
parts, plus a five year war- in doing things the 
ranty on labor as well, from right way and not just 
one of our 200 coast-to-coast the easy way The worlds leader in ULTraLow? 
service centers temperature equipment. 
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Unique Protein- 
Labelling 

Reagents . Ki..... . 

available only from 
Amersham 
PHENYL II 35S] IS 0TH I OCYANATE Heilma-the largest assortment of highest 
Now with increased specific activity precision glass and quartz cells. 
200-1 OGOmO I mmol Standard- Flow-through . constant-temperature 
codeSJ 189 Anaerobic - Special Designs Also available-ULTRAVIOLET LIGHT SOURCES 
For the sequencing of proteins by the Edman Deuterium Lamps- Mercury Vapor Lamps 
degradation technique Hollow Cathode Lamps Power Supplies 

[ 32P]DFP Write for iiterature 
200-400,ttCi/mg 4LL MN,Box 544 

code PB. 1 I Borough Haii Station L L , Jamaica, New York 11424 
Labels proteins for example esterases, by _______________________________ Phone (212) 544-9534 
phosphorylating serine moieties 

N-SUCCINIMIDYL [2,3-3H] Circle No 14 on Readers' Service Cord 

PROP 10 NATE 
30-600i/ mmol 
code TRK. 556 

Acylates proteins under very mild conditions 

1-FLUORO-2, 4-DINITRO [U- 14C] 
BENZENE 
5-20mCi/ mmol 
code CFA. 282 
For the Sanger technique of end-group 
analysis of proteins 

N-FORMYL-L-[ 35S] MEIHIONINE 
SULPHONE Sal stands 

>5OCi/mmol the upto code SJ. 231 m ini S. 
For labelling amino groups of proteins on out- If you need a small computer fully capable of 
side of cell walls via the methyl phosphate standing up against the mini's at one-third or less the cost, 
derivative see the Sol Terminal Computer. 

Only Sol is complete. All the necessary interfaces are 
included in one package. Sol gives you the software pack- 
ages and disk operating system. Languages include Extended 
BASIC, FORTRAN FOCAL, PILOT* and Assembler. 

Sol carries up to 64K bytes of memory and works with 
up to 3 megabyte on-line disk memory. It's 5-100 bus 

Amersham compatible for peripheral gear flexibility. 
AMERSHAM CORPORATION 
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE Sol is conservatively engineered, of proven reliability 

(more than 5,000 in the field), and fully supported by 
2636S. ciearbrook Dr., Ariin qton Heihts, IL 60005 documentation and service personnel. 
312/593-6300 or 800/323-97501 oil-free 

In Canada Prices begin at $1350. For full information, see 
505 iroquois Shore Rd., Oakviiie, ONT L6H 2R3 your dealer or address Processor Technology Corporation, 
416/842-2720 or 800/261-5061 Toil tree) Box Q , 7100 Johnson Industrial Drive, Pleasanton, 

CA 94566. Or phone (415) 829-2600. 5avaiiabie soon 

Circle Na. 202 an Readers' Service Card Pncessor .4, 

592 Circle Na. 74 on Readers' Service Card 



If you ever have an equipment breakdown... 

You should seldom have to make use of free number, 800-327-9783. We'll dis- 
this Heinicke Minute Man service, since patch a Minute Man no matter where 
we build laboratory instruments to work, you are in the continental United States. 
and to last. But it's good to know that we He'll either fix the trouble on the spot, or 
stand back of them... all the way. diagnose it and arrange for factory ser- 

No more letter writing-and waiting. vice. You'll pay only the normal cost for 
Just pick up a phone and dial the toll-. servicing. 

service policy extends to all Heinicke and NAPCO laboratory equipment have been the standard 
b of quality in the field for a genera- Heinicke and NAPCO equipment. RememLPer tion. Now, with Minute Man service, 

they represent the complete package this toll-free number - of performance and satisfaction. 

HEiNICKE INSTRUMENTS COMPANY 3000 Tati Street Hollywood Florida 33021 
NATIONAL APPLIANCE COMPANY 800 327 9783 (Florida) 305 987 6101 
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How we fit into 

Receptor Site Studies 
Steroid Receptor Studies Dopamine Receptor Studies 
Dihydrotestosterone, [1 ,2,4,5,6,7,16,17-3H(N)]- Dihydroxyphenylethylamine, 3,4-[ethy/-1-3H(N)]- 
Dihyd rotestosterone, [1 ,2,4,5,6,7-3H(N)]- Di hyd roxyphenylethylam I ne, 3,4-[ethy/-2-3H(N)]- 
Dexamethasone, [6,7-3H(N)]- Haloperidol, [3H(G)]- 
Estrad jol [2,4,6,7,16,1 7-3H]- Spi roperidol, [1 -phenyl-4-3H]- 
Estrad lot, [2,4,6,7-3H]- 
Prednisolone, [6,7-3H(N)]- Amino Acid Receptor Studies 
Progesterone, [1 ,2,6,7-3H(N)]- Am inobutyric acid, y-[2,3-3H(N)]- 
Testosterone, [1,2,6,7,16,1 7-3H(N)]- Glycine, [2-3H]- 
Triamoinolone aceton ide, [6,7-3H(N)]- Opiate Receptor Studies 
R5020-3H (manufactured by New England Enkephal in (5-L-meth ion i ne), [tyrosy/-3,5-3H(N)]- 

Nuclear under licensed agreement 0 Enkephal in (5-L-Ieucine), [tyrosy/-3,5-3H(N)]- 
ROUSSEL UCLAF) Enkephalinamide (2-D-alanine-5-L-methionine), 

[tyrosy/-ring-2,6-3H]- a-Adrenergic Receptor Studies Dihyd romorph i ne, [7,8-3H(N)]- Dihydroergocryptine,9,1 O-[9,1 O-3H(N)]- Diazepam, [methy/-3H]- 

f3-Adrenergic Receptor Studies This is not the end of our list of labeled 
Dihydroalprenolol hydrochloride, ligands. Call usforthe current status of new 

Ievo-[propyl-2,3-3H]- compounds in development. 
Propranolol hydrochloride, DL]13H(G)]- New England Nuclear 
Propranolol hydrochloride, /evo-[4-3H(N)]- 549 Albany Street, Boston, Mass. 02118 

Cholinergic Receptor Studies Customer Service 617-482-9595 
Choline chloride, [methyl-3H]- NEN Chemicals GmbH: D-6072 Dreleich, W. Germany, 
(QNB) Qu inuc lid inyl benzi late, Daimlerstrasse 23, Postfach 401240, 

DL-[benzi//c-4,4'-3H(N)]- Telephone: (06103)85034, Telex: 4-17993 NEN D NEN Canada Ltd., 2453 46th Avenue, Lachine, Oue. H8T 3c9, 
Tubocurari ne chloride, dextro-[1 3 '-3H(N)]- Telephone: 514-636-4971,Telex 05-821808 

- ,  
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LETTERS burdens on the wrong party. If we con- 
tinue to go that route (the English are 

Health: Whose Responsibility? being given the same advice by some of New Ways 
their medical authorities), we only in- 

John H. Knowles' recent editorial crease the problems of health care and 
"Responsibility for health" (16 Dec. the burdens of those who suffer from the to Nionitor Trace 
1977, p. 1103) is terribly American: it inadequacies of both our health care sys- 
puts the responsibility for an individual's tem and our society. Organic Pollutants 
health squarely on the individual'. The ANSELM L. STRAUSS 

gist of the argument is that "the idea of a Department of Social and Behavioral in Vastewater 
'right' to health should be replaced by Sciences, School of Nursing, University 
that of a moral obligation to preserve of California, San Francisco 94143 
one's own health" through better habits, 
intelligence, and the individual's will. References 

Otherwise, the spiraling costs of health 1. J. H. Knowles, Ed., Doing Better and Feeling N ej'! MOoUo,PCPIcWOO)ooCCor * 
Worse. Health in the United States (Norton, 

care will continue to rise, and so will the New York, 1977). 
level of our collective frustration. Monitor Penta - 

Where, in that argument, is the responsi- Congratulations and a note of thanks chiorophenol for 
bility of society, and the responsibility of are due John H. Knowles for his emi- EPA Discharge 
its government, for our less fortunate nently reasonable and succinct state- Requirements 
citizens? What about society's contribu- ment on the responsibility for health. 
tions to illness itself? With clarity and persuasiveness, he ad- Describes how one manufacturer used 

We are not reminded in the editorial dresses an important issue that is in- liquid chromatography to monitor plant 
that a greater proportion of people get timately linked to providing good health effluent for PCP at trace levels. Simple 
sick when they are poor-according to care for all people. Unless individuals as- 20-minute analysis ensures EPA compliance and turns a problem analysis into a routine 
countless reliable studies-and that pov- sume more responsibility for their own test. 
erty in the United States is not pre- health, the goal of providing good health Circle No. 166 on Reoders Service Cord 

dominantly self-inflicted. Not at all. Nor care probably will not be brought any 
are we reminded that intelligent, volun- closer by simply expanding the present 
tary use of health care services is related health delivery system. For most adult N evv! 
to social class, and that choice of class individuals, the likelihood of a change in 
(and associated income or educational philosophy or motivation is minimal. But Monitor Changes 
level) are hardly matters that are solely the youth of our society can be informed in Quality of 
within an individual American's control. about human biology, about prevention River Water Used 
Knowles does not remind us, either, that of common diseases, about the physi- 
man-made environmental conditions cian's limited effectiveness in dealing - 

have something to do with man-made ill- with "after-the-fact" illness, and about Describes how new trace enrichment 
ness. the responsibility for their own health as technique enables manufacturers to monitor river water at the inlet, during 

Finally, there is the relatively recent they reach adulthood. manufacturing process, and after waste- 
phenomenon in modern life [recognized As Knowles indicates, a "beneficent water treatment. Undesirable organ ics can 
in Knowles' book (1), from which his ed- government" cannot solve the mounting be detected, and corrective measures 
itorial is drawn] that most disease today health problems of our nation by the taken before problems occur. 
is chronic rather than' acute. We suffer knee-jerk reflex initiation of more com- Circle No. 167 on ReoderoC Service Cord 
from cancer, heart disease, diabetes, prehensive and burdensome nationwide 
back disease, arthritis, and chronic res- health care programs. The problem is too 
piratory illness. Those who suffer from large and will require coordinated ap- Published - 

these diseases have not chosen them, proaches from many different directions. Periodically 
and medical science can do little more If the executive, legislative, and judi- 
than make palliative gestures on behalf cial branches of government were truly "Environmental 
of the sufferers. [See, for instance, the responsive and altruistic, there would be Notes" 
excellent article in (1) by Thomas (pp. closer consultation dnd cooperation with 
35-46).] Those who suffer mostly from leaders in the biomedical community. 
chronic illness are, again, the aged and It should be recognized that if there is This informative bulletin keeps you 
the poor-especially the aged poor- a "right" to health then there are the at- updated on new applications of [C for environmental analyses. Enter your 
whose symptoms are more likely to be tendant responsibilities of the individual, request now to get current issue and those 
both exacerbated and increased by their who with the help of society and perhaps to follow 
living conditions. How is the individual a benevolent government can be in- Circle No. 168 on ReodersC Service Cord 

habit and will-to use Knowles' terms- formed about important aspects of pre- free from 
to rectify that situation? ventive medicine. 
share some of the responsibility for the Department of Neurosciences, K: 

Do not society and its government JACK C. SIPE W aters 

national health problem-let alone the University of California at 
inadequate scope and shape of its health San Diego, La Jolla 92037 
care system? Much as I respect 201 Maple Street, Milford, MA 01757 
Knowles' other work and writing, I see I appreciate very much the letters Telephone (617) 478-2000 
his editorial as not merely missing the from both Strauss and Sipe. The editorial The Liquid Chromatography People 
mark but as putting technical and moral was abstracted from my essay in Doing 
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Better and Feeling Worse, and I hope 
Strauss will read the essay. After calling 

move flu id s fying the simple practices for healthy liv- 
for individual responsibility and speci- 

I concluded: "These simple rules 

be understood and observed by the majority of Americans, namely the white, well-educated, and affluent 
middle class. But how do individuals in 
minority groups follow these rules, when 

f their members include disproportionate- ly large numbers of the impoverished and the illiterate, among whom fear, ig- 
norance, desperation, and superstition 
conspire against even the desire to re- 
main healthy? Here we must rely on so- 

 cial policies first, in order to improve 
education, employment, civil rights, and 

* set the flow rates economic levels, along with efforts to de- 
you want at the turn of a dial velop accessible health services." 

* models that hold up to three syringes Surely Strauss knows how I feel about 

* models that will both infuse and withdraw the aged and the poor. We are not at 

* nonpulsatile flow - insensitive to back pressure odds with each other, and my writing over the years has been consistent and is 
* flow rates from 10's of milliliters per minute to entirely consonant with Strauss's values. 

mioroliters per day - depending on syringe used JOHN H. KNOWLES 

CD Rockefeller Foundation, 1133 Avenue 

SAGE INSTRUMENTS of the Americas, New York 10036 
380 Putnam Avenue 

Cambridge, MA 02139 U.S.A. 

with Sage syringe pumps Jensen's Election as a AAAS Fellow 

Circle No. 165 on Readers' Service Cord Two statements concerning the elec- 
tion last year of Arthur Jensen as a 
AAAS fellow have been sent to the 
AAAS Council. They were largely circu- 
lated by the International Committee 

Say goodbye to a couple Against Racism and were signed by 335 

ot troublemakers. people, consisting mainly of faculty, 
staff, and graduate students of seven in- 

If you use liquid nitrogen or same job. Better. More effi- stitutions. Some 100 additional signa- 
dry ice in applications such as ciently. With virtually no tures endorsing a similar statement have 
vapor freezing traps and low bother. And at far less cost. since been received. Although the texts 
temperature baths, you know Hard to believe? Talk to of these statements differ slightly, all 
how expensive they are. And some of the hundreds of strongly protest Jensen's election and 
how difficult to handle and satisfied CryoCool users, and demand that the granting of this honor be 
store. you'll be a believer. We'll even rescinded. Jensen's conclusions on the 

What you may not know send you a list of their names. heritability of intelligence depend on un- 
is that Neslab's CryoCool Send for our new catalogs scientific methodology and interpreta- 
Refrigeration Units can do the on cooling systems, heat ex- tions. They are tied, in part, to and con- 

changers and/or constant tinue the spirit of Cyril Burt's work. 
temperature baths and circu- Leading scientists have now become 

1 lators. Call if you need tech- "convinced that Burt published false 
nical assistance with an data and invented crucial facts to sup- 
applications problem. port his controversial theory that intelli- 

gence is largely inherited" (1). This 
work figures strongly in the formulation 
of racist social policies. 

His election as a fellow legitimates 
J ftf3 such antiscientific doctrines and declares 

NESLAB INSTRUMENTS, INC. to the world community that the AAAS 
871 Islington Street is willing to honor American scientists 

Portsmouth, NH 03801 U.S.A. whose work serves the cause of racism. 
(603) 436-9444 An alarming parallel to events in Germa- 

ny in the 1930's is suggested. 
Considering the terrible human and 
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scientific im lications of Jensen's elec- 
p 

tion, we feel the AAAS has an obligation 
to the scientific community and world 
opinion to make public the fact that a sig- 
nificant number of members of the aca- 
demic community are unequivocally op- 
posed to this action. We are certain that 
thousands more would endorse these 
statements if given the opportunity. 

HERBERT GOLD5TONE 

ToBIAS SCHWARTZ, JAMES SCULLY 

International Committee Against 
Racism, 41 Union Square West, 
New York 10025 

References 

1. 0. Gillie, London Sunday Times, 24 October 
1976, p1. >g...C\ 

Chemicals: The "Strawman List" 

Thomas H. Maugh II (Research News, >ftX< .k E 
13 Jan., p. 162) implies that the Chemical rIIIIB 18 
Abstracts Service (CAS) played a role in  - 
selecting the 33,000 chemicals that are  homogenate thought to be in common use and that 
CAS "submitted to EPA [this] list," of- 
ten referred to as the "strawman list," 
on which the Toxic Substances Control 

In fact, the list of 33,579 compounds seconds! 
Act (TSCA) inventory will be modeled. 
was derived from the merger of several For homogenization, disper- 
files from the National Institutes of 
Health (NIH)-Environmental Protection emulsification, nothing 
Agency (EPA) Chemical Information works quite like a Poly- 
System (1). Among the EPA files used  / tron. Utilizing the Willems 
were those on oil and hazardous materi-  / High Frequency Principle, 
als (858 compounds), chemical spills the Polytron combines ultra- 
(577) and poIlfitants in drinking water sonic energy with mechanical shearing action to homogenize 
(215). Also used were the Stanford Re- virtually any type of tissue... 
search Institute's file on industrial chem- small organs, soft bones, muscle, 
icals (26,780), the Consumer Product cartilage, even an entire mouse. 
Safety Commission's Chemric mono- Because of its unique shear- 
graphs (866) and files on chemicals in ing effect, the Polytron outperforms 
products (3300), and the U.S. Inter- any blender, mixer or similar homogenizer, 
national Trade Commission list (9194). and requires only 30-60 seconds to do 
The decisions as to the makeup of the what other instruments do in 15 minutes or 
strawman list were made entirely by more. This rapid action is an important advan- 
EPA and NIH staff; CAS, under contract 
to EPA, simply performed the registra- 
tion of these chemicals. selection of models) generators and speeds to 

It is now becoming clear that a straw- provide ideal conditions for homogenization as 
man list composed of such files will con- dictated by type of material, experimental 
tam few chemicals that are not common- conditions and desired end result. For an 
ly found in commerce in the United informative brochure, write: Polytron Division, 
States and, as such, it serves as a use- Brinkmann Instruments, Cantiague Road, 
ful model for the TSCA inventory. Westbury, NY. 11590. In Canada: 50 Galaxy 

WILLIS GREENSTREET Boulevard, Rexdale (Toronto), Ont. 
Management Information and Data 
Systems Division, 
Environmental Protection Agency, 3rinkiuann 

Washington, D.C. 20460 

References Polgfron? 
1. 5. R. Heiler, G. W. A. Mime, R. J. Feidmano, 

Science 195, 253 (1977). 

10 FEBRUARY 1978 Circle No. 104 on ReoderoC Service Card 599 

scientific im lications of Jensen's elec- 
p 

tion, we feel the AAAS has an obligation 
to the scientific community and world 
opinion to make public the fact that a sig- 
nificant number of members of the aca- 
demic community are unequivocally op- 
posed to this action. We are certain that 
thousands more would endorse these 
statements if given the opportunity. 

HERBERT GOLD5TONE 

ToBIAS SCHWARTZ, JAMES SCULLY 

International Committee Against 
Racism, 41 Union Square West, 
New York 10025 

References 

1. 0. Gillie, London Sunday Times, 24 October 
1976, p1. >g...C\ 

Chemicals: The "Strawman List" 

Thomas H. Maugh II (Research News, >ftX< .k E 
13 Jan., p. 162) implies that the Chemical rIIIIB 18 
Abstracts Service (CAS) played a role in  - 
selecting the 33,000 chemicals that are  homogenate thought to be in common use and that 
CAS "submitted to EPA [this] list," of- 
ten referred to as the "strawman list," 
on which the Toxic Substances Control 

In fact, the list of 33,579 compounds seconds! 
Act (TSCA) inventory will be modeled. 
was derived from the merger of several For homogenization, disper- 
files from the National Institutes of 
Health (NIH)-Environmental Protection emulsification, nothing 
Agency (EPA) Chemical Information works quite like a Poly- 
System (1). Among the EPA files used  / tron. Utilizing the Willems 
were those on oil and hazardous materi-  / High Frequency Principle, 
als (858 compounds), chemical spills the Polytron combines ultra- 
(577) and poIlfitants in drinking water sonic energy with mechanical shearing action to homogenize 
(215). Also used were the Stanford Re- virtually any type of tissue... 
search Institute's file on industrial chem- small organs, soft bones, muscle, 
icals (26,780), the Consumer Product cartilage, even an entire mouse. 
Safety Commission's Chemric mono- Because of its unique shear- 
graphs (866) and files on chemicals in ing effect, the Polytron outperforms 
products (3300), and the U.S. Inter- any blender, mixer or similar homogenizer, 
national Trade Commission list (9194). and requires only 30-60 seconds to do 
The decisions as to the makeup of the what other instruments do in 15 minutes or 
strawman list were made entirely by more. This rapid action is an important advan- 
EPA and NIH staff; CAS, under contract 
to EPA, simply performed the registra- 
tion of these chemicals. selection of models) generators and speeds to 

It is now becoming clear that a straw- provide ideal conditions for homogenization as 
man list composed of such files will con- dictated by type of material, experimental 
tam few chemicals that are not common- conditions and desired end result. For an 
ly found in commerce in the United informative brochure, write: Polytron Division, 
States and, as such, it serves as a use- Brinkmann Instruments, Cantiague Road, 
ful model for the TSCA inventory. Westbury, NY. 11590. In Canada: 50 Galaxy 

WILLIS GREENSTREET Boulevard, Rexdale (Toronto), Ont. 
Management Information and Data 
Systems Division, 
Environmental Protection Agency, 3rinkiuann 

Washington, D.C. 20460 

References Polgfron? 
1. 5. R. Heiler, G. W. A. Mime, R. J. Feidmano, 

Science 195, 253 (1977). 

10 FEBRUARY 1978 Circle No. 104 on ReoderoC Service Card 599 

scientific im lications of Jensen's elec- 
p 

tion, we feel the AAAS has an obligation 
to the scientific community and world 
opinion to make public the fact that a sig- 
nificant number of members of the aca- 
demic community are unequivocally op- 
posed to this action. We are certain that 
thousands more would endorse these 
statements if given the opportunity. 

HERBERT GOLD5TONE 

ToBIAS SCHWARTZ, JAMES SCULLY 

International Committee Against 
Racism, 41 Union Square West, 
New York 10025 

References 

1. 0. Gillie, London Sunday Times, 24 October 
1976, p1. >g...C\ 

Chemicals: The "Strawman List" 

Thomas H. Maugh II (Research News, >ftX< .k E 
13 Jan., p. 162) implies that the Chemical rIIIIB 18 
Abstracts Service (CAS) played a role in  - 
selecting the 33,000 chemicals that are  homogenate thought to be in common use and that 
CAS "submitted to EPA [this] list," of- 
ten referred to as the "strawman list," 
on which the Toxic Substances Control 

In fact, the list of 33,579 compounds seconds! 
Act (TSCA) inventory will be modeled. 
was derived from the merger of several For homogenization, disper- 
files from the National Institutes of 
Health (NIH)-Environmental Protection emulsification, nothing 
Agency (EPA) Chemical Information works quite like a Poly- 
System (1). Among the EPA files used  / tron. Utilizing the Willems 
were those on oil and hazardous materi-  / High Frequency Principle, 
als (858 compounds), chemical spills the Polytron combines ultra- 
(577) and poIlfitants in drinking water sonic energy with mechanical shearing action to homogenize 
(215). Also used were the Stanford Re- virtually any type of tissue... 
search Institute's file on industrial chem- small organs, soft bones, muscle, 
icals (26,780), the Consumer Product cartilage, even an entire mouse. 
Safety Commission's Chemric mono- Because of its unique shear- 
graphs (866) and files on chemicals in ing effect, the Polytron outperforms 
products (3300), and the U.S. Inter- any blender, mixer or similar homogenizer, 
national Trade Commission list (9194). and requires only 30-60 seconds to do 
The decisions as to the makeup of the what other instruments do in 15 minutes or 
strawman list were made entirely by more. This rapid action is an important advan- 
EPA and NIH staff; CAS, under contract 
to EPA, simply performed the registra- 
tion of these chemicals. selection of models) generators and speeds to 

It is now becoming clear that a straw- provide ideal conditions for homogenization as 
man list composed of such files will con- dictated by type of material, experimental 
tam few chemicals that are not common- conditions and desired end result. For an 
ly found in commerce in the United informative brochure, write: Polytron Division, 
States and, as such, it serves as a use- Brinkmann Instruments, Cantiague Road, 
ful model for the TSCA inventory. Westbury, NY. 11590. In Canada: 50 Galaxy 

WILLIS GREENSTREET Boulevard, Rexdale (Toronto), Ont. 
Management Information and Data 
Systems Division, 
Environmental Protection Agency, 3rinkiuann 

Washington, D.C. 20460 

References Polgfron? 
1. 5. R. Heiler, G. W. A. Mime, R. J. Feidmano, 

Science 195, 253 (1977). 

10 FEBRUARY 1978 Circle No. 104 on ReoderoC Service Card 599 



Latest in 

600 SCIENCE, VOL. 199 



an evolutionary line: 

Versatility, high performance 
and reliability make the new 
Sorvall? RC-5B the best-buy 
superspeed centrifuge. 

Multi-rotor enhanced by an Automatic Rate 
Controller that provides controlled versatility acceleration and soft stops. 

An exceptional variety of ____________________________ 
applications is possible with a 5-year refrigeration 
selection of 12 rotors-including 
DuPont's patented Soivall? verti- system warranty 
cal rotors* in addition to fixed A warranty unmatched in the 
angle, swinging bucket, zonal and field backs up an efficient, reliable 
continuous flow types. refrigeration system. Rotors are 

warranted for 7 years. 
Dramatically 

improved performance Widest selection 
Sorvall? vertical rotors of accessories 

enable the RC-5B to give ultracen- DuPont offers the widest 
K : trifuge performance in some den- range of tubes, bottles and adapt- 

ity gradient separations in less ers available from any centrifuge 
time and with larger volumes, manufacturer for superspeed 
Long the established leader for applications. 
pelleting, the RC-5B now provides __________________________ 
improved performance for density Get details on these and 
gradient runs and other demand- 
ing jobs. other features of the new Sorvall? __________________________ RC-5B system by writing to 

DuPont Company, Room 36006, 
Automatic Wilmington, DE 19898. 
rate control 00.S. Patent 3,998,383 

The performance of Sorvall? 
vertical rotors has been further 

With Sorvall? Centrifuges the spin times are changing. 

Du Pont Instruments cWPDiNL 
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Villee, Walker & Barnes: GENERAL Romer & Parsons: THE VERTEBRATE BODY, 
ZOOLOGY, 5th Ed, 5th Ed, 
This edition offers both the instructor and the student more A classic in comparative anatomy, this text incorporates studies 
comprehensive coverage of both invertebrate and vertebrate of function that demonstrate the relationships of the various 
zoology. New chapters on development and specific animal systems within the animal, and of the animal to its environment. 
functions have been added. An Instructor's Manual and a Study By the late Alfred Sherwood Romer and Thomas S. Parsons. 624 
Guide by W. Holt Harner (Order #4532-1) that is keyed to the pp. 435 ill., (36 in color). $14.95. May 1977. Order #7668-5. 
parent text are available. By claude A. Villee, Warren F Walker, 
Jr. and Robert D. Barnes. About 995 pp., 810 ill. About $15.95. 
Just ready. Order #9039-4. 

SHORTER VERSION, 5th Ed, 
The above, condensed for one-semester or one-quarter courses. Vaughan: About 465 pp., 435 ill. About $12.95. Ready Mar. 1978. MAMMALOGY, 2nd Ed. Order #7682-0. 

The second edition of this fascinating look at the life of 
mammals incorporates new findings on behavior and 
echolocation, new information on continental drift and 
mammalian evolution and dispersal, and new diagrams of the Villee: BIOLOGY, 7th Ed. 
worldwide movements of 
the tectonic plates. By Teriy A. Vaughan. About 530 pp., 405 ill Biology with a human orientation is the keynote to success 
About $16.95. Just ready. for this outstanding text. New material includes: a complete 
Order #9009-2. reorganization of material on cellular biology and biochemistry; 

a totally new chapter on human ecology; and careful updating of 
information from active research areas. An Instructor's Manual 
is available. By Claude A. Villee. 980 pp. 650 ill. $15.95. Feb. 1977. 

Gardner & Osburn: ANATOMY OF THE Order #9023-8. 
HUMAN BODY, 3rd Ed. 
New features in this edition include: correlation of embryology, 
electron microscopy and histochemistry with gross anatomy; Carpenter: MICROBIOLOGY, 4th Ed 
separate treatment of connective tissue; combination of skeletal New features in this edition include: a complete rewrite of the 
and articular systems; a new chapter on the structure of chapter on Systematic Study of Bacteria along with updated 
selected subregions of the body; and recent findings on the nomenclature of genera and species throughout the text; total 
heart's conduction system. An Instructor's Manual is available, restructuring of the chapter on bacterial metabolism; and 
By Weston D. Gardner and William A. Osburn. About 575 pp., further additions to an already excellent group of illustrations. 
825 ill., (16 pp. in color). About $13.95. Ready Mar. 1978. By Philip L. Carpenter. 512 pp. 349 ill., (plus 4 color plates). 
Order #40222 $12.95. May 1977. Order #2438-3. 

Brewer: PRINCIPLES OF ECOLOGY Baer: THE GENETIC PERSPECTIVE 
The transition from a theoretical viewpoint (Ecology as a 
Science, chapter 1) to the nuts and bolts side of the subject (The Here your students will learn exactly how genetics relates to 
Practical Ecologist, final chapter) is painlessly and skillfully everyday life. They'll find topics that are in the forefront of 
accomplished in this concise, well-balanced text. By Richard genetic discussions today, including: genetic counseling, 
Brewer. About 305 pp. lllustd. Soft cover. About $7.95. Ready cancer, aging, plant breeding, and recombinant DNA. By Adela 
Apr. 1978. Order #1988-6. S. Baer. 279 pp. lllustd. $12.95. Apr. 1977. Order #1471-X. 
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Walker: A STUDY OF THE CAT with Norstog & Long: PLANT BIOLOGY 
Reference to Human Beings, 3rd Ed. The economic and cultural aspects of various plant groups are 
Revisions in this manual include neW information on: stressed in this compact book. Organized principally from an 
mechanical forces involved in the evolution of the skull; the evolutionary standpoint, the text integrates the physiology and 
biomechanics of the jaw; fetal, neonatal, and adult circulation; ecology of the plant groups into the chapters of the divisions. An 
and the functional significance of the carotid rete mirabile. By accompanying laboratory manual by Long and Norstong (Order 
Warren F. Walker, Jr. 216 pp. 114 ill., (17 in color). Soft cover. #5791-5) is available. By Knut Norstog and the late Robert W. 
$6.50. Mar. 1977. Order #9093-9. Long. 585 pp. 373 ill. $15.25. Mar. 1976. Order #6864-X. 

De Wiff: BIOLOGY OF THE CELL: An Walker: VERTEBRATE DISSECTION, 5th Ed. 
Evolutionary Approach This lab manual offers a systemic approach to dissection 
Presuming no previous knowledge of biology or chemistry, the through true structural comparison of the dogfish, mudpuppy, 
author skillfully incorporates a review of basic chemistry, pH, cat, rabbit and mink. Material on mammalian muscle provides 
basic biochemical information, and introductory aspects of better correlation between species, and the exposition of 
cytology and molecular genetics. An accompanying laboratory mammalian circulation has been rewritten to cover arteries and 
manual by De witt and Brown (Order #3047-2) is available. By veins simultaneously. By Warren  Walker, Jr. 397 pp. 186 ill., (26 
William De Witt. 568 pp. 287111. $13.95. Jan. 1977. Order #3045-6. with color). $8.50. May 1975. Order #9098-X. 

------ - - - - 
- - - D check enclosed-Saunders pays postage Lii bill me Prices subject to change 

To examine titles on 30-day approval. Sci 217 5 please enter order number and author 
below: _____________________________________________________________________________________ 

FULL NAME (Please Print) POSITION I I 
AFFILIATION ADDRESS LIZIIIIIIiZZ 
CITY STATE ZIP PURCHASE ORDER NUMBER 
Educators: to examine titles for adoption consideration, please specify: 

COURSE ENROLLMENT PRESENT TEXT j 
WB. Saunders CompanyWest Washington Sq. Philadelphia, PA 19105 

10 FEBRUARY 1978 603 



The same NEW Universal! 
Always up to date. or any other discipline, you'll find accessories for your 

Every Zeiss Universal Microscope, whether made every need: photomicrography, cinematography and TV, 
twenty years ago or yesterday or tomorrow, will always photometry, quantitative stereometric image analysis, or 
accept and perform perfectly with the latest accessories for anything else. 
qualitative and quantitative microscopy. Try this with any All ways the best. 
other brand of microscope and you'll appreciate the value Whatever microscope techniques or combination 
of Zeiss design and Zeiss optics. Because they've always of techniques you employ, the Zeiss Universal assures you 
been so good, there's never been a need for a major of consistently superb images. And there is no microscope 
design change. that lets you switch so easily from any one technique to any 
All accessories for all disciplines, other, either in reflected or transmitted light. 

MEDIOINE... BIOLOGY.-- CHEMISTRY... For complete details, write or Call today. 
MICROELECTRONICS... METALLOG RAPHY... 

Nationwide service. 
Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018(212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
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10 February 1978, Volume 199, Number 4329 801 E r4TCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Intercountry Energy Comparison 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- Few energy comparisons have involved an analysis of factors leading to 
vancement of science, including the presentation of mi- differences among the major industrial countries. The usual procedure has 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been been to compare the ratios of total energy consumption to gross domestic 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- product (GDP) on a per capita basis. Such comparisons show that the 
views-are signed and reflect the individual views of the United States is topped only by Canada in its ratio of energy use to GDP, 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- and one is left with the impression that the United States might easily halve 
fihiated. its energy consumption while maintaining its current gross national product. 

Editorial Board However, in some respects the United States is more efficient than other 
1978: RICHARD E. BALZHISER, JAMES F. CRow, countries. In the transportation of freight, the energy used per ton-mile is 

HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM 
MAXINE SINoER, PAUL B. WAGGONER, F. KARL WIL: less here than elsewhere. 
LENBROCK 

1979: B. PETER GEIDUSCHEK, WARD GooDENoUGH, To benefit from the experience and technology of other countries, it is 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. necessary to examine in detail the various factors involved in energy use. In 
LoNo, NEAL E. MILLER, JEFFREY J. WINE a recent book by Darmstadter et al. * a comparative analysis is presented of 

Publisher energy use by the United States, Canada, France, West Germany, Italy, the 
WILLIAM D. CAREY Netherlands, Sweden, the United Kingdom, and Japan. The authors set 

Editor forth the complexity of making comparisons and the difficulties in measur- 
PHILIP H. ABELSON ing efficiency and wastefulness in energy consumption. They focus on the 

Editoral Staff year 1972; however, modes of energy use change only slowly so that the 
Managlng Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM analysis is relevant. 
Assistant Managing Editor Production Editor The crude ratio of energy to GDP conceals differences in energy sources, 
JOHN B. RINGLE ELLEN E. MURPHY 
News and Comment: BARBARA J. CULLITON, Editor; physical factors, and mix of productive activities. Canada and Sweden have 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH abundant hydroelectricity; others depend on imported oil. Still others em- 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN 
WALSH. Editorial Assistant, SCHERRAINE MACK ploy oil and substantial amounts of coal. Physical factors play an important 

Research News: ALLEN L. HAMMOND, Editor; RICH- role. The Netherlands, with a small area and a high population density, differs 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, from the United States or Canada in transportation needs. Some kinds of 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L. 
ROBINSON. Editorial Assistant, FANNIE GROOM productive activities are far more energy-intensive than others. Making steel 

Associate Editors: ELEANORE BUTz, MARY DoRi"- utilizes much more energy per dollar of output than does agriculture. 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors: CAITILIN GORDON, RUTH KUL- When the various factors are taken into account, the United States and 
STAD, Lois SCHMITT Canada stand out as relatively the most energy-consuming countries. An 

Book Reviews: KATHERINE LIvINGSToN, Editor; examination of components of usage in the various sectors reveals that 
LINDA HEISERMAN, JANET KEGG 

Letters: CHRISTINE KARLIK transportation is the major factor in the difference between the United 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- States and Canada and the other countries. Residents of the United States, 

WOpduction: NANCY HARTNAGEL, JOHN BAKER; Y for example, travel an average of twice as far each year as do residents of 
LI SWIGART, ELEANOR WARNER; JEAN ROCKWOOD, other countries. We use less public transportation and our automobiles get 
LEAH RYAN, SHARON RYAN less mileage. Fuel economy for cars is in the process of being changed. 

Covers, Reprints, and Permissions: GRAYCE FINGER 
Editor; CORRINE HARRIS, MARGARET LLOYD ' However, our comparatively low population density and long distances will 

Guide to Scientific Instruments: RICHARD SOMMER continue to influence energy consumption in transportation. 
Assistant to the Editors: RICHARD SEMIRLOSE The United States uses relatively more energy in space heating and cool- 
Membership Recruitment: GWENDOLYN HUDDLE ing than do the other countries. In part this is due to the prevalence of single 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- dwellings and to inadequate insulation. Insulation deficiencies are being par- 
setts Ave., NW, Washington, D.C. 20005. Area code tially overcome. But the heat losses inherent in single dwellings will remain 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; for a long time. Homeowners are not about to abandon a multitrillion-dollar 
News and Comment, 467-4430; Reprints and Per- investment. 
missions, 467-4483; Research News, 467-4321; Cable: 
Advancesci, Washington. For "Instructions for Contrib- Industrial use of energy in the United States in 1972 was about 20 percent 
utors," write the editorial office or see page xv, Science, greater per unit product than the average for the other countries. At that 
30 September 1977. 
BUSINESS CORRESPONDENCE: Area Code 202. time, the principal energy source was natural gas; the price was a tiny frac- 
Business Office, 467-4411; Circulation, 4674417. tion of its present value. With higher energy costs, industry has been 

Advertising Representatives achieving greater energy efficiency. The gap between the United States and 
Director: EARL J. SCHERAGO 
Production Manager: MARGARET STERLING other countries is probably narrowing. 
Advertising Sales Manager: RICHARD L. CHARLES Darmstadter et al. frequently cite the influence of price in determining 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 energy consumption. People of the United States enjoyed comparatively 
Broadway (212-730-1050); ScoTcH PLAINS, N.J. 07076: cheap energy for many decades. The present transportation system, hous- 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- ing patterns, and industrial processes reflect that past. Adjustment to the 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. new realities will take a long time-PHILIP H. ABELSON 
90211: Winn Nance, lii N. La Cienega Blvd. (213-657- ____________________________________________________________________________ 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent *J Darmstadter, J. Dunkerley, J. Alterman, How Industrial Societies Use Energy: A Compara- 
Hill Rd. (802-867-5581) 
ADVERTISING CORRESPONDENCE: Tenth floor, five Analysis [Johns Hopkins University Press (1977) for Resources for the Future, Inc., Wash- 
1515 Broadway, New York, N.Y. 10036. Phone: 212- ington, D.C.] 
730-1050. 
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