


Howdoyou make the best 
large-capacity cp d l  I .rr 

tddhr? 

Add microprocessor &I 
and a new drive. 

There never has been a 6000-rpm The J-6M also provides a new 
large-capacity centrifuge like the degree of temperature control with 
new J-6M. It's microprocessor-con- automatic temperature compensa- L 
trolled and has an induction drive tion for each rotor and automatic 
based on technology developed for over-temperature protection. The L 

Beckman ultracentrifuges. rotor speed control systems are miles 
The microprocessor makes cen- ahead too with automatic overspeed 

L 
trifugation virtually automatic. Just protection and microprocessor con- 
program into the memory the oper- trol to within 20 rpm of set speed. 
ating conditions of the runs you do The J-6M continues in the quiet- 
most often. You can repeat a pro- running tradition of its J-6 and J-6B 
gram at will by pressing just two predecessors and can spin a total of 
controls. Or you can use the touch/ 17 Beckman rotors, including the 
tone keyboard to manually select new JS-2.9 which holds up to 12 
run conditions. blood bags. Elutriator Rotor capa- 

With the J-6M Ultra-Smooth bilities too! 
drive, you can take advantage of To find out more about how 
maximum acceleration/decelera- the J-6M is better, contract 
tion rates to save time or select other Beckman Instruments, Inc., 
rates for special separations. And Spinco Division, 11 17 
you'll never have to change brushes California Ave., Palo 
because there are none. Alto, CA 94304. 
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Our freezers so EL-h in 
demand because we demand 

so much of our fkeezers. 

tiom than a Ram laboratory f-c . 4 

7 .  

i 

After a& when youyve'been lxddmg 
. a s d - : p ! & a s H R  

- 

k, f o r a s ~ ~ o s w  k, pu'm gotquite c'- aneprttationto~phsldwhichmay~whyortr 
, q d t y  c o d  people take their 
jobs so seriously 

In addition, RRlso is the only 
A company m the ind- whose 

1 
1 

I components - are listed by 
- Un* ,- Inc. 

We not only establish rigid engineering and design standards, 
we also make sure that those stadads are a i l i d  at every 

phaee ofpd&m, in mv f- & F.+y;2 " s z  

.. . And that5 the way it should be. Because I% .r,7qn m work as imporant 
i~yours, its imperative fbr the lab equipment you 
use to meet hqgh standards. And for more than 40 
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Sea anemone (Anthopleura xantho- 
grammica) in a tide pool beneath mus- 
sel beds, Torch Bay, Alaska. Sea 
anemones capture mussels released by 
wave action and by sea star foraging. 
Mussel beds also serve as "nursery" 
areas for juvenile anemones which 
grow and then move downward into 
pools and crevices. Larval selection or 
differential survival in mussel beds pro- 
vides a convenient mechanism for 
anemones to home in on what will be 
the most common adult prey. See page 
785. [K. P. Sebens, Museum of Com- 
parative Zoology, Harvard University, 
Cambridge, Massachusetts 021381 



R d y  .I Chirra improves his 

used 
Reddy is an optical engineer 

to f working for big companies 

vision with 

who's 
and using big 

mamirames. 
But when he started his own consulting 

business, he soon learned how costly mainframe 
time canw be. So he bought himself 4 8 ~  Apple I1 
Personal Computer. 

And, likk thousands of other engineers 
and scientists, quickly learned the of 



cutting down on shared I I time , ,, ,r. d 

own tamver-vroof data base- A 

i fi 

-* . $  -, Hi; A Aple can handle 5, \ formulas wi UD to 80 vari- , 

ables and test ~kameters on P 

L 

I and having his 

250 drfferent &tical glasses* 1 
He can &en use BASIC, FORTRAN, 

Pascal and Assembly languages. 
And Apple's HI-RES graphics come in 

handv for design* 
' Reddy l&ked at other microcomputers, but 

chose Apple for its in-depth document&ion, ' 
reliability and ex~andabilim 

Y ~ U  can up to 6 4 ~  RAM in an Apple 11. 
Up to 128K RAM in our new Avvle 111, And 

A A 

there's a whole family of compatible peripherals, 
including an IEEEE-488 bus for labora . J 

instrument control* <.' >,"' 
:.,?$. 

2 ., 

5 Visit your authomed Apple.'dealer to find 
out . , how far an Apple can 9:1+~-:, , go . a?s> with .!.AIL t scientific/ -vi.yi',l 

.,.::r.i+- .klCi . 

K 
,,zg<- 2\ **a\,# .p#-*F&;, . !) $+ technical a plications. :- %g :f'.,SE, :: . ; x p ~ j ~ ~ ~ & ~ ~  jh ..,.&, .--. ..,--,%dl . .-?-d ;). ,st  

... :i~j!l . . .-. . i 

I t 1  c ange the way you see things. 
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"Our 21-year-old Sorva1I"Ce a worked 
so well for us we decided to buy Znotherr 

"Our older Sowall@ super- 
speed centrifuge performed very 
well for many years with virtually 
no maintenance or problems," 
said Dr. Mark H. Levner, Senior 
Microbiologist, Wyeth Labora- 
tories. "Now we've donated it to 
a local college and replaced it 
with a new Sowall@ RC-5B Refrig- 
erated Superspeed Centrifuge. 

"Much of our work is con- 
cerned with the genetics and bio- 

chemistry of bacterial toxin 
production and it often depends 
on rapid cell fractionation. Reli- 
ability is important to us since 
unexpected delays can mean 
wasting a week's work. The new 
RC-5B is faster and quieter, 
which has eased considerably 
the pain of parting with our old 
machine," Dr. Levner concluded. 

More than 30 years of expe- 
rience and innovative engineer- 

ing mean that you can expect the 
same reliability and outstanding 
performance from every centri- 
fuge in the Sowall@ line-from 
tabletop to ultracentrifuges. To 
get the latest brochure on the 
RC-5B and other models you 
may need, call or write: DuPont 
Company, Biomedical Products 
Division, Room X38638, 
Wilmington, DE 19898. 

Call DuPont for centrifuges you can rely on: 800-441-7943. 

Sonmll" Centrifuges 



DON'T JUST 
SIT THERE 
WORRYING ... 
PHONE TlAA (TOLL FREE) 
FOR HELR RIGHT AWAY! 

Perhaps a new baby, or a big mortgage debt, or a 
recent salary increase, or just plain double-diglt inflation has 
you worried that the life Insurance coverage you presently 
maintaln for your family isn't enough to take care of them 
the way you do Whatever your concern, you can get help 
by phoning the TlAA Life lnsurance Advisory Center and 
talking with an lnsurance Counselor 

Every week hundreds of your colleagues in educa- 
tion call these trained TlAA professionals to discuss such 
questions ass 

Which kind of life insurance is best for me? 
How much should I have besides group 
coverage? 
What would it cost? 

There's no obligation of course; it's part of the service TlAA 

provides to the education and research communities 
It's a fact that most educators with a family to raise 

and educate are seriously underinsured, and inflation isn't 
helping They need as much immediate family protection 
as they can get for their money. That's why our counselors 
frequently suggest low-cost TlAA Decreasing Term policies 
when it's clear that a sizable chunk of new coverage is 
essential. 

Just $167 a year* buys a $100,000 20-Year De- 
creasing Term policy for a man aged 35 or a woman 
aged 40! 

This example is drawn from the following table iilus- 
trating yearly costs for different initial amounts of protection 
on this plan: 

TlAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES 

~ g $ ~ O g O O ~ g ~ ~ ~ ~ ~  2g ~ ~ O g O ~ ~  bliz 1 ~ 0 ~ 0 0  bl icY 
Issued to a man aged 35 45 
Issued to a woman a ed 30 40 50 
Annual Premium $93 50 $16400 $373 50 $187 $328 $747 $280 50 $492 00 $1,120 50 
Yearly Cash Dlvldend 4200 70.50 148 00 1 0 4  161 3 1 6  16600 251 50 48400 
Yearly Net Cost* $51 50 $ 93 50 $22550 $ 83 $167 $431 $11450 $240509 63650 

*Annual premlum, less cash dlv~dend payable at the end of pollcy year on current scale Dlvldends cannot be 
guaranteed or estimated for the future, but TlAA has pald dividends every year slnce its founding in 1918 

So you see, there's no reason to worry. At costs like 
these you can comfortably afford togive yourfamily all the 
protection they need 

For answers to your questions, dial TOLL FREE 
800-223-1200 (In New York call collect 212-490-9000). If you 
prefer to receive information by mail, just fill out and send 
the coupon at the right 

Eligibility for TlAA is extended only to employees of 
colleges, universities, prlvate schools, and certaln other 
nonprofit educational or scientific organizations, and to the 
spouse of such an employee when more than half of the 
combined earned income of husband and wife is from a 
qualifying institution. 

Established as a Nonprofit Service Organization 
by the Car negie Foundation 
for the Advancement of Teaching 

S 81481 
I I Life lnsurance Advisory Center 

Teachers lnsurance and Annuity Association 1 730 Third Avenue, New York, NY 10017 
I 
I 
I I Please send me more information about low-cost TlAA life 

Insurance, Including persona ~llustrahons of policies for my I I age as indicated below 
Decreasing Term &Year Renewable Term I Whole Life 

I 
I 

I Please print 

I I 

, Name Title Date of Blrth I 
I Address I 

I I city State Zip I 
I I Nonprofit Educational or Scientific Employer (college, uni- 

I versity, private school, etc.) I 
I 

If your spouse is also eligible according to rules at left. I I please provide I 
I I spouse's name and date of birth 1 
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Reliable. Versatile. 
New. And only $895. 
ISCO's new Model 2111 is by far the 
least expensive fraction collector that 
gives you both time and drop collec- 
tion. Yet it has all metal construction, 
time-proven circuitry, and a wide 
range of tube sizes. Lift-off reels hold 
up to 100 tubes from 12 to 18 mm in 
diameter, plus 17 or 28 mm scintilla- 
tion vials. The compact Model 2111 
accurately counts time units, drops, 
volumes, or pulses from an ISCO 
peristaltic pump. And a built-in 
stainless steel mast supports the 
column and plumbing to save you 
bench space by eliminating the need 
for a separate ring stand. Did you 
ever think you could find a fraction 
collector you can rely on at such a 
price? 

Send now for our new 64-page catalog 
of innovative instruments: ISCO, Box 
5347, Lincoln, Nebraska 68505. Or 
phone free: [800] 228-4250. 

lnstrumenb with a difkmue 
Circle No. 213 on Readers' Sewice Card 

The all-new 48-paqe SRS <, 1 1  lo 500 lnnovat~ve 
Products for Separatron Scrnr1~e covers In deta~ l  
the broad ranqp o' S c h l ~ ~ c h ~ r  R Schuell f~ltrat~on and 
separat~on products Referenc~ au~des product and 
appllcat~on photos imanv In full color) and separate ex- 
planatorv spclrons make 11 a srrnplp matter to select the 
best SRS paoPr membrane or chromatoqraghv product 
for your appl~cat~on Send now for vour compl~mentary 
COP I ~ P ~ P V S I V P  c i  1 ou~de 
on I qnd s ~ ~ a r a t ~ o  

most comr 
r filtratron : 

?rrzr Sch 
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Circle No. 177 on Reaaers' Yervlce Card 

Faced with today's tight budgets, many purchasers are 
asking themselves, "Do I have to sacrifice optical quality for 

an affordable microscope?The answer is an 
emphatic "No", if you choose one of Unitron's 
A new Lab Series. 

h e  new Unitron Lab Microscopes 
eature the latest in modem modular 
mmponents, machined to exacting 
itandards. Then add achromatic or 

rlatfield planachromatic objectives, 
choice of monocular. binocular, or 
photo-trinocular viewing heads, and 
three types of illuminating systems. 
'he result is a series of Unitron Lab 
nicroscopes with uncommon flexibility 
md optical excellence at a very 
~ffordable'price. 

bk for a free catalogue wlh prices and 
'le name of your nearest Unitron 
lealer. Or, ask us to arrange a 
to-obligation demonstration. Contact: 

Wdt as at FASEP, Baeth 1-29" 
Unltron Instrumemts, Inc. 

EXCELLENCE B Y  DESIGN (516) 822-4601 

Cirde No. 21 1 on Readem' Sewice Card 
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UNITED STATES: INTERNATIONAL: 
Photochemical Research Assoc. Photochemical Research Assoc. Inc. 
100 Tulsa Road, 45 Meg Drive, 
Oak Ridge, Tennessee, 37830  London, Ontario, CANADA N6E 2V2 
(61 5) 483-3433 (519) 686-2950 Telex 064-7597 
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the performance you wmdd 
I. .&" . 

"' *-,- ~ * ,  &&jP 
expect from the industrg leader, 
Nicoiet diglml oscilloscopes are 

I m b * .  extremely well pmen with Wu- 
Sign& can be viewed live, sands in effective use throughout 

mm ampared to a the world. - 
refet&ice waveform or stored :. ' , Find out bow Nicolet eun Can@ 

t .  fm &ed examination. :- . , . " + i  mtinuous, normal and pre- you've nexr seen llt~jhm. . 
algger operation are offered as ? ~; : For more information; simply 

- aadard and in all modes cursor-. circle the reader service card 
interactive time and voltage : or call 608/271-3333. Or write 
cwrdWtes c;m be displayed Nicolet Instrument Corporation, 
fpfwtrentl~ Wtb the signal. 5225 Verona Road, Madison, 
%wed waveform can be dis- Wisconsin 53711. -; . .. 
~ ~ g 3 1 q h ~ d  i n ~ ~ o r ~ ~ .  
BEzbmat, tnwkqed to internal 
disk memory for permanent 
stmqge or output to other 
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sasic tools for tissue culture investigation: 
Olympw Model CK 

Inverted Biological Microsc-$6 

The CK microscopes were con- 
ceived as the p r i m  instruments 
for in v h  emamMim, without 
superfluous features so that it is 
reasonably priced. But without sac- 
rificing capability, such as phase 
contrast. 

Compare the O l y q w ~  CK 
Conw the a y ~  

Circle No. 47 on Readers' Senrice Card 

Dealer listed in your Yellow Pages, 
or Precision Instrument Division, 
Olympus Corporation of America, .. 
4 Nevada Drive, New Hyde Park, 
NY 11042. 
In Canada, W. Carsen Co., Ltd., Ontaric 



Prepackaged is nice. hetested is critical. 
These new assay systems are just ystems 7atchel 

components are pretested in a complete assay to I--'-- 
doubl sure they perform t~ge the r  as specified in the P I  b Ire. 

If t e assay performance meets our highest stondon 
c is approved for shipment and thc 

for your inspection. 
~ V U W  you can forget uncertainties and corrcerlrru~e urr reburl: 

And save )f time and trc 

that- s 
I 

;. The n 

P-Adrene* Receptor Assty system, [3H 
1I1 Identify P-adrenergic receptors in variot 

tissue preparations. 

II Characterize P-adrenergic receptor sub-lrrc3. 
P1 or P2. 

I) Determine KD and B,,, values. 

All necessary reagents are included, plus a de- 
tailed protocol for radioligand binding assays 
and data analysis. Contains a P-adrenergic antag- 
onist tracer (dihydroalprenolol, [3H -), a non- 
radioactive antagonist (propranolo 1 ), three non- 
radioactive agonists (epinephrine, norepinephrine, 
and isoproterenol), and dilution/assay buffer. In 
addition, turkey erythrocyte membranes are pro- 
vided as a control, with the results of our in-house 
assay. The system is sufficient for twenty radioli- 

2nd binding assays (400 tubes). 

A Determine human 0-lipotropin levels in 
biological tissues and fluids. 
I Highly sensitive. 
W N o  detectable cross-reactivity with human 

p-endorphin. 
All necessary reagents are provided for perform- 
iny.250 assays, plus a detailed protocol. The 
P-II otropin, ['251]- tracer has high specific activity 
an 8 ~mmunoreactivity. The system detects low 
levels of p-lipotropin in the presence of such bio- 
active peptides asp-endorphin and methionine- 
enkephalin. Standard curve included with 
shipment. 
6-Endorphin, [1251]-RIA KIT- Also available 
for the determination of human 0-endorphin levels 
in biological tissues. Exceptional sensitivity, in the 
femtomole range. 

Call us toll free to request detailed descriptions of 
any of these systems or to discuss any questions 

you may have for our technical staff. 
Not for use in humans or clinical diagnosis. 
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Chemical Literature Is Growing, 
And So Is CA SELECTS" 

Now, 16 New CA SELECTS Topics To Choose From! 
If your research concerns one of these areas, we now have the ideal current-awareness publication for you. Pick your 
topic, and for just $75 per year, CA SELECTS will bring you abstracts of the relevant chemistry-related literature every 
other week. 

Qrder from this list of new topics today. Or ask for our complete catalog of CA SELECTS publications. 

Amlno Acids, Peptides, & Proteins 
Abstracts on subjects such as chemistry and uses of amino acids, peptides, 
& proteins; synthesis of amino acids, peptides, & proteins. Excludes bio- 
chemical aspects. 

Antloxldants 
Abstracts on subjects such as chemistry of antioxidants; new uses of an- 
tioxidant materials. 

Coatings, Inks &Related Products 
Abstracts on subjects such as decorative and protective coatings; lac- 
quers, varnishes, enamels; inks, vehicles, drying oils, pigments. 

Cosmetlc Chemlcals 
Abstracts on subjects such as the manufacture and use of compounds for 
cosmetics; the formulation of mixtures of cosmetic interest. 

Distillation Technology 
Abstracts on subjects such as extractive distillation; molecular distillation; 
distillation as a unit process. 

Epoxy Resins 
Abstracts on subjects such as macromolecular compounds with multiple 
epoxide rings; applications of epoxy resins. 

Fats & Oils . . . - . . - 
Abstracts on subjects such as isolation, manufacture, properties, analysis, 
uses of natural fats and oils; synthesis and manufacture of synthetic analogs. 
lnorganic Analytical Chemistry 
Abstracts on subjects such as detection and determination; analytical ap- 
paratus and techniques. 
lnorganic Chemicals & Reactions 
Abstracts on subjects such as chemical properties, synthesis; applications, 
reactions. 

Novel Sulfur Heterocycles 
Abstracts on subjects such as preparation of new ring systems containing 
sulfur; newly-discovered andlor published compounds containing known 
sulfur-heterocycle moieties. 
Organic Analytlcal Chemistry 
Abstracts on subjects such as detection and determination of organic ma- 
terials; reagents, techniques, apparatus. 

Plastlcs Fabrication &Uses 
Abstracts on subjects such as processes for fabricating polymers; molding, 
extruding, laminating, impregnating. 

Plastics Manufacture & Processing 
Abstracts on subjects such as manufacture, testing, formulation of poly- 
meric materials; natural resins of industrial interest; plastics additives. 

Radiation Damage (Material Aspects) 
Abstracts on subjects such as radiation damage on materials, properties; 
formation of color centers and defects. Excludes radiation biochemistry, 
photochemistry, and radiolysis. 

Subatomic Particles 
Abstracts on subiects such as barvons, mesons, ledons: ex~erimental 
and theoretical high-energy procesies involving such subatomic particles. 
Excludes exotic atoms, hypernuclei, and particle interactions used in in- 
vestigating the atomic nucleus. 

Synthetic High Polymers 
Abstracts on subiects such as oraanic and Dhvsical chemistrv of linear and 
branched synthetic polymers: kizetics and mechanism of polymerization: 
manufacture of monomers; properties of polymers. 

Keep Your Chemical Knowledge Growing With CA SELECTS 

CA SELECTS: 1981 ORDER FORM 
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CA SELECTS Topic Quantity Price 

I 
Address: 

Telephone: 

[? Please send me a one-year subscription to th! CA SELECTS topic(s) 
I've ind~cated . I will receive 26 issues for $75 
Payment enclosed Bill me 

[? Please send me your catalog of all CA SELECTS Topics. 
Make checks payable to Chem~cal Abstracts Servlce 
Pr~ces subject to change w~thout notlce 
'Pr~ces vary In UK, the Republic of Ireland W Germany, Japan & France 

Chemical Abstracts Service, 
A Division of the American Chemical Society 

Total $ 

Send To: Chemical Abstracts Service 
Accounting Dept. SMA 
P.O. Box 3012 
Columbus, OH 43210 USA 
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Science serves its readers as  a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Prospects for Research Libraries 
The quality of the science and technology collections in America's 

university research libraries is deteriorating under the onslaught of stable or 
diminishing acquisitions budgets coupled with double-digit inflation. Over 
the past several years, almost all research libraries have been forced to 
reduce their book purchases and subscription lists to journals and other 
serial publications. Domestic book prices increased 3.5-fold and journal 
prices 3.3-fold during the past 10 years, while the median budget for 
Association of Research Library members increased only 1.7-fold. The 
effect of modest budget increases is evidenced by the change in the median 
number of gross volumes added to the member libraries over the same 10- 
year period: 94,3 14 in 1969 to 1970 and 67,742 in 1979 to 1980. 

Research libraries' traditional goals of local self-sufficiency and develop- 
ment of in-depth collections in all areas of active research can no longer be 
considered realistic. Instead, collection policy now reflects the needs of 
today's programs only. Collecting in areas of peripheral research interest is 
a luxury most libraries can ill afford. The long-term implication of current 
policy is not attractive. With materials acquired principally in areas of 
immediate interest, libraries will lack the breadth to accommodate new or 
changing research directions. Collections will exhibit discontinuities as 
areas of current interest flourish and those of former interest wither. For the 
library user it will mean fewer books and journals locally available for 
browsing-a popular information-gathering habit of many researchers. 
Journal titles that are prime candidates for cancellation are less-used or 
foreign-language titles. With most libraries in similar straits, the same titles 
may be chosen for cancellation across the country, leading to the virtual 
disappearance of current subscriptions to certain titles, such as foreign- 
language specialty journals. Another problem is the inevitable increase in 
subscription prices as production costs are distributed over fewer subscribers. 

Increased interlibrary borrowing is a possible solution to satisfy local 
needs, but the system as currently conducted has problems. It tends to be 
costly, and the wait involved means decreased productivity and can cause 
loss of project momentum. Most large libraries have noted an increase in 
interlibrary loan traffic. For example, in-state borrowing from Southern 
Illinois University at Carbondale has about doubled in the past 4 years. 
There are several reasons for this. Rising journal prices have caused many 
individual scientists and small academic libraries to pare their subscription 
lists, and both groups are relying on using or borrowing material from 
research libraries to satisfy their needs. On-line bibliographic searching has 
contributed to increased demands for interlibrary loans as computer-based 
systems identify obscure but pertinent sources of information. 

The most practical solution to the library budget crunch is the adoption by 
libraries of computer technology to assist the development of resource- 
sharing systems. But development of faster, more efficient delivery systems 
is essential to their success. Library computer networks are still in the early 
stages of implementation. Four networks, the Research Libraries Group, 
the Washington Library Network, the University of Toronto Library 
Automation System, and OCLC, are in the process of consolidating their 
positions within the American library community. The first step toward 
network resource sharing was taken in 1979, when OCLC initiated its 
interlibrary loan subsystem. To date, the networks have emphasized ser- 
vices such as shared cataloging over resource sharing. Computerized book 
holdings lists are commonly available, but the programming to integrate 
journals and serials into the systems is inadequate. Incompatibilities be- 
tween computing systems also limit communication and cooperation be- 
tween networks. All in all, it appears that the future of the research library 
lies in interlibrary cooperation mediated by computerization of library 
routines. Thus equipped, we should be better able to match the user and the 
information with a minimum of wasted time and ~ ~ S O U ~ C ~ S . - G E O R G E  
BLACK, Morris Library, Southern Illinois University, Carbondale 62901 






