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high-speed centrifuge better? 
Add microprocessor control 

The qule t , eff l a e n  t 52 - 2 1 has advanced ultracentrifuge technolom, 
earned a reputation as the world's 
finest high-speed centrifuge. Now. 
Beckman has added specla1 features 
to gve you an even better centnfuge 
-the Model J2-21M. 

centrifugat~on In the J2-21M more 
automated and more flex~ble than 

for the J2-21M from 

make the bQst 

and a new L, ,we. I 
has no brushes to wear out o r t o  
replace. Its frequency -controlled 
induction motor has plenty of power 
to accelerate rotors smoothly and 
fast. You can select from nine accel- 

Micro~rocessor control makes eration and ten deceleration rates. 
to get maximum efficiency without 
disturbing even the most delicate 

ever. You push the touch switches to separations. 
set up run parameters. You may store The J2-21M is as rugged and 
up to ten programs in the memory, reliable as the 52-21, and accepts all 
so you can repeat runs exactly at a eleven 52-21 rotors. It is backed by 1 
later time. Beckman sales and service around 

Temperature control is simpler the world. To find out more . 

and more accurate-just enter the about how the J2-21M is f 
rotor designation and desired tem- better,  write Beckman 
perature: the J2-21M does the rest. Instruments, Inc., Spinco 
The bright digital display continu- Division, 1117 California 
ously shows actual run conditions- Avenue. Palo Alto, \ 
or you can display the original CA 94304. 
parameters you set. And there are 
built-in diagnostics, too. 

The Ultra-Smooth drive. adapted 

BECKMAN 
Circle No. 97 on Readers' M c e  Card 



New packaging, new sensitivity, 
new binding affinity.. . 
Or just downright new. 

New for 
Neurofwnctional Mapping 
Aqueous packaging for added convenience 
More efficient labeling than 2-deoxy-D-glucose 

2F-DG has been shown to be transported more rap- 
idly into brain cells, and more slowly removed than 
2-DG. Thus it builds up to higher concentration in the 
cell, making more efficient use of label than 2-DG. 

Establish metabolic similarities between 2F-DG and 
2-DG 

Deoxy-2-fluoro-D-glucose,2-[1 4C(U)1- 
300-600mCi/mmol 
NEC-757 Ethanol:water, 9:1 
NEC-757A Sterile aqueous solution 
50pCi 250pCi lmCi 
Deoxy-2-fluoro-D-glucose,2-[5,6-3Hl- 
25-50Ci/mmol Sterile aqueous solution 
NET-702 250pCi lmCi  5mCi 
Circle No. 254 on Readers' Service Card 

NEWEST 
Protease Substrates 
Improved assay sensitivity: Reaction volumes of 
~ 2 5 ~ 1  conserve substrate and enzyme 
Low background, ease of assay: Labeled cleavage 
product is preferentially soluble in organic solvents 
Benzoyl-L-prolyl-L-phenylalanyl-L-arginyl-anilide, 
[aniline-14C(U)]- Plasma and glandular kallikrein 
substrate NEC-758 
Benzyloxycarbonyl-glycyl-L-prolyl-L-arginyl-anilide, 
[aniline-14C(U)]- Thrombin and plasmin substrate 
NEC-774 
Toluene-sulfonyl-L-arginine methyl ester,p- 
[methyl-3H]- (TAME) Broad spectrum substrate for 
serine (trypsin-like) proteases. Highest specific act~vity 
available NET-71 7 
Benzoyl-L-arginine ethyl ester hydrochloride, a-N- 
[e th~I -2-~Hl -  Broad spectrum substrate used to 
measure human thrombin, enterokinase, trypsin, 
and acrosine NET-718 
Also: 
Casein, [methyl-14C]-methylated NEC-735 
Collagen, [3Hl-(Rat Type I) NET-660 
Collagen, [methyl- 14C]-methylated 
(non fibril forming) NEC-729 
Methemoglobin, [methyl- l4CI-methylated N EC-728 
Protein, [l4C(U)1-(E. coli) NEC-737 
Circle No. 255 on Readers' Serv~ce Card 

Avidin-EGF-Gelatin 
High biotin binding affinity 
Avidin.TlZ5Il- 
3 0 - 6 0 ~ c i / L g  
Shipped frozen in 0.05M sodium phosphate buffer 
(PH 7.4) 
NEX-164 10pCi 2xlOpCi 50pCi 2x50pCi 

Tested for bindina and disrslacement in RIA 
Epidermal growth f a ~ t o r , [ ~ ~ ~ l ] -  
150-2OOpCi/pg 
Lyophilized from sodium phosphate buffer (pH 7.4) 
NEX-160 10pCi 2xlOpCi 50pCi 2x50pCi 

Hiah fibronectin bindina affinitv 
~ d a t i n , [ ' ~ ~ l ] -  (porcine)" 
5-1 OpCi/pg 
Lyophilized from sodium phosphate buffer (pH 7.4) 
NEX-156 100pCi 500pCi 
Circle No. 256 on Readers' Service Card 

Latest Neuropeptides [1251] 
- 

Adrenocorticotropic h ~ r m o n e , [ l ~ ~ l ] -    human)(^^^^) 
>3OpCi/pg 
Lyophilized from phosphate buffer (pH 3.5) containing 
a stabilizer and proteolytic enzyme inhibitor 
NEX-165 10pCi 2x1 OpCi 50pCi 2x50pCi 
Substance P (&L-tyr~sine),[ l~~I]- 
>5OOpC1/pg 
Lvo~h~ l i zed  from sod~um carbonate (DH 9 9) conta~n~na 
bov'ine serum albumin 

- 
NEX-152 10pCi 2x1 OpCi 50pCi 2x50pCi 
Bradykinin (&tyrosine)-triacetate,[8-tyrosyl- lZ5l]- 
> 5 0 0 ~ C i / ~ g  
Lvo~hil ized from 0.075M ammonium acetate buffer 

Circle No. 257 on Readers' Service Card 

Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albanv Street. Boston. Massachusetts 02118 
Call toll-free: 800-225-1572 Telex: 94-0996 
(In Massachusetts and International: 617-482-9595) 

In Europe: NEN Chemicals GmbH, 0-6072 Dreieich, W Germany 
Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 
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Oblique aerial photograph of a Louisi- 
ana salt marsh dominated by smooth 
cordgrass, Spcrrtina cilterr1i~4ora. In the 
marsh interior. Spartinrr dieback, char- 
acterized by sparse vegetation and 
open water bodies. is evident. Eco- 
physiological studies show that roots of 
highly productive streamside Sprrrtirlcr 
(adjacent to streambanks) respire aero- 
bically. while that of the inland and 
dieback sites resvire anaerobicallv. See 
page 439. [R. goyd .  Louisiana-state 
University. Baton Rouge. Louisiana 
708031 
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THE SECOND ANNUAL CONGRESS FOR 

DNA RESEARCH 
15.17 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA 

THE BILTMORE HOTEL 
CO-CHAIRMEN 

JOHN D. BAXTER('), BRIAN J. MCCARTHY'~), STEVEN K. NORDEEN") 
(1) University of California, San Francisco; (2) University of California, lrvine 

The congress, has been organized jointly by SCHERAGO ASSOCIATES and the journal, 
DNA and GENETIC ENGINEERING NEWS. (Published by Mary Ann Liebert Publishers, 
Inc.) Subjects will include: 

GENE REARRANGEMENT & DEVELOPMENT 
DNA SYNTHESIS 
REPETITIVE SEQUENCES AND TRANSPOSONS 
GENE TRANSFER, NUCLEAR RNA 
TRANSCRIPTION 
PLANTS 
EXPRESSION OF FOREIGN GENES IN MICRO- 

ORGANISMS 

SPEAKERS (Partial List) 
John Baxter Leroy Hood Alex Rich 
University of California, San Francisco California Institute of Technology Massachusetts Institute of Technology 

Marvin Caruthers Timothy Hall Gordon Ringold 
University of Colorado University of Wisconsin Stamford University School of Medicine 

Pierre Chambon Keiichi ltakura John Shine 
Centre National de la Rechersche Scientifique Australian National University 

City of Hope Research lnstitute 
Gerald Fink Philip Leder Allan Spradling 
Cornell University Carnegie Institute of Washington 

David Goeddel National lnstitute of Child Health 
and Development Robert Tjian 

Genentech University of California, Berkeley 

Robert Goldberg Brian McCarthy 
University of California, lrvine 

Michael Wigler 
University of California, Los Angeles Cold Spring Harbor Laboratories 

Benjamin Hall Steven Nordeen 
University of Washington University of California,San Francisco 

Scientists interested in presenting poster papers may obtain abstract forms from Steve 
K. Nordeen, 671 HSE, University of California, San Francisco, CA 94143. 

Regular Registration: $275 (includes Banquet and Subscription to the Journal, DNA SCI 

Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Recombinant DNA. 

Please reserve space($: Registration fee must be included. 
Please send a Registration Application. 
Please send Exhibit Information. 

Name 

Dept. 

Organization 

Street 

City Statelcountry 21 P 

Telephone: ( 1 

Return to: DNA, c/o Schera o Associates, Inc. 
1515 Broadway. dew York, N.Y. 10036 
Tei: (212) 730-1050 
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Small • computer friendliness I 

Whether it's sophisticated experimentation or data reduction 
and analysis, Hewlett-Packard's newest technical computer 
systems put high-powered scientific performance into easy- 
to-configure, easy-to-use workstations. So you can solve 
your applications problems just the way you want to. And 
a lot sooner than you might have thought possible. 

The HP 9845 for high-performance computation. I 
With a broad range of advanced capabilities (including 
new options offering three times the computational speed 
of the basic system), the HP 9845 can be configured to 
meet your precise needs-from finite element analysis to 
simulations and modeling. And almost anything in between. 

You can also add hard discs, printers, plotters and 
other peripherals to further tailor the system to your 
application. And with the 9845's advanced datacomm 
capabilities, you can even share technical information with 
other computers in a distributed processing environment. 

The HP 9845. System prices start at under $20,000. 
All of our computers are backed by HP's worldwide 

service organization. For more information, call your local 
HP sales office listed in the White Pages. Or write to 
Hewlett-Packard, Attn: Pat Welch, Dept. 35109, 3404 E. 
Harmony Rd., Ft. Collins, CO 80525. 

The HP 9826 for complex experiment control. 

Designed specifically for I/O-intensive instrument and 
control applications, the 9826 uses the powerful new MC 
68000 chip for ultra-fast data transfer and number 
crunching. It also has a variety of I/O ports and built-in 
drivers, so you're free to concentrate on testing, not on sys- 
tem configuration. Which means you can get your solutions 
up and running in days, instead of weeks or months. 

But the 9826 makes it even easier still. Because you 
can develop your programs in any of three languages: 
HP-enhanced BASIC, HPL, or PASCAL. And with a CRT 
display and advanced graphcs built right into the system, you 
can see and interpret your data almost as soon as you get it. 

The HP 9826. System prices start at $8950. When performunce must be measured by results. 
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THE NEW 
AAAS SCIENCE 

easy-to-read, 13" x 26" wall COVER F e g  14 striking full-color reproductions 

of Science covers. with detailed 

FOR 1982 
and conferences 
legal holidays 
AAAS membership information 
large blocks for making notations 

Special Offer 
Regularly $5.00, the 5th annual A/i4S Science Cover Calendar is yours for only $4.50 if you 
order before October 1st. You save an additional 10% on orders of 5 or more copies, 
bringing the price down to $4.00 each. 
So, don't miss your chance to get 10-20% off the 1982 AAAS Science Cover Calendar. Send 
for your copy-and extra copies for your friends-today! 

' Please mail me I (1-4 copies] of the 1982 Science Cover Calendar @ 54.50: 

i Name Address - - - I 
i City -State - Zip - 

( Please mail me (5 or more copies) of the 1982 Science Cover Calendar @ 54.00: 

\ Name Address - _ _ _ _ _ - _  

I 
( City - State ---zip 

( N I  orders must be prepaid Please allow 6-8 week  for delivery 

I 
I Mail t o : W  Calendar, Dept. C82, 1515 Massachusetts Ave., NW Washington, DC 20005. I 
L - b  
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM l8TO 80. 

Whether you're thinking retirement 
or not'review the plan that provides 
for cash withdrawal and/ora lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuiges available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 
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Polynucleotide Kinase From P-L . . . 
S i e  1974, Used By More Researchers 
Than Any Other 

More researchers have used and NE T, ness of P-L PNK is shown in 
referenced P-L polynucleotide kinase this photograph of an auto- 
(PNK) than any other. They prefer its IL?. radiogram from a RNA se- 
high activity, proven nuclease-free qual- quencing experiment. E. coli 5s 
ity, and economy. ribosomal RNA was S1-end -- 

P-L Biochemicals developed the first labeled with 32P-ATP in the 
commercially available PNK in 1974. a.5; presence P-L Cat. No. 0734 
Since that time, it has gained such high ac- - 44 PNK and Wurified on a ply-  
ceptance that it has become the standard 04' acrylamide gel. The figure 
for functional purity. Most biochemists , ,, shows the electrophoretic pat- 
and molecular biologists acknowledge tern obtained from a T, 
that P-L PNK is the best. nuclease digestion of the labeled 

, ,, 5s RNA as described in a recent 
P-L polynucleotide kinase was assayed - 73  P-L Analects article on RNA se- 

by the Richardson method using DNA - 7 1  , ,, quencing. The success of the 
substrate prepared according to the pub- labeling step with PNK is 
lished procedure, along with PNK's from underscored by the fact that the 
other commercial sources. The P-L PNK - gel pattern indicated G residues 
showed the highest activity at the lowest only at the correct positions 
unit cost (P-L Analects Vol. 9, No. 4). Re- , , , from the 5 'end of 5s RNA. 
searchers have learned that because of this 
high level of activity and purity, they are P-L PNK Summary 
getting more efficient end labeling at abet- Cat. No. 0734 polynucleotide 
ter value with P-L PNK. kinase (2.7.1.78) (T4-infected 

An example of the quality and useful- E. coli) 

Preparation: Solution of nearly homo- 
geneous protein in 50% glycerol contain- 
ing 0.02 M potassium phosphate, 0.025 M 
KCl, 0.01 M 2-mercaptoethanol, and 10-7 
M ATP (pH 7.0). 

Activity: Not less than 15,000 units per 
mg protein. One unit catalyzes the 
transfer of one nanomole phosphate to 
the 5 '-OH end of a polynucleotide from 
(y -32P)-ATP in 30 minutes at 37 OC. 

Contaminating enzymes: Trace or no 
detectable hydrolysis of supercoiled plas- 
mid DNA, [IC]poly(U), or ["IC]poly(dT). 
Specific contaminating assay data are 
provided in the certificate of analysis that 
accompanies each lot of enzyme. 

Package sizes: 100 units (200 Richardson 
units); 500 units (1000 Richardson units). 

For more information contact: 
P-L Biochemicals, Inc., 1037 West 
McKinley Avenue, Milwaukee, WI 53205. 
Call toll free (800) 558-71 10. In Wis. call 
collect (414) 347-7442. 
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position of appearing to endorse such an 

prices. 
Y ~ L I  know Reckmnn quality 
is in c\,cry S! nthetic peptide u c  
w p ~ l y ,  Hut, you're in for a 
surprise if5.0~1 ti;ivcn't checked 
our  new. l o \ v ~ r  prices. \t'c oll'cr 
you n wide vnrict!. of peptitles 
rcl;~tctl to some of ' the most 
exciting areas of  rcssarch: 
central nervouq system. rcnin- 
:~npiotensin ??tern. calciurii 
nietnholism. In nctditioti. \re 
offer n selection of ~ a s t r o i n -  
res1in:ll hormone<. t>rndyLinin 
ancl rclatetl poptides. proteitqc 
inhihitors. and others. 

I t  all add5 up to the fact that 
Rcckman has the best value in 
pepticlcs. For the l a t ~ c t  infor- 
ni:t~ion ; ~ l i o ~ ~ t  O L I ~  pclitidc~. \end 
for Pcpticlc Cat:~lo? SR-464 
10 Recknian Inslrumcntl;. Inc.. 
Hioprotluct.; Operation. 
1 1  17 C:rlilornia .Avenue. 
Palo ..\lto. C~~lifornia  03304. 

BECKMAN 

for the Department of Energy, formerly 
the Atomic Energy Commission; it is 
also a constituent member of the AAAS. 
It is not a component of Oak Ridge 
National Laboratory. 

PHILIP L. JOHNSON 
Oak Ridge Associated Universities, 
Post Ofice Box 11 7 ,  
Oak Ridge, Tennessee 37830 

Censorship Charge 

We write to inform fellow scientists of 
a distressing instance of political censor- 
ship of scientific publication and of the 
loss of employment inflicted upon a 
dedicated colleague for opposing this 
censorship. The publication we discuss 
stemmed from the Second International 
Congress on Phosphorus Compounds or- 
ganized by the Institut Mondial du Phos- 
phate (IMPHOS) and held in Boston in 
April 1980. IMPHOS is an association of 
phosphorus and fertilizer producing 
companies, based in Morocco with its 
Secretariat in Paris, and funded mainly 
by North African and Mid-Eastern com- 
panies. Its declared purpose is to pro- 
mote research and use of phosphorus 
and its compounds. 

The Boston meeting focused on the 
occurrence and recovery of uranium and 
other accessory elements in phosphate 
rock, a subject bearing on substantial 
and widespread new sources of energy. 
It was most effectively organized by 
Claude Eon, then director of Technical 
Research for IMPHOS, and an honorary 
scientific committee headed by John Van 
Wazer of Vanderbilt University. The 
meeting ranged in content from crystal 
chemistry to recovery technology. It was 
highly successful, truly international in 
character, and conducted with unusual 
amicability and grace. Unfortunately the 
altruism of the meeting did not persist in 
the published proceedings ( I ) ,  from 
which two excellent contributions by Is- 
raeli scientists were arbitrarily excluded. 
The action was taken without the knowl- 
edge of the scientific committee and over 
the objections of Eon. It was imposed at 
the last moment, after the return of gal- 
ley proofs by the Israeli contributors, Z. 
Ketzinel and Y. Nathan. Eon has an- 
nounced that IMPHOS has fired him for 
opposing their censorship (2).  

The post facto intrusion of political 
censorship into a meeting advertised and 
conducted as an open gathering of schol- 
ars violates the basic traditions of sci- 
ence and the rights of all the participants. 
It places the scientific committee in the 

act by participating, unwittingly, in a 
deception. It compromises all of the au- 
thors who would not wish to join in the 
mistreatment of their colleagues. This 
censorship, and the harsh punishment of 
Eon who honorably opposed it, demands 
our strongest condemnation and wide- 
spread publicity, particularly as there 
has been no response to numerous writ- 
ten objections. Failure to publicize such 
actions would encourage their repetition, 
and would permit our colleagues to par- 
ticipate in future IMPHOS-sponsored 
conferences without awareness that IM- 
PHOS practices censorship. We hope 
that IMPHOS will renounce this prac- 
tice. 

ZALMAN S. ALTSCHULER 
U.S. Geological Survey, 
Reston, Virginia 22092 

PAUL B. MOORE 
Department of Geophysical Science, 
University of Chicago, 
Chicago, Illinois 60637 

AARON S. POSNER 
Hospital for Special Surgery, 
Cornell University Medical College, 
New York 10021 

References 

1. Impurity Elements in Phosphate Rock and 
Phosphoric Acid-Characteristics, Elimination, 
Recovery (Institut Mondial du Phosphate, Paris. 
1980). 

2. J .  Derogy, L'Express, 28 April 1981, pp. 163- 
164. 

Hinged Teeth 

In his report on hinged teeth in snakes 
(17 Apr., p. 346), A. H. Savitzky states 
that, although hinged teeth are known in 
fishes and lissamphibians, they "have 
not been reported in amniote verte- 
brates." 

I wish to point out that hinged upper 
canine teeth have been described in two 
mammalian genera: muntjacs (Muntia- 
C U S )  and Chinese water deer (Hydro- 
potes) ( I ) .  This arrangement allows these 
ruminants to move their jaws from side 
to side while masticating plant foods; 
without hinging, the canines would inter- 
lock with the lower jaw and prevent its 
sideways movement. 

RICHARD A. KILTIE 
Department of Zoology, University of 
Florida, Gainesville 3261 1 
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Erratum: In the report by A. Persechini and D. J .  
Hartshorne (18 Sept., p. ,l383), the abscissa of the 
insert in Fig. 2 is labeled ~ncorrectly. It should read 
""P incorporation/kinase (pglml)." 
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Napco announces: 
C'le years.ihead incubator system 

that wodt be matched. 
The new Napco water 7.The best service 
jacketed 6000 series . . 

em bodies more important 
benefits and features than 

incubator design. 

1. More accurate 
control of chamber 
temperature. 
By positioning sensors not only in The new modular Napco 
the water jacket, but also in the constant flow system embodies 
chamber itself, Napco permits a unique principle that offers 
more precise chamber superior results in tissue culture 
monitoring than other water and related disciplines. Each of 
jacketed incubators. 

New solid 
state control 
system reduces chamber 
variances, and scanning dlgira~ 
displays monitor chamber 
parameters. A Heinicke Company 

3000 Taft Street 
Hollywood, FI. 33021 
800-327-9783 or 

Telex: 512610 
Available at the bllowlng dealers 

elements can -wq curtln- ath he son, F~sher Sc~ent~fic CO.,. 
be unplugged from --.. Pre~ser, Sargent-Welch, S G.A. Sclentlflc, 

the chamber module for Sctentlflc Products. Arthur H Thomas Co . 
In Canada. Canlab. Flsher Sclentlflc 

quick service. CO. Ltd ,Sargent-Welch of Canada Ltd. 

4. Unique wet-jet 
air flow system. 
The exclusive wet-jet air flow 
system provides maximum 
chamber uniformity and assures 



A t  rhc pnJ1 vt .I hitton. ln your own lab, you can 
enit.\ ~ 7 f  DNA w ~ t h  BIO LO(;ICALS' 

atcd DNA / IWA Synthesizer, b u  can 
sequences of up  to .)n bases in length in 

10 hours. ho longer will your experiments 
ci by the n.caildhllity ut'probcs, primers, 

s arid other sequences. 
verythng irou need to produce ohgonu- 

deotides i s  avd;;blt in one pkkage. Allbases 
and reagents prepared and prepacked. You 
simply connect two manifolds to the instru- 
ment, prog'm your sequence and the 
DNA / Rn'A Synthesizer m k e s  it automati- 

You have heard md read about the 
es'. The only fully auto- 

NA I W A  Synthesizer is available 
m B10 LOGICALS. Our 

ment employs proprietary state- 
e-art phosphite triester chemistry 
Our DNA / RNA Synthesizer is 

able. To back that up: if your instru- 
ment is down during its one year 
warranty period we will deliver 
se uences to you for just the price 

I ? the reagents. 
SAME LlAY DNA! "' 

',%. For adcbtional information, 
; contact I310 LOGICALS. 

20 Victoria Street #304, Toronto, ' Ontario, Canada M)C 2N8. 
Tel: 4'/- 164- 0"50,T-1-x: 06-218746, 
r o d  n c  n 
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THE ADVANCEMENT OF SCIENCE 
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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Support of Scientific Journals 
Offices of scientific societies and editors of their journals are becoming 

apprehensive about the future of scientific publication. A system that has 
served science and society well is moving into a phase of increasing 
financial stress. The Royal Society has conducted a study of scientific 
publication in the United Kingdom." A major conclusion is that "a 
combination of pressures will very soon put the scholarly scientific publica- 
tion system of the United Kingdom, as  of other countries, under consider- 
able strain. Journals are increasingly dependent on the international library 
market for their income; libraries are suffering cuts in their budgets and are 
looking for ways to economize; they have to cancel subscriptions to some 
periodicals on the assumption that material from them if requested can be 
obtained as loans or photocopies under some interlibrary cooperation 
scheme. . . . Scientists themselves assume that the journal and library 
system will continue and in general do not wish to see restriction on 
photocopying. Publishers see this as  a severe threat to their existence. New 
specialized journals continue to be  launched. . . . These new and often 
expensive journals intensify the librarian's problems." 

Prior to World War 11, journals published by scientific societies in the 
United States received most of their financial revenues from members. 
Today only a minor fraction are supported in that way. Instead, the burden 
has been shifted largely to the libraries. An example is the structure of 
financial support for the Journal of Biological Chemistry, sponsored by the 
American Society of Biological Chemists. This periodical publishes about 
12,000 pages a year. It has almost 7000 subscribers, consisting of 5000 
nonmembers, who pay $285 each; 1200 members, who pay $100; and 650 
students, who pay a nominal rate. Authors are charged $35 a page, but the 
page charges are not always honored. The result is that nonmembers, 
mainly libraries, provide about 75 percent of the support. Practices vary 
among the major societies. A few charge up to $140 a page; some have no 
page charges. Almost all have higher subscription rates for nonmembers 
than for members. 

Many scientific journals are owned by commercial publishers. They 
obtain almost all their revenues from libraries. Subscription rates are high, 
sometimes thousands of dollars a year. Costs range up to 20 cents per page 
and more, whereas the scientific societies provide material to libraries at 
usually no more than 3 cents per page. 

For  more than a decade, costs of periodicals have increased faster than 
inflation, while library budgets have usually barely kept up with it. 
Librarians have sacrificed services and procurement of books to maintain 
their serial collections. Now many find that they must curtail subscriptions. 
The libraries cannot be counted on to continue to be the sole or major 
support for scientific periodicals. 

The publication of refereed journals is crucial to  the health of science. If 
present modes of support are curtailed, costs must be reduced or additional 
revenues obtained from other sources. The best way of cutting costs is to 
reduce the number of pages printed. Today many scientists give pr ior~ty to 
publishing as  many items and pages as possible. If the goal were to cram 
information into a limited space, the number of pages could be reduced by a 
factor of 2 to 4. 

Additional revenues might be obtained from page charges. After all, 
research is not complete until it is published. The federal government might 
be asked to support scientific publication directly; a t  present, there is little 
chance that it will do so. In the end, it may be necessary for the members of 
scientific societies to contribute more. They already provide substantial 
support by refereeing articles, but in the future they may be called on for 
much larger membership fees.-PHILIP H. ABELSON 

*"A Study of the Scientific Information System in the United Kingdom" (Royal Society, 
London, May 1981). 





er, there are several critical differences that 
make direct analogy difficult, if not inappropri- 
ate. Most of the land irrigated by the Pimans was 
in the floodplain and lowest terrace of the Gila 
River and its tributaries [R. A. Hackenberg, 
Aboriginal Land Use and Occupancy of the 
Pima-Maricopa Indians (Garland, New York, 
1974), vol. 1, pp. 148-1491; the Hohokam uti- 
lized thousands of hectares of higher terrace 
farmland as well. Whereas the historic Pimans 
farmed a maximum of only about 6000 ha [ibid. ,  
vol. 2, pp. 67-69], the Hohokam had many times 
that amount under cultivation throughout the 
Sedentary and Classic periods. Another impor- 
tant difference between Piman and Hohokam 
irrigation systems concerns the number of vil- 
lages in direct assocktion. According to Hack- 
enberg (ibid., vol. 1, p. 139), "both Pima and 
Maricopa villages were made up of groups of 
families who farm adjoining acreages. In addi- 
tion to kinship bonds, these families were held 
together by common interest in the particular 
acreage which they cultivated. . . . [Alboriginal- 
ly, a village consisted of all those families re- 
ceiving their water for irrigation from a common 
ditch." E. F. Castetter and W.  H. Bell [Pima 

and Papago Indian Agriculture (Univ. of New 
Mexico Press, Albuquerque, 1942), p. 1261 not- 
ed that even when large tracts of land were being 
newly developed, only one to three Piman vil- 
lages were involved in the undertaking. The 
Hohokam, on the other hand, had perhaps as 
many as nine or more villages linked to single 
irrigation systems. The organizational aspects of 
water management would of necessity have 
been more rigidly controlled by the Hohokam 
because of the larger number of variables (such 
as village, group, and individual needs) that had 
to be accounted for. Population size and density 
may have been the most critical factors in the 
differences between Piman and Hohokam water 
management. This hypothesis is supported by 
ethnographic data on the relationsh~p between 
population and the development of social com- 
plexity [W. C. Kappel, Pap. Univ. Ariz. 25 ,  159 
(1974)l. 

37. D. E. Doyel, Am. Sci. 67, 544 (1979). 
38. , Classic Period Hohokam in the Esca- 

lante Ruin Group (University Microfilms, Ann 
Arbor, Mich., 1977). 

39. Models of settlement hierarchy were recently 
developed for the Classic Period Hohokam, with 

the suggestion that Gila River Valley villages 
such as Casa Grande [D. R. Wilcox and L. 0. 
Shenk, Ariz. State Mus. Archeol. Ser. 115 
(1977)l and Escalante (38) were the highest 
ranked villages within their individual settle- 
ment (irrigation) systems. These promising mod- 
els have yet to be critically evaluated. 

40. 0. A. Turney, The Land of the Stone Hoe 
(Arizona Republican Print Shop, Phoenix, 
1924). 

41. I thank David R. Wilcox, Carroll L. Riley, 
George J. Gumerman, Robert L. Rands, Jeffrey 
S.  Dean, and Scott C.  Russell for comments on 
an earlier draft of this article. Financial assist- 
ance for the drafting of Figs. 1, 2, 3 ,  and 6 was 
generously provided by the Center for Archaeo- 
logical Investigations and the Department of 
Anthropology, Southern Illinois University, 
Carbondale. These figures were drafted by Ka- 
ren Schmitt. I also thank Laurens C.  Hammack, 
Alan Ferg, David A. Gregory, Alan P. Sullivan, 
and Ellen Horn of the Arizona State Museum 
and Mason Toles, James Dorre, and William 
Hayden of the Arizona Department of Transpor- 
tation for assistance in various aspects of the 
study. 

AAAS-Newcomb Cleveland Prize 
To Be Awarded for an Article or a Report Published in Sciertce 

The AAAS-Newcomb Cleveland Prize is awarded annual- Throughout the year, readers are invited to nominate 
ly to the author of an outstanding paper published in Science papers appearing in the Reports or Articles sections. Nomi- 
fro111 August through July. This competition year starts with nations must be typed, and the following information provid- 
the '7 August 1981 issue of Science and ends with that of 30 ed: the title of the paper, issue in which it was published, 
July 1982. The value of the prize is $5000; the winner also author's name, and a brief statement of justification for 
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theories, or syntheses and are fundamental contributions to Avenue, NW, Washington, D.C. 20005. Final selection will 
basic knowledge or technical achievements of far-reaching rest with a panel of distinguished scientists appointed by the 
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paper must be a first-time publication of the author's own The award will be presented at a session of the annual 
work. Reference to pertinent earlier work by the author may meeting. In cases of multiple authorship, the prize will be 
be included to give perspective. divided equally between or among the authors. 
.......................................................................................................................................................................... 
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