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LETTERS (LC50), were 6.6 for spot, 70 for sheeps- 
head minnows, 10 for an estuarine mys- N SW auaa C-3T 

Kepone: Hazard to id, 121 for grass shrimp, and more than 
Constant Aquatic Organisms 210 for blue crabs. Kepone was lethal to 

adult sheepshead minnows exposed to 
Temperature Rudolph J. Jaeger (Letters, 9 July, p. 0.8 microgram per liter for 28 days. A 94) reports the chronology of mammalian significant number of embryos from 

Circulator toxicity tests with Kepone (chlordecone) adults exposed to 1.8 micrograms per and the exposures of workers at the Life liter were abnormal and died. When em- 
With dial-in Science Products Company of Hope- bryos were exposed to 0.08 microgram 

well, Virginia. Initial concern has proper- of Kepone per liter of water, 36 days 
temnerature ly been focused on the results of toxicity later, resulting juvenile fish were shorter and carcinogenicity tests on rats, rab- than control fish and some exhibited sco- 

CUIIUUE. - bits, dogs, and mice and on the disease liosis. Mysid shrimp exposed for 20 days 
that Kepone produced in exposed work- to about 0.2 microgram per liter pro- 
ers. We would like to document our con- duced fewer progeny; with greater con- Only $375. cern about the hazard of Kepone to centrations, their growth and survival 
aquatic organisms in the James River and were reduced. We are concerned because 
the Chesapeake Bay. all concentrations tested thus far in long- 

On-site tests of organisms taken from term exposures of sheepshead minnows 
the James River showed significantly and mysids have reduced survival, repro- 
high Kepone concentrations. These duction, or growth. 
tests, conducted at the Virginia Institute The threat of an even greater impact of 
of Marine Science and funded by the Kepone to aquatic organisms in the 
Environmental Protection Agency James River and expansion of this im- 
(EPA), revealed that concentrations in pact into the Chesapeake Bay, therefore, 
edible tissues of most fresh and estuarine is real and it may continue for some 
fin- and shellfish commonly ranged from years to come. It is essential that 
0.1 to more than 1 microgram per gram. we use knowledge now available to 
These concentrations exceeded allowable attempt to make decisions that may mini- 
health limits for commercial and sport mize the future impact of this insecticide 
fisheries and forced closure of the river to on the aquatic environment. 
some commercial and sport fishing. This DAVID J. HANSEN, ALFRED J. WILSON 
year Kepone concentrations have in- DELWAYNE R. NIMMO 
creased in anadromous fishes as they STEVEN C. SCHIMMEL 
spent more time in the river. LOWELL H. BAHNER 

Further, after laboratory exposures at Environmental Protection Agency, 
the EPA laboratory in Gulf Breeze, Flor- Environmental Research Laboratory, 
ida, we found that Kepone, like other Gulf Breeze, Florida 3256] 
chlorinated insecticides, is highly ROBERT HUGGETT 

... - bioaccumulative and persists in estuar- Virginia Institute of Marine Science, 
me organisms. Oysters, grass shrimp, and Gloucester Point 23062 

Your laboratory could be using a fishes have bioconcentrated Kepone 
new Lauda Constant Temperature Cir- from 425 to 20,000 times the concentra- 
culator with dial-in temperature con- tion in the surrounding water. Therefore, 
trol, and for as little as $375. action levels for edible seafoods now in Structured Water or Pumps? 

That's the price of the new Model force might be reached by as little as 5 
0-3T, with 1,000 watt heater, 8-liters parts of Kepone per trillion parts of wa- In her reporting of the ion-water con- 
per minute pumping capacity, easy- 
to-set one-knob thermostatic control, ter (nanograms per liter). In Kepone-free troversy (Research News, 18 June, p. 
built-in coil for external cooling, all water, oysters can depurate about 90 1220), Gina Ban Kolata is to be com- 
stainless-steel components, reading percent of the accumulated Kepone in 4 mended for her attempt to achieve a 
thermometer, and 301000C operating days, but fish may require more than 3 balanced presentation of opposing views 
range (0-100CC using external cool- weeks to lose 30 to 50 percent. Five on a hot argument. All the same, rebut- 
ing) with ?0.2'C control accuracy. 

Need greater control accuracy? weeks after fertilization of sheepshead tals to some lines of evidence disputed 
Model C-3B has it (?0.0300), plus minnow eggs containing Kepone, the ju- by the ion "pump" enthusiasts were in- 
pre-set temperature selection (250 370 venile fish retained as much as 46 per- correctly represented, while other telling 
and 5600) and fine adlustment within cent of the Kepone present in the eggs. data, rarely considered, did not surface. 
?1.000, all for $495. 

For literature on these and other Kepone can be accumulated by fish to According to the Science article, critics 
Lauda models, write: Lauda Division, concentrations that exceed those in their claiming that pumps are still feasible de- 
Brinkmann Instruments, Cantiague food. spite the thermodynamic conflict, continue 
Rd., Westbury, N.Y. 11590. In Canada: Kepone is acutely toxic to estuarine to cling to the argument that Minkoff and I 
50 Galaxy Blvd., Rexdale (Toronto), Ont. organisms, but long-term bioassays reveal have not accounted for the radioactive 

that the hazard to these organisms is labeling of the cellular phosphate pool 
Lauda 

greatly underestimated by the 96-hour even though we have shown that labeling 
Circulators tests. The concentrations in micrograms of this pool occurs instantaneously (1). 

per liter, estimated to be lethal to 50 That the "pool would limit the rate at 
Circle No. 98 an Readers' Service Card percent of the test animals in 96 hours which the labeled phosphate would be 

528 SCIENCE, VOL. 193 

LETTERS (LC50), were 6.6 for spot, 70 for sheeps- 
head minnows, 10 for an estuarine mys- N SW auaa C-3T 

Kepone: Hazard to id, 121 for grass shrimp, and more than 
Constant Aquatic Organisms 210 for blue crabs. Kepone was lethal to 

adult sheepshead minnows exposed to 
Temperature Rudolph J. Jaeger (Letters, 9 July, p. 0.8 microgram per liter for 28 days. A 94) reports the chronology of mammalian significant number of embryos from 

Circulator toxicity tests with Kepone (chlordecone) adults exposed to 1.8 micrograms per and the exposures of workers at the Life liter were abnormal and died. When em- 
With dial-in Science Products Company of Hope- bryos were exposed to 0.08 microgram 

well, Virginia. Initial concern has proper- of Kepone per liter of water, 36 days 
temnerature ly been focused on the results of toxicity later, resulting juvenile fish were shorter and carcinogenicity tests on rats, rab- than control fish and some exhibited sco- 

CUIIUUE. - bits, dogs, and mice and on the disease liosis. Mysid shrimp exposed for 20 days 
that Kepone produced in exposed work- to about 0.2 microgram per liter pro- 
ers. We would like to document our con- duced fewer progeny; with greater con- Only $375. cern about the hazard of Kepone to centrations, their growth and survival 
aquatic organisms in the James River and were reduced. We are concerned because 
the Chesapeake Bay. all concentrations tested thus far in long- 

On-site tests of organisms taken from term exposures of sheepshead minnows 
the James River showed significantly and mysids have reduced survival, repro- 
high Kepone concentrations. These duction, or growth. 
tests, conducted at the Virginia Institute The threat of an even greater impact of 
of Marine Science and funded by the Kepone to aquatic organisms in the 
Environmental Protection Agency James River and expansion of this im- 
(EPA), revealed that concentrations in pact into the Chesapeake Bay, therefore, 
edible tissues of most fresh and estuarine is real and it may continue for some 
fin- and shellfish commonly ranged from years to come. It is essential that 
0.1 to more than 1 microgram per gram. we use knowledge now available to 
These concentrations exceeded allowable attempt to make decisions that may mini- 
health limits for commercial and sport mize the future impact of this insecticide 
fisheries and forced closure of the river to on the aquatic environment. 
some commercial and sport fishing. This DAVID J. HANSEN, ALFRED J. WILSON 
year Kepone concentrations have in- DELWAYNE R. NIMMO 
creased in anadromous fishes as they STEVEN C. SCHIMMEL 
spent more time in the river. LOWELL H. BAHNER 

Further, after laboratory exposures at Environmental Protection Agency, 
the EPA laboratory in Gulf Breeze, Flor- Environmental Research Laboratory, 
ida, we found that Kepone, like other Gulf Breeze, Florida 3256] 
chlorinated insecticides, is highly ROBERT HUGGETT 

... - bioaccumulative and persists in estuar- Virginia Institute of Marine Science, 
me organisms. Oysters, grass shrimp, and Gloucester Point 23062 

Your laboratory could be using a fishes have bioconcentrated Kepone 
new Lauda Constant Temperature Cir- from 425 to 20,000 times the concentra- 
culator with dial-in temperature con- tion in the surrounding water. Therefore, 
trol, and for as little as $375. action levels for edible seafoods now in Structured Water or Pumps? 

That's the price of the new Model force might be reached by as little as 5 
0-3T, with 1,000 watt heater, 8-liters parts of Kepone per trillion parts of wa- In her reporting of the ion-water con- 
per minute pumping capacity, easy- 
to-set one-knob thermostatic control, ter (nanograms per liter). In Kepone-free troversy (Research News, 18 June, p. 
built-in coil for external cooling, all water, oysters can depurate about 90 1220), Gina Ban Kolata is to be com- 
stainless-steel components, reading percent of the accumulated Kepone in 4 mended for her attempt to achieve a 
thermometer, and 301000C operating days, but fish may require more than 3 balanced presentation of opposing views 
range (0-100CC using external cool- weeks to lose 30 to 50 percent. Five on a hot argument. All the same, rebut- 
ing) with ?0.2'C control accuracy. 

Need greater control accuracy? weeks after fertilization of sheepshead tals to some lines of evidence disputed 
Model C-3B has it (?0.0300), plus minnow eggs containing Kepone, the ju- by the ion "pump" enthusiasts were in- 
pre-set temperature selection (250 370 venile fish retained as much as 46 per- correctly represented, while other telling 
and 5600) and fine adlustment within cent of the Kepone present in the eggs. data, rarely considered, did not surface. 
?1.000, all for $495. 

For literature on these and other Kepone can be accumulated by fish to According to the Science article, critics 
Lauda models, write: Lauda Division, concentrations that exceed those in their claiming that pumps are still feasible de- 
Brinkmann Instruments, Cantiague food. spite the thermodynamic conflict, continue 
Rd., Westbury, N.Y. 11590. In Canada: Kepone is acutely toxic to estuarine to cling to the argument that Minkoff and I 
50 Galaxy Blvd., Rexdale (Toronto), Ont. organisms, but long-term bioassays reveal have not accounted for the radioactive 

that the hazard to these organisms is labeling of the cellular phosphate pool 
Lauda 

greatly underestimated by the 96-hour even though we have shown that labeling 
Circulators tests. The concentrations in micrograms of this pool occurs instantaneously (1). 

per liter, estimated to be lethal to 50 That the "pool would limit the rate at 
Circle No. 98 an Readers' Service Card percent of the test animals in 96 hours which the labeled phosphate would be 

528 SCIENCE, VOL. 193 

LETTERS (LC50), were 6.6 for spot, 70 for sheeps- 
head minnows, 10 for an estuarine mys- N SW auaa C-3T 

Kepone: Hazard to id, 121 for grass shrimp, and more than 
Constant Aquatic Organisms 210 for blue crabs. Kepone was lethal to 

adult sheepshead minnows exposed to 
Temperature Rudolph J. Jaeger (Letters, 9 July, p. 0.8 microgram per liter for 28 days. A 94) reports the chronology of mammalian significant number of embryos from 

Circulator toxicity tests with Kepone (chlordecone) adults exposed to 1.8 micrograms per and the exposures of workers at the Life liter were abnormal and died. When em- 
With dial-in Science Products Company of Hope- bryos were exposed to 0.08 microgram 

well, Virginia. Initial concern has proper- of Kepone per liter of water, 36 days 
temnerature ly been focused on the results of toxicity later, resulting juvenile fish were shorter and carcinogenicity tests on rats, rab- than control fish and some exhibited sco- 

CUIIUUE. - bits, dogs, and mice and on the disease liosis. Mysid shrimp exposed for 20 days 
that Kepone produced in exposed work- to about 0.2 microgram per liter pro- 
ers. We would like to document our con- duced fewer progeny; with greater con- Only $375. cern about the hazard of Kepone to centrations, their growth and survival 
aquatic organisms in the James River and were reduced. We are concerned because 
the Chesapeake Bay. all concentrations tested thus far in long- 

On-site tests of organisms taken from term exposures of sheepshead minnows 
the James River showed significantly and mysids have reduced survival, repro- 
high Kepone concentrations. These duction, or growth. 
tests, conducted at the Virginia Institute The threat of an even greater impact of 
of Marine Science and funded by the Kepone to aquatic organisms in the 
Environmental Protection Agency James River and expansion of this im- 
(EPA), revealed that concentrations in pact into the Chesapeake Bay, therefore, 
edible tissues of most fresh and estuarine is real and it may continue for some 
fin- and shellfish commonly ranged from years to come. It is essential that 
0.1 to more than 1 microgram per gram. we use knowledge now available to 
These concentrations exceeded allowable attempt to make decisions that may mini- 
health limits for commercial and sport mize the future impact of this insecticide 
fisheries and forced closure of the river to on the aquatic environment. 
some commercial and sport fishing. This DAVID J. HANSEN, ALFRED J. WILSON 
year Kepone concentrations have in- DELWAYNE R. NIMMO 
creased in anadromous fishes as they STEVEN C. SCHIMMEL 
spent more time in the river. LOWELL H. BAHNER 

Further, after laboratory exposures at Environmental Protection Agency, 
the EPA laboratory in Gulf Breeze, Flor- Environmental Research Laboratory, 
ida, we found that Kepone, like other Gulf Breeze, Florida 3256] 
chlorinated insecticides, is highly ROBERT HUGGETT 

... - bioaccumulative and persists in estuar- Virginia Institute of Marine Science, 
me organisms. Oysters, grass shrimp, and Gloucester Point 23062 

Your laboratory could be using a fishes have bioconcentrated Kepone 
new Lauda Constant Temperature Cir- from 425 to 20,000 times the concentra- 
culator with dial-in temperature con- tion in the surrounding water. Therefore, 
trol, and for as little as $375. action levels for edible seafoods now in Structured Water or Pumps? 
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that the hazard to these organisms is labeling of the cellular phosphate pool 
Lauda 

greatly underestimated by the 96-hour even though we have shown that labeling 
Circulators tests. The concentrations in micrograms of this pool occurs instantaneously (1). 

per liter, estimated to be lethal to 50 That the "pool would limit the rate at 
Circle No. 98 an Readers' Service Card percent of the test animals in 96 hours which the labeled phosphate would be 
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Pharmacia Gel Electrophoresis System 
for polyacrylamide gradient electrophoresis 

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

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

Gel electrophoresis apparatus GE-4 Destainer power supply DPS 
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Full range of accessories for all applications. phoretic destaining up to 90 minutes. 

Find out more about the Pharmacia Gel Electrophoresis Systemfromyourusualsupplierofsephadex?andsepharose? 

Pharmacia Fine Chemicals  Pharmacia 
Division of Pharmacia, inc. 
Piscataway, New Jersey 08854 Chemicals Phone (201)469-1222 
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In its first issue (May-June 1976) INTERCIENCIA editor Marcel Roche extended an invitation 
join in "a new journey, a new journal," a unique venture in communication among the scientific com- 
munities of the Western Hemisphere. 

flJERLEflE9 * INTERCIENCIA is an interdisciplinary journal ad- 

dressed to scientists, engineers, technologists, devel- 
opment planners, educators, and others who share a 

. 1 common interest in the relevance and use of science in 
a. journa1 of SCIOnCC & the solution of human problems. 

technology for development U INTERCIENCIA contains articles pertaining to all 
countries of the Western Hemisphere, with a particular 
focus on Latin America. Articles are presented in Span- 
ish, English, and Portuguese, with ample summaries in 
all three languages. 

_________________ _______ * INTERCIENCIA stresses a broad approach to scien- 
tific communication, relaying news of scientific institu- 
tions and achievements in the Americas. No other jour- 
nal published in Latin America serves this need. 

______________ * INTERCIENCIA will address a wide range of topics 
including Food and Nutrition . Energy . Health and ____ Population . Arid Lands . Tropical Forests . Technology ______ Transfer Hydrology . Ecology and Environmenral Prob- 

___ lems . Science Policy . Renewable and Non-Renewable 
Resources 

edited and published in Latin America, INTERCIENCIA is sponsored by scientific organizations of 
six countries 

produced under the editorial direction of Dr. Marcel Roche, Senior Investigator of the Vene- 
zuelan Institute of Scientific Research (IVIC), and a regional board of editors including Dr. Philip 
Abelson, editor of Science (United States), and Dr. Luis Estrada, editor of Natura/eza (Mexico) 

... an exciting new journal for everyone concerned with the growth and understanding of science in 
the Americas! 

For correspondence with the Editor, please write Marcel Roche, INTERCIENCIA, Apartado 51842, 
Caracas 105, Venezuela. 

First issue appeared May-June 1976. Published six times a year. Subscribers from North America 
may use the following: 

?1 
*mITrKAurmIua ?1 mmii rwu;mruuu;mu Suhscribe Now! Six issues yearly. 

 P.O. BOX 19315 WASHINGTON, D.C. 20036 

Pie ise enter my subscription for one year (six issues( of INTERCIENCIA. 

(Mike check pay-lie to INTERCIENCIA Association and mirk one 1 ox b 4ow.) 

Jill I am i member of AAAS and attach my cheek 
t)r money order 101 $1000. N (Ple s Print) 

jI 1 attach my cheek or mooney order for $1500 
(other individual subscription). Address (Street or Box) 

 Oui- purchase order for $2000 is atraehcd (insti -_______________________________________________________________________ 

tution-ti subscription). City State Zip (Country) 
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at your desk. BASIC power. The 4051 will handle most appli- and lease agreements. And he'll 
Graphics power. Terminal capa- cation problems. But for your most set up a demonstration right on 
bility. You've got instant access to complex problems, the 4051  your desk. Call him right now, or 
answers, all from one neat Data Communications Interface write. 
package. option can put you on-line to Tektronix, Inc. 

Easy-to-learn, enhanced BASIC. powerful Graphic applications that Information Display Group 
We took elementary, English-like no stand alone system can tackle. P.O. Box 500 
BASIC, and beefed it up for more Just $6995.* Less than most Beaverton, Oregon 97077 
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features like VIEWPORT, . expandable to 32K, with 300K byte TEKTRONIX? . . 
cartridge tape drive, full Graphics ... 

CRT, upper/lower case, and all 
the BASIC firmware. Circle No  on Read 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Politics and Reason 
Science serves its readers as a forum for the pre- 

sentation and discussion of important issues related to A presidential campaign is a fine spectacle. If it is no more than that, for 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by whatever reasons, it is time to ask why. When the republic was being ar- 
publishing only material on which a consensus has been ranged, the Federalist papers burrowed deeply into regions of political 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- thought and meanings. Nearly two centuries later, the ordained rhythms of 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the litics seem an end in themselves, concerned with a transition of parties 
AAAS or the institutions with which the authors are affil- and power but not a transition of reason or purpose. It is a troubling curtain 
iated. raiser on our third century. 

Editorial Board The function of elective politics is to choose leadership. This is a choice 
1976 

ALFRED E. BROWN FRANK PRESS to be grounded on substance rather than on electronic and acoustic images. 
JAMES F. CRow FRANK w. PUTNAM The characters and abilities of the potential leaders enter into making the 
HANS LANDSBERG MAXINE SINGER choice, but it is the substance that defines the quality of the choice. What 
EDWARD NEY ARTHUR M. SQUIRES 

are the terms on which an affluent and technologically powerful nation pro- 
1977 

wARD GOODENOUGH DONALD KENNEDY poses to conduct its affairs in a troubled world? For that matter, are af- 
cLIFFORD GROBSTEIN NEAL E. MILLER fluence and power, together with the means to secure and preserve them, to 
H. S. GUTOWSKY RAYMOND H. THOMPSON be the continued goals of our public policies and the measure of effective 
N. BRUCE HANNAY 

Editorial Staff leadership? If not affluence and power, then what? In the scramble for 
Editor votes, who is going to speak of such matters, and who will listen? 

PHILIP H. ABELSON It may be said fairly that this is a brimming century of information and 
Publisher Business Manager knowledge. Science, technology, and humanism have all spread a feast of 
WILLIAM D. CAREY HANS NUSSBAUM information before us for the taking. Our comprehension of the human con- 

Managing Editor: ROBERT V. ORMES dition and its dilemmas is not yet what it should be, but there is no denying 
Assistant Editors: ELLEN E. MURPHY, JOHN E. that we know enough to grasp the dimensions of our responsibilities and the 

RINGLE 
Assistant to the Editors: RICHARD SEMIKLOSE consequences of trifling with them. If the turmoil of the past decade has re- 
News and Comment: JOHN WALSH, Editor; PHILIP M. . sulted only in giving issue politics a permanent bad name, we are in trouble. 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, At the margins of one's memory there is an echo of Adlai Stevenson's ad- 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS 
WADE. EditorialAssistant, SCHERRAINE MACK vice to a Princeton senior class: to touch the truth and feel the hem of heav- 

Research News: ALLEN L. HAMMOND, WILLIAM D. en. 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR For at least two decades, American science with good reason has argued 
L. ROBINSON, GINA BARI KOLATA, FANNIE GROOM 

Book Reviews: KATHERINE LIvINoSToN, LYNN MAN- for something resembling a national science policy framework. Some of the 
FIELD, JANET KEGG elements of such policy are now written into recent legislation. Even so, it 

Cover Editor: GRAYCE FINGER seems more likely that the future directions of science and technology in the 
Editorial Assistants: JOHN BAKER, ISABELLA BoUL- United States will be shaped by the working premises, values, and general 

DIN, MARGARET BURESCH, ELEANORE BUTZ, MARY 
DORFMAN, SYLVIA EBERHART, JUDITH GIVELBER, mind-set of the country. If the accepted proposition were to be, for instance, 
CAITILIN GORDON, CORRINE HARRIS, NANCY HART- the unconstrained economic growth is the consensus goal, then science and 
NAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, RUTH 
KULSTAD, MARGARET LLOYD, JEAN ROCKWOOD, LEAH technology would be called upon to support it. If, instead, the common 
RYAN, LOIS SCHMITT, YA LI SWIGART, ELEANOR sense is that compulsive and unqualified growth will lead to new disorders 
WARNER 

Guide to Scientific Instruments: RICHARD SOMMER and the exhaustion of both resources and human tolerance, then science and 
Membership Recruitment: GWENDOLYN HUDDLE; technology would have a very different agenda. How does knowledge get 

Subscription Records and Member Records: ANN RAG- worked into so fundamental a choice as this? 
LAND It is a very large and real question. Rufus Miles, in a provocative book,* 

Advertising Staff 
Director Production Manager argues that we are close not only to the limits of growth but to the limits of 
EAai J. SCHERAGO MARGARET STERLING political solutions. A hundred years ago Thomas Huxley saw what was com- 

Advertising Sales Manager: RICHARD L. CHARLES ing and observed that "Size is not grandeur and territory does not make a 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 nation. The great question is what are you going to do with all this? What is 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: to be the end of which this will be the means?" 
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2772); DORSET VT. 05251: Fred W. Dieffenbach, Kent dispensability. To pin the future simplistically to the idea that more is bound 
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EDITORIAL CORRESPONDENCE: 1515 Massachu- to be better, without recycling Huxley's questions, is to ignore the profound 
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1976. ADVERTISING CORRESPONDENCE: Room  E. Miles, Jr., Awakening from the American Dream (Universe Books, New York, 1976). 
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PE-6- 1858. 
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In fact,there are lots of reasons Each Hamilton 700 is a unique, 
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these Hamilton syringes for precision. 
over 20 years . .there are just more of them around.... 7hereareover50m.ode.Is 

and options. Seven ca- 
But, more importantly, they pacities, from 5 l to 500 
continue to be the best selling sal; needle lengths and 
syringe on the market today... gauges vary; you can or- 
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Stainless steel plungers are preci- Why not look into the details by writ- 
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Coming In August... 

R&D 
in the Federal Budget: 

FY 1977 

A Major New Book From AAAS 
by Willis H. Shapley 
for the Committee on 

Science and Public Policy 

* How are decisions really made on federal funds for ,aYj6fli 

research and development? 
* What important changes are being implemented 
in the Congressional budget process, and how will 
they affect future R & D budgets? 
* How was the 1977 Federal Budget prepared, 
and what may happen to it? 

Few members of the scientific and engineering communities know the answers to these crucial 
questions, even though the future of their projects, their programs and institutions, and even 
whole fields of science or technology will be heavily influenced by government funding for 
R & D. RESEARCH AND DEVELOPMENT IN THE FEDERAL BUDGET: FY 1977 is a report 
and commentary by an experienced former budget official. It provides current and uthorita- 
tive treatment of R & D in the federal budgeting process, with important information for 
scientists, engineers, research institutions, administrators, and students of public policy. In the 
changing climate of government support for R & D, this book is essential reading. Order your 
copy now, and receive it soon after publication in August. 

PREPUBLICATLON ORDER FORM Publication Scheduled for August 1976 

Please send me copies of 
RESEARCH AND DEVELOPMENT IN THE FEDERAL BUDGET: FY 1977 

Retail Price.$5.50 AAAS member price (prepaid). $4.95 

Bulk Order Rates Available On Request 

LII Check or money order enclosed (Payable to AAAS) D Please bill me 

Name American Association for 

Address ______________________________________________________________ Department L 

State Zip the Advancement of Science 
City if 1515 Massachusetts Avenue 20005 13 AUGUST 1976 603 



pacity air-circulation system provides 
heat-up to 370C in 10 minutes. The shak- 
er drive imparts agitation in a range of 
speeds from 40 to 500 revolutions per 
minute. Rate of agitation is reproducible 
and is indicated by a tachometer. Option- 
al accessories provide for cooling to be- 
low ambient temperatures and for such 
applications as the introduction of gas- 
eous atmospheres. New Brunswick Sci- 
entific. Circle 790. 

Automatic Focusing Disposable Chromatography Columns Filter Unit Holder 

Scanning Electron Microscope Disposable columns, packed with The filter unit holder is designed for 
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The pH 104 reads directly to 0.001 pH phy plates. The chamber provides rapid 

unit or to 0.1 millivolt. The readout is re- Model 3916 has 104 square feet of shelf equilibration and requires only small 
producible to better than 0.01 pH unit space, with up to 19 shelves. Temper- amounts of solvent. Each chamber is 
per millivolt. The device features binary ature control is within 0. l'C over a range grooved to hold up to five plates at a time. 
coded decimal and analog outputs for of 40C above ambient to 600C. Precise Scored Uniplates, 10 by 20 centimeters, 
use with recorders or data processing de- control at 370C is assured when used separate readily to yield eight plates suit- 
vices. Temperature compensation is au- with cell rollers, shakers, and stirrers; no able for developing in the chamber. Anal- 
tomatic or it may be done manually. refrigeration is required. A positive hon- tech. Circle 782. 
Brinkmann Instruments. Circle 778. zontal air flow system promotes uniform- 

ity to within 0.250C at all 'shelf heights 
under full-load conditions. Forma Scien- Pocket Digital Thermometer 

Four-Function Spectrophotometer tific. Circle 780. 
The Digital Dependatherm thermome- 

The Spectro Plus combines four func- ter reads in degrees Fahrenheit or Ccl- 
tions in a single unit. It performs spectro- Bench-Top Continuous Reactor sius over the range from 60o to 20000F 
photometry from 260 to 750 nanometers; or -50 to 1 1000C in l increments. With 
fluorimetry, both front face and 90-de- The model 403 Continuous Ergulator special probes, the standard Celsius in- 
gree angle; pH measurement; and mea- has a working volume of 34 gallon (14 gal- strument reads from -30.0 to 200.00C in 
surements of dissolved oxygen concentra- lon per stage). Maximum working pres- increments of 0. l. Accuracy is 0.5 per- 
tion. Features include a light source and sure of this three-stage reactor is 450 cent of reading ? I least significant digit. 
monochromator that yield usable radia- pounds per square inch. Material in con- The standard surface temperature probe 
tion at a constant bandwidth from 260 to tact with chamber contents is 316 stain- responds within 4 seconds. Atkins Tech- 
750 nanometers. There are two recorder less steel. Units are available with jack- nical. Circle 783. 
outputs. Haake, Temperature Control eting and sparger in any stage and with 
Equipment Division. Circle 781. variable-speed drive. Bethlehem. Circle 

- --__-- 785. PROM Programmer 
Newly offered instrumentation, apparatus, and 

laboratory materials of interest to researchers in all The PR-2 PROM duplicator-tester- 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is Bench-Top Incubator-Shaker programmer incorporates basic para- 
given to purpose, chief characteristics, and avail- metric tests as part of the program-yen- 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- Model G24 provides a wide range of fication cycle. It tests output leakage and 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number closely controlled temperatures from verifies programmed parts with worst 
on the Readers' Service Card (on pages 538A and near ambient to 600C, with an accuracy case fanout loads, Vcc, V01/V0h levels, 
602A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER and gradient within ?0.50C. A large-ca- and simulated temperature testing. As a 
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annuity programs 
Supplemental Retirement Annuities (5RA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
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taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 
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film and slide density data. One- and 793. 
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Break the RIA,AA bottleneck. 
Grumman's ADP-30 Dilutor/dispenser is fast, accurate and [3H] DIHYDROERGOCRYPTINE 

easy-to-use. It automates many operations at very lowcost. NEN is pleased to make available the latest 
As a dilutor and/or dispenser, the ADP-30SD offers three pump radiochemical for the study of drug receptors. 

configurations; 2il-20Opi, 2Oil-1OOOil, 400gl-20,OOOil. Repro- 
ducibility better than one part in a thousand. This flexibility and Identification of a-adrenerg ic receptors in 
precision solves many difficult liquid handling problems, such as: uterine smooth muscle has been described 
atomic absorption, enzyme analysis reagent preparation, and using PH] Dihydroergocryptine binding.1 
repetitive and volumetric laboratory operation, md uding the most 
complex RIA protocols. Dihydroergocryptine, 9,1O-[9,10-3H(N)]- 

with an optional dilutor, accessory, the ADP-3OSD can pick up 15-3OCi!mmol Ethanol solution 
41 to imI and dilute with 10i1 to 20m1. Dilution ratios upto 
10,000:1, depending on pump selection. The high-visibility micro -NET-523 $l5/250/LCi $180/lmCi $450/5mCi 
meter volume-setting panel improves accuracy and speeds 1 L T Williams and R J Lefkowitz, Aipha-Adrenergic 
changeover. Teflon? and Pyrex?* passageways handle all fluids, Receptor Identification by f3H1 Dihydroergocryptine 
eliminate contamination, facilitate cleaning. Notools required, 
priming is fast. Footswitch and multiplier optional. For a demon- Binding, Science, 192, 791 (1976) 
stration or information write: Grumman Data Systems corporation. 

Grumman Data Systems OOS-l/76 New England Nuclear 
Instruments Systems Products 549 Aiban t St,eet Boston Massachusetts 02118 

45 crossways Park Drive, Woodbury, N.Y 11797 NEN Canada Ltd., customer ervice 617-482-9595 Lachine, Quebec, NEN Chemicals GmbH, Dreieichenhain,W. Germany. 
?duPont (516)575-3888 'cornng 

For information Circle Readers' Service No. 8. Circle No. 127 on Readers' Service Card 
For Demonstration Circle Readers' Service No. 9. 

The Freezer People FOR1A The Incubator People 

MODEL 
3156 

MODEL 
8200 

Bio-Freezers. 12 and 20 Cu. ft. chest and water-jacketed incubators, with solid- 
13 Cu. ft. upright models to 75O C and state direct-dial automatic 002 control 
9QO C guaranteed in a + 850 F am- 0-20%, ? 0.2%. Available in single chain- 
bient. The self-charging battery safety ber, side-by-side, and vertically stacked 
alarm system is standard. Our literature models. Our literature has the details. 
has the details. 
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LETTERS RESEARCH NEWS 
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exist and are always passive (that is, contact the neuroblasts temporarily 
down the electrochemical gradient). If wrap themselves around the fiber before 
there is no electrochemical driving force, undergoing differentiation and the migra- 
there is no net Na or K flux. tory movements needed for the devel- 

The most direct evidence (2) comes opment of the mature Daphnia optic sys- 
from experiments on giant axons of the tem. Levinthal thinks that the contact 

I squid (up to 1 mm in diameter). These between the lead fiber and the neuro- 

/ axons can be cannulated, and about 95 blasts is somehow involved in signaling 
I .; percent of the cell plasm replaced by the neuroblast to differentiate. 

- solutions of known composition. Normal He says that these observations would 

action potentials are generated when the not have been possible without three- 
- I internal solution has a composition simi- dimensional reconstructions of the devel- 

lar to that of the axoplasm. The fluxes of oping neurons at different stages of devel- 
Na and K ions vary with the composition opment. For example, the investigators 
of the internal and external solutions and would not have been able to distinguish 
with transmembrane voltage (voltage dif- in electron micrographs the stage in 
ference between inside and outside solu- which the neuroblast wraps around the 
tions) in the direction predicted from the nerve fiber from ordinary nerve fibers 
electrochemical gradients for these ions. with myelin sheaths. These sheaths are 

PerW to A perfused axon can generate 300,000 also composed of cells wrapped around action potentials. It is difficult to at- nerve fibers. Jot,Scje 
tribute these results to the residual cell Sydney Brenner and his colleagues at 

rr.. plasm, and one is forced to a membrane the MRC Laboratory of Molecular Biol- 
to ei8 theory of action potentials powered by ogy in Cambridge, England, are now us- 

Na and K gradients across the membrane. ing computers to study the anatomy of 
their This and much other evidence firmly es- the nervous system of a simple round- 

tablish that excitable cells have Na and K worm. The investigators have produced 
ion activities which are respectively genetic mutants of the worms that have ItILIrq 
lower and higher than these activities in unusual behavioral patterns. They hope 
the solution bathing the cells, that is, Na to determine how the neuronal anatomy 
and K ions are not in thermodynamic of the mutants differs from that of normal 
equilibrium across the cell surface. The animals and to unravel how genes con- 
energy for generating action potentials trol neuronal structure and function. 
comes from the concentration differences The techniques of computer recon- 

There are lots of acrylamide gel of Na and K ions and these differences are struction of neuronal structure are not 
compositions and lots of proce- maintained throughout life. Thus the ne- limited to cells from simple invertebrate 
dures for eluting radioactivity from cessity for (but not the existence of) ion animals, however. Several investigators 
them for counting-some good, pumps in excitable cells is established, are using them to study the nervous sys- 
some not so good. Those who contend that the properties tems of a wide variety of vertebrates 

Our LSC Applications Labora- of structured water are the complete or including the frog, cat, rat, and even the 
tory has studied a procedure using major explanation of Na and K ion distri- human. One goal is to determine how 
AQUASOL? Universal LSC Cocktail butions between cells and bathing media environment affects the development of 
which is applicable to common must not only "prove" that ion pumps cells in various areas of the brain. For 
gel types for separating RNA, DNA, are energetically impossible in normal example, the visual responses of cats 
and proteins: It yielded recovery excitable cells but must also provide an raised in a striped environment differ 
rates averaging around 90%, which alternative equilibrium explanation of from those of normal cats. How these 
is three times better than some how excitable cells can produce net behavioral changes are related to neuro- 
frequently used methods. flows of Na and of K across their sur- nal structure is a major question that 

faces in the absence of electrochemical computer techniques may help answer. If this sounds interesting to you, gradients of these ions. The latter is dif- Once a body of information about the 
ask us to send LSC Applications 
Notes #5 & #12: Counting Acryla- ficult, since the second law of thermody- structure of nerve cells and their inter- 
mide Gel Slices, and Solubilization namics apparently has to be violated, connections has been acquired, whether 

J. WALTER WOODBURY from computer or other studies, it can be Acrylamide Gels.' Precautions Department of Physiology, fed into an appropriately programmed 
by Dr. Yutaka Kobayashi. University of Utah Medical Center, computer in order to build models of 

Salt Lake City 84132 whole Peas of the brain. Llinas and A. 
Pellionisz of Semmelweis University New England Nuclear 1. A. L. Hodgkin References Medical School in Budapest, Hungary, 
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dow and mounting flange. FACT-50 and CH-2 complete with temperature cinity of the nerve cell bodies. After 
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