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The Beckman J2-21 is the 
most reliable high-speed centrifuge 
in the world. It uses proven com- 
ponents designed for continuous, 
trouble-free performance at speeds 
up to 21,000 rpm. A powerful DC 
drive accelerates rotors quickly. 
An automatic partial vacuum 
makes parts last longer, and you 
use less energy. The J2-21 is sound 
engineered for quiet-very quiet- 
operation. And it is the only centri- 
fuge of its type that is UL listed. 

With the J2-21, you have a 
choice of eleven different rotors. 
There are six fixed angle, including 
the popular JA-17 which holds 14 
50-mL tubes; two swinging bucket; 
a vertical tube; and the JCF-Z with 
interchangeable cores for continu- 
ous flow and zonal centrifugation. 
Of special interest is the Elutriator 
Rotor for gently harvesting whole 
cells and other fragile materials. 

The quiet, reliable J2-21 is 
backed by Beckman, with the 

largest instrument sales and service 
organization in the world. Send for 
brochure SB-366 to Beckman 
Instruments, Inc., Spinco Division, 
1117 California Avenue, Palo Alto, 
CA 94304. 

BECKMANI 
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Would you welcome please: 

Ultra-pure NENZYMESM for research 

NENZYMEST 
Enzymes for Research 
Purified to homogeneity 
Biologically tested 

Originally we prepared NENZYMES for use in our bio- 
logical testing program for radiochemicals, because 
purchased enzymes could not match standards 
required by our quality control systems. Now 
NENZYMES are routinely employed in testing our 32P 
and 3H labeled nucleotides, and are components in 
our Nick Translation and End Labeling Systems. For 
the first time we are making them available to the 
research community as the beginning of a growing 
line of ultra-pure enzymes for research use. 

Exclusive packaging has been designed which brings 
NENZYMES to your laboratory at correct temperatures 
but without ice, water, splash, and nuisance. Complete 
assay information is included. 

DNA Polymerase I (E. coli) 
No detectable DNA endonuclease activity 
Reliable component in NEN's complete 
Nick Translation Systems [32P] and [3H] 
NEE-100: Available in 600 or 3000 units 

T4 Polynucleotide Kinase 
Mutant enzyme contains no 3' phosphatase activity, 
allowing preparation of oligonucleotides 
with 3' and 5' phosphates 
No detectable ribonuclease or deoxyribonuclease 
activities 
Reliable component of NEN's 5'-End Labeling System 
NEE-101: Available in 250 or 1250 units 

Large Fragment DNA Polymerase I 
(Klenow Fragment) 
No detectable DNA endonuclease activity 
Tested to demonstrate high dATP,[a-32P]- 
incorporation into DNA 
NEE-102: Available in 100 or 500 units 
Circle No. 359 on Readers' Service Card 

New for 

Herpes SimplexVirus Studies 
lodo-2'-deoxycytidine, 5-[1251]- 
>700Ci/mmol 
Ethanol:water, 1:1 
NEX-150 10uCi 2 x10Ci 50/Ci 2x50/Ci 
Prepared fresh for stock first Monday each month 
Circle No. 360 on Readers' Service Card 

DNA, IdCTP, IUdR 
Deoxyribonucleic acid, 
[iododeoxycytidine -5-1251]- 
(Calf thymus. No single-stranded DNA 
detected immunologically.) 
>0.1,uCi/btg 
0.01M Tris-HCI, 1.0M NaCI, 0.0001M EDTA, 
pH 7.5, shipped in dry ice 
NEX-082 1uCi 5uCi 
Prepared fresh for stock fourth Monday each month 

lododeoxycytidine 5'-triphosphate, 
tetra(triethylammonium) salt, 5-[251]- 
>900Ci/mmol 
Ethanol:water solution, 1:1, shipped 
in dry ice 
NEX-074 100lCi 500S Ci lmCi 
Prepared fresh for stock third Monday each month 
lododeoxyuridine 5-[1251]- 
>2000Ci/mmol 
0.01M Acetic acid:ethanol solution, 1:1 
NEX-072 0-500,Ci lmCi 2mCi 
Prepared fresh for stock Wednesday 
after fourth Monday each month 
Circle No, 361 on Readers' Service Card 

Not for use in humans or clinical diagnosis. 

,1 New England Nuclear 
?>8 549 Albany Street, Boston, Mass. 02118 

Call toll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-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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i~A*RIQULTURE~ O~ ~ E~~8T~~~ALeech embryo showing part of the fu- 
ture nervous system as a band of small, 

.......red-fluorescing cells bordering the ven- 
~~~~ ........4~~AL(X)~ ~tral midline. An N teloblast was inject- 
Ep"~~~~~~t.~~~~~~~ ed with rhodamine-labeled dodecapep- 

tide at staee 6a. After subiihseauient de- ............~........ .............................. ....... ..............-.... ....... ....................... ..,-.- .--;- ---.-... 
velopment to mid-stage 8 the embryo 
was fixed and stained with Hoechst 
33258. Nuclei appear as blue-fluoresc- 
ing dots; only the injected cell (center) 
and its clonal descendants fluoresce red 
(about x 610). See page 1538. [Saul J. 
Zackson, Molecular Biology, Universi- 
ty of California, Berkeley] 
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The 
longest line 
a-Adrenergic 
Clonidine hydrochloride, [4-3H]- 
Desmethylimipramine hydrochloride, 

[2,4,6,8-3H]- 
Dihydro-a-ergocryptine, 9,10-[9,10-3H(N)]- 
WB-4101 (2,6-Dimethoxyphenoxyethyl) 

aminomethyl-1, 4-benzodioxane, 
2-lphenoxy-3-3H(N)]- 

Epinephrine, levo-[methyl-3H]- 
Norepinephrine, /evo-[7,8-3H(N)]- 

p-Adrenergic 
Carazolol, DL-[3,6-3H(N)]- 
Dihydroalprenolol hydrochloride, levo- 

[propyl-2,3-3H]- 
Epinephrine, levo-[N-methyl-3H]- 
Hydroxybenzylisoproterenol, p-[7-3H]- 
lodohydroxybenzylpindolol, [1251]- 
Isoproterenol, DL-[7-3H(N)]- 
Norepinephrine, /evo-[7,8-3H(N)]- 
Propranolol, L-[4-3H]- 

Aspartate 
Aspartic acid, D-[2,3-3H]- 
Aspartic acid, L-[2,3-3H]- 
Methyl-D-aspartic acid, N-[methyl-3H]- 

BenZodiazepine 
Diazepam, [methyl-3H]- 
Flunitrazepam, [methyl-3H]- 

Cholinergic 
Muscarinic 
Acetylcholine chloride, [N-methyl-3H]- 
Choline chloride, [methyl-3H]- 
Pilocarpine, [3H(G)]- 
Scopolamine methyl chloride, 

[N-methyl-3H]- 
Nicotinic 
Acetylcholine chloride, [N-methyl-3H]- 
a-Bungarotoxin, [1251]- 
Choline chloride, [methyl-3H]- 
Tubocurarine chloride, dextro-[1 3'-3H(N)]- 

Dopaminergic 
ADTN Amino-6,7-dihydroxy- 

1 ,2,3,4-tetrahydronaphthalene, 
2-[5,8-3H]- 

Amphetamine sulfate, D-[3H(G)]- 
Apomorphine, [8,9-3H]- 
Chlorpromazine, [H]- 
Dihydroxyphenylethylamine, 

3,4-[ethyl-1 -3H(N)]- or [ethyl-2-3H(N)]- 
Haloperidol, [3H(G)]- 
Propylnorapomorphine, N-[propyl-3H(N)]- 
Spiroperidol, [1 -phdnyl-4-3H]- 

GABA 
Alanine, P-[3-3H(N)]- 
Aminobutyric acid, y-[2,3-3H(N)]- 
Dihydropicrotoxinin, a-[8,1 0-3HI- 
Isoguvacine hydrochloride, [3H]- 
Muscimol, [methylene-3H(N)]- or [4-3H]- 
Nipecotic acid, [ring-3H]- 

Glutamate 
Glutamic acid, L-[3,4-3H]- 

Glycine 
Glycine, [2-3H]- 

of labeled 
ligands 
Histamine 
Hf 
Histamine, [3H(G)]- 
Pyrilamine, [pyridinyl-5-3H]- (Mepyramine) 
H2 
Histamine, [3H(G)]- 

Opiate 
Dihydromorphine, [7,8-3H(N)]- 
Enkephalin (5-L-leucine), [tyrosyl-3,5-3H(N)]- 
Enkephalin (5-L-methionine), 

[tyrosyl-3,5-3H(N)]- 
Enkephalinamide 

(2-D-alanine-5-L-methionine), 
[tyrosyl-ring-2,6-3H]- 

Ethylketocyclazocine, [9-3H]- 
Morphine, [6-3H(N)]- 

Serotonin 
Hydroxytryptamine binoxalate, 5-[1,2-3H(N)]- 
Hydroxytryptamine creatinine sulfate, 

5-[1,2-3H(N)]- 

Steroid 
Androgen 
Dihydrotestosterone, 

[1,2,4,5,6,7,16,17-3H(N)]- 
Methyltrienolone, [1 7a-methyl-3H]- (R 881 )* 
Testosterone, [1,2,6,7,16,17-3H(N)]- 

Estrogen 
Estradiol, [2,4,6,7,16,17-3H(N)]- 
lodo-3,1 7fP-estradiol, 1 6a-[1251]- 
Moxestrol, [11 P-methoxy-3H]- (R2858)* 
Glucocorticoid 
Dexamethasone, [6,7-3H(N)]- 
Prednisolone, [6,7-3H(N)]- 
Triamcinolone acetonide, [6,7-3H(N)]- 

Mineralocorticoid 
Aldosterone, D-[1,2,6,7-3H(N)]- 

Progesterone 
Dihydroprogesterone, [1,2-3H(N)]- 
Nor-1 7a-ethynyltestosterone, 19-[6,7-3H(N)]- 
Progesterone, [1,2,6,7-3H(N)]- 
Promegestone, [1 7a-methyl-3H]- (R5020)* 
*Manufactured by NEN under licensed agreement of 
ROUSSEL-UCLAF. 

Miscellaneous 
Dihydroxyvitamin D3, la, 25-[26,27-3H]- 
Hydroxyvitamin D3, 25-[26,27-3H]- 
Imipramine hydrochloride, [2,4,6,8-3H]- 
Phencyclidine, [piperidyl-3,4-3H(N)]- 
Reserpine, [benzoyl-3H(G)]- 

Circle No. 371 on Readers' Service Card 

is longer yet: 
New labeled ligands 
Aminoclonidine, p-[3, 5-3H]- 
Dioxolane, L( +)-cis-[2-methyl-3H]- 
Domperidone, [benzene-ring-3H]- 
Doxepin, [methyl-3H]- 
Lysergic acid diethylamide, 

[N-methyl-3H]- 
Melanotropin Release Inhibiting 

Hormone, [L-proline-2, 3, 4, 5-3H]- (MRIH) 
Naloxone, [N-allyl-2, 3-3H]- 
Oxotremorine-M, [methyl-3H]- 
Oxymorphone hydrochloride, 

[N-methyl-3H]- 
Pargyline, [3H(G)]- 
Prazosin, [furoyl-5-3H]- 
Quinuclidinyl benzilate, 

L-[benzilic-4,4'-3H(N)l- 
SKF 10,047, [N-allyl-2, 3-3H]- 
Yohimbine, [methyl-3H]- 

Not for use in humans or clinical diagnosis. 

([ New England Nuclear 
(?~ 549 Albany Street, Boston. Massachusetts 02118 

Call tcll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-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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Whatever you need in the way of 
laboratory equipment for science and 
industry, there's a good chance you'll 
find it in the Intec line. 

For example: 
(A) Our Reach-In Refrigerators 

(+40C) are available in single, double 
and triple door models, as well as 
blood bank models with dual pane 
glass doors, alarm and recorder. 

(B) The Intec 6100 Flash Freezer 
(3.9 cu. ft./110 liters strage at -800C 
constant run) provides for rapid freez- 
ing of plasma and pre-freezing of 
red cells. 

(C) Our Low-Temp chest and verti- 
cal freezers are available in a variety 
of capacities from 4 cu. ft.151 liters 

to 20 cu. ft./589 liters, with pulldowns 
to -850C. 

(D and E) Intec's compact under- 
counter and free-standing refriger- 
ators (+40C) are available in single 
and double door models, as well as 
blood bank models with dual pane 
glass doors, alarm and recorder. 

(F) The Intec 1000 Series dual 
purpose bath-circulators can handle all 
routine cooling and heating applica- 
tions, with temperature ranges of 
-300C to +700C and tank capacities 
of 1.0 gal./3.8 liters to 50.0 gal./ 
189.25 liters. 

(G) The Intec 400 Series general 
purpose baths provide a temperature 
range of +50C above ambient to 

Circle No. 369 on Readers' Service Card 

+60?C, or 1000C with cover. They are 
available in eight sizes, with capa- 
cities from 1.5 gal./5.9 liters to 8.7 
gal./ 33 liters. 

So write us today for complete tech- 
nical information, and ask about our 
environmental rooms built to your 
specifications. Because somewhere in 
our line, there's bound to be something 
in your line. 

International Technologies, Inc., 
100 Lee Street, West Columbia, S. C., 
29169, Telephone 803-796-2494. 
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FOR TODAYS FACULTYAND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal (without surrender 
charge) and/or a 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 
Annuities 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. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
...SEND FOR A FREE INFORMATION KIT. 

U I 

r . 
I Teachers Insurance and 
I Annuity Association of 

I America-College Retirement 
Equities Fund I 730 Third Avenue 

I New York, N.Y. 10017 
I - . . 

Please send me full details 
about TIAA-CREF Supplemen- 
tal Retirement Annuities, the 
flexible tax-deferred annuity plan that offers the opportunity to accumu- 
late funds for additional retirement income and the option for cash 
withdrawal. 

N>7mo 

Address 

City 

State Zip Date of Birth___ 

Name of Institution 
Please let us know if you are participating in a TIAA-CREF retirement plan 
at your institution. D YES E NO S-926-80 

i m - --mm mm mm m -mJ 
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FOURTH ANNUAL 
BRISTOL-MYERS AWARD FOR 

DISTINGUISHED ACHIEVEMENT 
IN CANCER RESEARCH 

) L#) 

The Bristol-Myers Company presents an annual award to a scientist making an 
outstanding contribution in cancer research. The candidates for the award are to be 
nominated by medical schools, free-standing hospitals and cancer research centers. 
Only one nomination from each institution is permitfed. 

AWARD: $25,000 U.S. 

DEADLINE FOR RECEIPT OF NOMINATIONS-December 15, 1980 

ANNOUNCEMENT OF AWARD RECIPIENT-May 1981 

SELECTION COMMITTEE 

Alan C. Sartorelli, Ph.D., Selection Committee Chairman 
Professor and Chairman, Department of Pharmacology 

Yale University School of Medicine 

Gianni Bonadonna, M.D. 
Director, Division of Clinical Oncology 

Istituto Nazionale per Lo Studio e La Cura dei Tumori 

Harris Busch, M.D., Ph.D. 
Professor and Chairman, Department of Pharmacology 

Baylor College of Medicine 

Ken R. Harrap, Ph.D. 
Head, Department of Biochemical Pharmacology 

Institute of Cancer Research, Royal Marsden Hospital 

Albert H. Owens, Jr., M.D. 
Director, Oncology Center, The Johns Hopkins University 

Saul A. Rosenberg, M.D. 
Professor of Medicine and Radiology and Chief, Division of Oncology 

Stanford University School of Medicine 

John E. Ultmann, M.D. 
Director, Cancer Research Center, The University of Chicago 

Rules and official nomination forms are available from: Secretary, Award Committee, 
345 Park Avenue, Room 43-30, New York, New York 10154. 

1468 SCIENCE, VOL. 

II _~~~~~~~~~~~. 

SCIENCE, VOL. 209 1468 



Image a nalysis wIth a 
human touch 

Extract information 
at a touch 
The Zeiss Videoplan is a compact 
system combining the capabilities 
of a powerful microcomputer with 
the discrimination faculties of the 
operator's own eyes and intelli- 
gence. Analyze directly through a 
microscope, or from photographs, 
negative material, projections, 
drawings, X-rays, even directly 
from video cameras mounted on; 
electron or light microscopes. 

Display information 
at a touch 

The great name in optics 

A single touch provides direct 
access to all instructions and 
subroutines of several programs, 
including Basic Measurement 
and Evaluation, High-level Statis- 
tics, Distribution, and Stereology. 
A 64K computer memory coupled 
with dual floppy disc drives is 
designed for maximum storage, 
speed, and flexibility. 
Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, New Ybrk, N.Y. 10018 (212)730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 



What's 
going on 

In your 
field in 

W. Germany? 
Or the 
U.K.? 

Better go to Dialog 
and find out. 

Why get a late start on 
state-of-the-art developments 
that occur at another organiza- 
tion abroad, or in the U.S.? Why 
reinvent the wheel when a 
quick search with Dialog will 
save you time and your organi- 
zation lots of money? 

Dialog is the world's leading 
online information retrieval 
system-in databases, abstracts, 
references. And it's worldwide 
in scope. 

Dialog puts you in touch 
with developments going back 
10 years or more in virtually 
every field, from adhesion to 
zeolites. Your organization's 
library can give you Dialog 
services. Or you can have it in 
your lab or office. A search can 
cost as little as $5. Contact 
Lockheed Information Systems, 
Dept. 52-80SC, 3460 Hillview 
Avenue, Palo Alto, CA 94304. 
Phone toll-free (800) 227-1960; 
in California, (800) 982-5838. 
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In your 
field in 

W. Germany? 
Or the 
U.K.? 

Better go to Dialog 
and find out. 

Why get a late start on 
state-of-the-art developments 
that occur at another organiza- 
tion abroad, or in the U.S.? Why 
reinvent the wheel when a 
quick search with Dialog will 
save you time and your organi- 
zation lots of money? 

Dialog is the world's leading 
online information retrieval 
system-in databases, abstracts, 
references. And it's worldwide 
in scope. 

Dialog puts you in touch 
with developments going back 
10 years or more in virtually 
every field, from adhesion to 
zeolites. Your organization's 
library can give you Dialog 
services. Or you can have it in 
your lab or office. A search can 
cost as little as $5. Contact 
Lockheed Information Systems, 
Dept. 52-80SC, 3460 Hillview 
Avenue, Palo Alto, CA 94304. 
Phone toll-free (800) 227-1960; 
in California, (800) 982-5838. 

What's 
going on 

In your 
field in 

W. Germany? 
Or the 
U.K.? 

Better go to Dialog 
and find out. 

Why get a late start on 
state-of-the-art developments 
that occur at another organiza- 
tion abroad, or in the U.S.? Why 
reinvent the wheel when a 
quick search with Dialog will 
save you time and your organi- 
zation lots of money? 

Dialog is the world's leading 
online information retrieval 
system-in databases, abstracts, 
references. And it's worldwide 
in scope. 

Dialog puts you in touch 
with developments going back 
10 years or more in virtually 
every field, from adhesion to 
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LETTERS 

Love Canal and Legal Precedent 

As Barbara Culliton indicates in the 
article "Continuing confusion over Love 
Canal" (News and Comment, 29 Aug., 
p. 1002), the interactions between law 
and science are frequently complex and 
difficult. Nowhere is this more true than 
when courts must deal with problems of 
toxicology or epidemiology, where, as 
Culliton notes, different standards are 
used in law and science. I believe, how- 
ever, that Culliton and Science readers 
may have been misled by some of the 
quoted comments made by Anthony 
Roisman of the Department of Justice. 

The statutes that deal with the prob- 
lems of chemical threats to human health 
frequently do have an "endangerment" 
standard which requires less than cer- 
tainty that harm will result (I). It was just 
such a standard that was used in the Ar- 
kansas case referred to by Roisman (2). 
It is difficult to see, however, how that 
case can provide a precedent for the 
Love Canal problem. The Arkansas case 
involved the current and future storage 
and disposal of materials contaminated 
by 2,3,7,8,-tetrachlorodibenzo-p-dioxin 
(dioxin) on land currently owned by the 
Vertac Chemical Corporation and pre- 
viously owned by Hercules, Inc. The 
court applied an "endangerment" stan- 
dard and required Vertac, the current 
owner, to take various steps to prevent 
the escape of dioxin; however, the court 
expressly refused to require Hercules, 
the former owner, to do anything (3). In 
the Love Canal situation Hooker Chem- 
ical Corporation, the former owner, may 
well argue that the Arkansas decision re- 
garding Hercules is a precedent in its fa- 
vor, not against it, as apparently con- 
tended by Roisman. 

Furthermore, there is a very important 
difference between the type of legal ac- 
tion in the Arkansas case and that in the 
Love Canal case. The Arkansas case 
was an action in equity seeking an in- 
junction ordering the defendants to do or 
not do specific things; Love Canal is a 
tort/nuisance suit seeking monetary pay- 
ments to compensate the plaintiffs for in- 
juries resulting from past actions of the 
defendants. Equity actions traditionally 
have less rigorous standards of causal 
proof than do tort suits. Tort suits re- 
quire a showing that "but for" the de- 
fendant's action the injury would not 
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miological, or other) could merely con- 
clude that "with a 95 percent (or 99 per- 
cent, or any other level) degree of con- 
fidence, this chemical pollution resulted 
in these (cellular, physiological, health) 
effects." Many legal writers think such a 
statement might not be sufficient to per- 
suade a court that "but for" causation 
had been demonstrated (5). 

In the Love Canal case, then, contrary 
to the opinion expressed in Culliton's ar- 
ticle, attorneys may require much more 
proof, not much less proof, than the sci- 
entific community would; so much more, 
in fact, that it might be impossible for 
scientific studies to meet the needs of the 
legal system. It may be that a legislative 
change in the required proof of causa- 
tion, as is included in some of the "su- 
perfund" bills pending in Congress, will 
be necessary to resolve this issue. 

DANIEL A. BRONSTEIN 
Department of Resource Development, 
Michigan State University, 
East Lansing 48824 

References and Notes 
1. For example, Clean Air Act, 42 U.S. Code 7401 

(1977); Water Pollution Control Act, 33 U.S. 
Code 1251 (1977); Safe Drinking Water Act, 42 
U.S. Code 300f (1974); Resource Conservation 
and Recovery Act, 42 U.S. Code 6901 (1976); 
Toxic Substances Control Act, 15 U.S. Code 
2601 (1976); Federal Insecticide, Fungicide and 
Rodenticide Act, 7 U.S. Code 136 (1972); Occu- 
pational Safety and Health Act, 29 U.S. Code 
651 (1970). The "endangerment" standard has 
been applied by the courts in the leading cases of 
Industrial Union Dept., AFL-CIO v. Hodgson, 
499 Fed. Rep., 2nd Ser. 467 (D.C. Cir. Ct., 
1974); Reserve Mining Co. v. Environmental 
Protection Agency, 514 Fed. Rep., 2nd Ser. 492 
(8th Cir. Ct., 1975); and Ethyl Corp. v. Environ- 
mental Protection Agency, 541 Fed. Rep., 2nd 
Ser. 1 (D.C. Cir. Ct., 1976). 

2. United States v. Vertac Chemical Corp., 489 
Fed. Rep. Suppl. 870 (E. Dist. Ark., 1980). 

3. Admittedly,. Hercules did agree to contribute 
something to the cost of the preventive mea- 
sures, but the court refused to order it (2, p. 
888). 

4. See, for example, W. L. Prosser, Handbook of 
the Law of Torts (West, St. Paul, Minn., ed. 4, 
1971), pp. 236-290. 

5. See, for example, W. Pfennigstorf, Am. Bar 
Found. Res. J. 1979, 347 (1979); J. Borgo, J. Le- 
gal Stud. 8, 419 (1979). 

Geological Research 

In 1979 the U.S. Geological Survey 
celebrated its centennial. During a cen- 
tury it established a reputation as the 
world's leading geological research insti- 
tution. Sadly, its future does not look as 
bright as its past. Present leadership has 
diverted the Survey from basic geologi- 
cal research and has halted many of its 
important programs. Its problems are 
not fiscal, as is often claimed to be the 
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tract monitoring tasks and decreased its 
research. Effort to maintain the geologi- 
cal data base has been drastically re- 
duced. Much of the success of the Sur- 
vey in meeting the demands for earth- 
quake prediction, energy and mineral re- 
sources estimation, reactor hazards 
evaluation, and a myriad of other applied 
problems has hinged upon a vast accu- 
mulation of geological information. No 
amount of computer manipulation of a 
static data base can substitute for vigor- 
ous, ongoing research and mapping to in- 
crease that base systematically. 

One searches in vain in the 1979 Sur- 
vey yearbook for a discussion of geolog- 
ical mapping or research. Publication 
policy has been changed drastically. 
High-quality maps and archival book 
publications are now practically nonex- 
istent; most results of Survey work are 
relased in open-file reports of uneven 
quality, available only at relatively high 
cost. Hard money for basic geological 
mapping and geochemical, geophysical, 
and paleontological projects no longer 
exists in the Survey budget. All such 
work must now be justified under a mis- 
sion-oriented, line-item program within 
a politically tangled system of budget 
management. 

If organized concern is not soon ex- 
pressed regarding the plight of research 
in the Survey, I fear that it may go down 
the drain as a driving force in American 
science. The scientific community 
should be alerted to these developments. 

PORTER M. KIER 
National Museum of Natural History, 
Washington, D.C. 20560 

Digital Readouts on 

Television Pictures 

Video systems are increasingly being 
used for data compilation and analysis in 
behavioral studies (1). The hardware is 
relatively inexpensive and portable, and 
videotapes, unlike conventional motion- 
picture film, are analyzable by instant 
playback and are reusable. We have de- 
veloped a simple display module that al- 
lows numerical data to be superimposed 
on television pictures and recorded as 
part of the televised information. The de- 
vice, described in technical detail else- 
where (2), is inexpensive, versatile, and 
electronically compatible with most 
closed-circuit television systems. It em- 
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videotapes, unlike conventional motion- 
picture film, are analyzable by instant 
playback and are reusable. We have de- 
veloped a simple display module that al- 
lows numerical data to be superimposed 
on television pictures and recorded as 
part of the televised information. The de- 
vice, described in technical detail else- 
where (2), is inexpensive, versatile, and 
electronically compatible with most 
closed-circuit television systems. It em- 

tract monitoring tasks and decreased its 
research. Effort to maintain the geologi- 
cal data base has been drastically re- 
duced. Much of the success of the Sur- 
vey in meeting the demands for earth- 
quake prediction, energy and mineral re- 
sources estimation, reactor hazards 
evaluation, and a myriad of other applied 
problems has hinged upon a vast accu- 
mulation of geological information. No 
amount of computer manipulation of a 
static data base can substitute for vigor- 
ous, ongoing research and mapping to in- 
crease that base systematically. 

One searches in vain in the 1979 Sur- 
vey yearbook for a discussion of geolog- 
ical mapping or research. Publication 
policy has been changed drastically. 
High-quality maps and archival book 
publications are now practically nonex- 
istent; most results of Survey work are 
relased in open-file reports of uneven 
quality, available only at relatively high 
cost. Hard money for basic geological 
mapping and geochemical, geophysical, 
and paleontological projects no longer 
exists in the Survey budget. All such 
work must now be justified under a mis- 
sion-oriented, line-item program within 
a politically tangled system of budget 
management. 
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Fig. 1. Photograph of a television monitor 
screen displaying a single frame of a video- 
tape with superimposed digital readouts. The 
upper readout gives the experiment number, 
and the lower readout (which also serves as 
frame marker) gives the time elapsed in min- 
utes, seconds, and sixtieths of a second. The 
videotape is that of a bioassay with ants given 
untreated food (upper right and lower left 
sites) and food treated with a chemical repel- 
lent (upper left and lower right). Data for the 
assay are obtained by counting the ants at the 
treated and untreated sites every 5 seconds 
over a period of a minute. The readouts make 
it easily possible to stop the tape during play- 
back at the desired 5-second intervals to make 
the counts. 

analysis of behavioral events, for which 
purpose the display module is used to in- 
dicate the experiment number and time 
(Fig. 1). The time readout, given in min- 
utes, seconds, and sixtieths of a second, 
changes with each video frame and can 
thus serve as a frame and time marker in 
playback analysis. Since the module can 
provide a readout of virtually any numer- 
ical variable, it is broadly applicable. 
The cost of the hardware is approximate- 
ly $50. 

DANIEL J. ANESHANSLEY 
School of Electrical Engineering, 
Cornell University, 
Ithaca, New York 14853 

THOMAS EISNER 
Section of Neurobiology and Behavior, 
Cornell University 
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Erratum: In the report "The testicular feminized 
rat: A naturally occurring model of androgen inde- 
pendent brain masculinization" by B. H. Shapiro 
et al. (18 July, p. 418), two relevant references were 
omitted. These are K. L. Olsen, Horm. Behav. 13, 
66 (1979) and K. L. Olsen, Nature (London) 279, 238 
(1979). 

Erratum: The title of the letter from Andrew T. 
Weil (12 Sept., p. 1182) should have been "Coca, 
not cocaine." The second and third sentences of the 
second paragraph should have read, "I have advo- 
cated research on the therapeutic properties of whole 
coca leaf. Cocaine and coca are quite different sub- 
stances with very different potentials for abuse and 
benefit." 
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Isotachophoresis -forget the theory 
and look at the results 

The LKB Tachophor 
This instrument has turned a 
complicated technique into 
simple practice. Yet in spite of 
its simplicity of operation, it 
offers you greater possibilities 
for experimenting with your 
samples than many other sep- 
aration systems. As you can 
see, the results are excellent. 

Some of these results can only 
be achieved by using this 
technique. 
If you are interested in practi- 
cal results, send for our 
Tachophor brochure. If you 
are still interested in the 
theory, we can supply a very 
instructive booklet, free of 
charge. 

Quantify y-globulins in neurological 
diseases with higher accuracy. 

/y-globulins A: 

(/ Serum 0.61 normal human 

Analysis of y-globulins related to neurological dis- 
ease as in e.g. Multiple Sclerosis. The speed of assay 
and provision of quantitative information makes iso- 
tachophoresis superior. 
Reference 
Delmotte, P., Science Tools 24 (1977) 33-41. 

The only simple way of purification of 
peptides. 10 minutes instead of days. 

Peptides 
Arg- Oxytocin 

Vasopressin 

CL: 

c 

in 
LOD 

vi 
-0 
T 

Analyze the sample without 
pretreatment. 

Vitamn C.. Analysis of vitamin C in 
As Vtamm b . 1.6 1l of a commercially- Ascorbic 

acid available orange juice; 
the juice was analysed ? directly from the 
container, without any 
pretreatment. Analysis 
time: 12 minutes! Other 
acids of interest in the 
juice can be analysed 
simultaneously. 
Reference 
Baldesten, A., 
Hjalmarsson, S-G 
and Neumann, G., 
Fres. Z. Anal. Chem. 290 

Tim. (1978) 148-149. Time 

Get all nucleotides and other import- 
ant compounds in one single run. 

Nucleotides 

AL 
Time 

These two peptides (7 nmoles each) are completely 
separated in 15 minutes. Several small, naturally- 
occurring physiologically-active peptides are now 
prepared for use in medicinal preparations. With 
isotachophoresis you have a very rapid method for 
determining the purity of such peptides. 
Reference 
LKB Isotachophoresis News IN 2 (1977) 

EDTA zone 

Time, min. 

10 tul methanol extract of frog sartorius muscle. All 
the nucleotides are analysed and estimated in one 
single run. Analysis time: 20 minutes. 
Reference 
Gower, D.C. and Woledge, R.C., Science Tools 24 
(1977) 17-21. 

LKB-Produkter AB 
Box 305, S-161 26 Bromma, Sweden 

LKB Instruments Inc. 
12221 Parklawn Drive, Rockville, Maryland 20852 

Tel: (301) 881-2510 
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onoerobic 
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When it comes to breaking down 
and homogenizing virtually any type* nrng problems 0V8P.:.:afl. oftissuesmaif organ  s, bones,   , lte bench top unit that home- 

muscle, cartilage, or even  ( ewithout admitting air. 
 anentiremouseihe  

Brinkm  ann Homo  n  ize  r   jonsider its unique..rnetho.d . of. 
is in a class by itself. 

Consider its power. A eQOW 
motor develops up to 30000 rpm 

(1 200Won PT-45 model, with up to 
20,000 rpm) to assure complete homogenizttdiYx i4ontrol unit, with its sensor that 

of most samples within 30 to 60 seconds (other  'f i41 nonitors the actual speed and keeps 
instruments may require I 5 minutes or more) It flstant, regardless of load. 

Consider the wide choice of generators all Frrn any stand.point,nothing.compares with 
ade entirely of s.tainless steel. Itinoludes a a Brinkmann Homogenizer. For literature, write 
croprobe Generator small enough to ft into a Brinkmannlnstrum.ents, l.nc.3..$ubsid.iary. of. 

standard cuvette (for samples as small as 1 ml or Sybron Corporation, Cantiague Road, Westbury, 
less), Anaerobic Generators for aerosol-free NY. 11590 or call toll-free 800/645-3050. In 

homogenization, a Mechanical Seal Generator to Canada: Brinkmann Instruments (Canada), Ltd. 
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Science and Engineering 
The national debate about U.S. science and technology, although trig- 

gered by self-doubts caused by falling productivity and an increasingly ad- 
verse balance of trade, may have some lasting positive results. In his col- 
umn in this space, Branscomb* discussed the need for a national com- 
mitment to excellence in science. I would like to discuss the need for a 
national commitment to closer ties between science and engineering. 

If science is defined as the systematic knowledge of the physical world, 
then engineering may be defined as the knowledge of how to apply science 
for the use of mankind. It follows that engineering cannot exist without 
science and, conversely, that science supported with public funds must be 
mindful of the needs of engineering. In the past, engineering has drawn 

heavily on the physical sciences; for example, integrated circuits and com- 

puters have benefited greatly from solid-state physics and mathematics. It 
seems inevitable that new branches of engineering will emerge based on 

pioneering work in fields ranging from microbiology to geology. 
There are historical, cultural, and other differences between scientists 

and engineers. Scientists commonly cooperate as individuals on a world- 
wide scale. Engineers tend to work more in teams within the same organiza- 
tion. A scientist is honored by having a natural phenomenon named after 
him. An engineer is promoted to head his team or company. Scientists pub- 
lish, engineers patent their results. Relatively more scientists than engineers 
work in universities, perform research, and are supported with public funds. 

Nevertheless, such distinctions are becoming blurred; engineers are pub- 
lishing their results and scientists are patenting new organisms. I would like 
to see a conscious effort to forge a closer alliance between scientists and 

engineers. This would be in the national interest and should take place at 
different organizational levels. Mutual understanding and cooperation can 
be fostered either informally, by joint meetings and activities and over- 

lapping individual memberships, or more formally, by written agreements 
and joint organizations. For example, the National Science Foundation 
could provide the focus for engineering that it already provides for science. 

Alternatively, this focus could be provided by a National Engineering Foun- 
dation closely connected to the NSF by interlocking directorates (that is, 
boards of directors with overlapping memberships). 

On 13 December 1979, the engineering societies formed an umbrella or- 

ganization called the American Association of Engineering Societies 

(AAES), which could in time develop joint activities with the AAAS. There 
is already cooperation between the Engineering Manpower Commission 
and the Scientific Manpower Commission, and there is a semiautonomous 

Engineers' and Scientists' Joint Committee on Pensions, for which AAES 

supplies the secretariat. Several engineering societies have followed the 
lead of the AAAS and established Congressional Fellowships. The annual 

analysis of the federal R & D budget by the AAAS was performed last year 
with the participation of other scientific and engineering societies. 

These cooperative endeavors are excellent, but are still few and far be- 
tween. Science and engineering play different but interlocking roles, both 

geared to improving the quality of life. A high-priority objective for both 
scientists and engineers should be that of improving the understanding of 
science and engineering by corporation boards and company management 
as well as by government agencies and offices. This can be achieved by 
educating those already in place, by increasing the number of scientists and 

engineers in decision-making positions, and by placing more emphasis on 
science and engineering in high school and college, where minimal stan- 
dards of technical literacy should be required of all who aspire to graduate. 
These are goals to which all scientific and technical societies can dedicate 
themselves.--LEO YOUNG, President, Institute of Electrical and Electronics 
Engineers, Inc., New York 10017 
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