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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 (/). 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
have occurred ¢).

Courts have a great deal of difficulty
accepting statistical evidence as proving
‘‘but for’’ causation. Even the best pos-
sible scientific study (cytological, epide-

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
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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
plight of federal institutions, but appear
to result from poor leadership and mis-
direction.

The Survey has both taken on an in-
creasing number of regulatory and con-
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¢¢, . . the only available review of
science policies in the developed
countries of the world.”” — Alvin
Weinberg, former director, Oak

Ridge National Laboratory

The essay on Britain ‘“is a
masterful little sketch of major
events . . .’ — New Scientist

‘“. . . an essential source of refer-
ence for scientific administrators,
politicians and students of science
policy.”” — Nature

‘“. .. I’d be more than happy to
see a copy in every university, in-
dustrial, and government library.”’
— Journal of the Society of Re-
search Administrators
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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 (/). 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-
ploys standard, large-scale integrated
circuits, commonly used in commercial
television receivers to display time and
channel number. We have found the de-
vice particularly useful in time-motion

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,
(6]69(7]99)79) and K. L. Olsen, Nature (London) 279, 238

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-
ls‘)tancf;-,s with very different potentials for abuse and

enefit.”’

SCIENCE, VOL. 209



	Article Contents
	p.1470
	p.[1472]

	Issue Table of Contents
	Science, Vol. 209, No. 4464, Sep. 26, 1980
	Volume Information [pp.i-x]
	Front Matter [pp.1457-1476]
	Letters
	Love Canal and Legal Precedent [p.1470]
	Geological Research [pp.1470-1472]
	Digital Readouts on Television Pictures [p.1472]

	Erratum: The Testicular Feminized Rat: A Naturally Occurring Model of Androgen Independent Brain Masculinization [p.1472]
	Erratum: Coca, not Cocaine [p.1472]
	Science and Engineering [p.1475]
	Origin and Mechanism of Large-Scale Climatic Oscillations [pp.1477-1482]
	Early Two-Dimensional Reconstruction and Recent Topics Stemming from it [pp.1482-1486]
	The Cayo Santiago Primate Colony [pp.1486-1491]
	News and Comment
	University and Drug Firm Battle over Billion-Dollar Gene [pp.1492-1494]
	UCSD Gene Splicing Incident Ends Unresolved [pp.1494-1495]
	Navy Considers Scuttling Old Nuclear Subs [pp.1495-1497]
	Scientists and Congress Battle over NIH [pp.1497-1498]
	NSF under Challenge from Congress, Engineers [p.1499]

	Briefing
	FDA Caffeine Decision Too Early, Some Say [p.1500]
	Sawhill is Named Synfuels Chief [p.1500]
	Death at Sverdlovsk: A Critical Diagnosis [pp.1501-1502]

	Research News
	Testing for Primes Gets Easier [pp.1503-1504]
	Plug Pulled on Chemistry Computer Center [pp.1504-1506]

	Book Reviews
	Chromosome Numbers [pp.1507-1508]
	Plant Physiology [p.1508]
	Visual Adaptations [pp.1508-1509]
	Social Judgment Processes [p.1509]

	Reports
	Carbynes: Carriers of Primordial Noble Gases in Meteorites [pp.1512-1514]
	Carbynes in Meteorites: Detection, Low-Temperature Origin, and Implications for Interstellar Molecules [pp.1515-1518]
	Radioactive Waste Storage Materials: Their α-Recoil Aging [pp.1518-1520]
	A New Irradiation Effect and its Implications for the Disposal of High-Level Radioactive Waste [pp.1520-1522]
	Long-Range Atmospheric Transport of Soil Dust from Asia to the Tropical North Pacific: Temporal Variability [pp.1522-1524]
	Foraminifera and Chlorophyll Maximum: Vertical Distribution, Seasonal Succession, and Paleoceanographic Significance [pp.1524-1526]
	A Comparison of Thermal Observations of Mount St. Helens before and during the First Week of the Initial 1980 Eruption [pp.1526-1527]
	Oxygen Consumption in Pelagic Marine Sediments [pp.1527-1530]
	Surface Charge Heterogeneity in Amphibole Cleavage Fragments and Asbestos Fibers [pp.1530-1532]
	Tetracycline-Labeled Human Bone from Ancient Sudanese Nubia (A.D. 350) [pp.1532-1534]
	Nucleosome Cores Have Two Specific Binding Sites for Nonhistone Chromosomal Proteins HMG 14 and HMG 17 [pp.1534-1536]
	Tracing Food Webs with Stable Hydrogen Isotopes [pp.1537-1538]
	Cell Lineage Analysis by Intracellular Injection of Fluorescent Tracers [pp.1538-1541]
	Naegleria fowleri: Trimethoprim Sensitivity [p.1541]
	Temporal Precision in Circadian Systems: A Reliable Neuronal Clock from Unreliable Components? [pp.1542-1545]
	Mood and Behavioral Effects of Physostigmine on Humans are Accompanied by Elevations in Plasma β-Endorphin and Cortisol [pp.1545-1546]
	Anxiety and Muscle Tension as Consequences of Caffeine Withdrawal [pp.1547-1548]
	Juvenile Hormone Induction of Biting Behavior in Culex Mosquitoes [pp.1548-1550]
	Have Tar and Nicotine Yields of Cigarettes Changed? [pp.1550-1551]
	Signals for Food: Reinforcers or Informants? [pp.1552-1553]
	Protein Secretion by the Pancreas [pp.1553-1554]

	Back Matter [pp.1509-xii]





