
News and Comment- 

Love Canal: False Alarm Caused by Botched 

Study 

In the opinion of many experts, the chromosome damage study 
ordered by the EPA has close to zero scientific significance 

The much-publicized study of chromo- 
some damage among residents of Love 
Canal has been discredited. The most re- 
cent attack was by a panel convened by 
the Environmental Protection Agency 
(EPA) on 27 May, which concluded that 
the study has virtually no value and can- 
not be salvaged. The report was meant to 
be legal, not scientific, evidence for the 
Justice Department in its suit against 
Hooker Chemical. Tragically, the EPA 
has ended up by needlessly terrifying the 
Love Canal residents. 

Love Canal has for several years been 
"a neighborhood of fear," says New 
York Governor Carey. Residents have 
been increasingly alarmed by reports 
that the toxic wastes buried in the area 
may be causing cancer, miscarriages, 
birth defects, and seizures. 

The latest episode in the saga of Love 
Canal began on 17 May. On that day the 
EPA released a report saying that Love 
Canal residents may have damaged 
chromosomes and might therefore be at 
an increased risk of developing cancer or 
having children with birth defects. 

The residents reacted emotionally to 
the EPA report, with nearly hysterical 
demands that they be evacuated from the 
area. "It [the EPA report] was one more 
frightening, scary thing and we couldn't 
take it any more," says Lois Gibbs, head 
of the Love Canal Homeowners Associ- 
ation. On 21 May, President Carter de- 
clared a state of emergency at Love Ca- 
nal, clearing the way for the relocation of 
about 2500 residents, at a cost to the fed- 
eral government of $3 million to $5 mil- 
lion. 

Barbara Blum, deputy EPA adminis- 
trator, announced the relocation at an 
EPA news conference. But she was care- 
ful not to attribute the move to the report 
on chromosome damage. "This action is 
being taken in recognition of the cumula- 
tive evidence of exposure to toxic 
wastes . . . and of mounting evidence of 
resulting health effects," she said. In 
fact, the chromosome study had just 
been severely criticized by a panel of ex- 
perts who reviewed it for the Depart- 
ment of Health and Human Services 
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(HHS). Serious questions were raised 
about whether the study shows anything 
at all about the residents' chromosomes 
and why the EPA conducted such a 
study in the first place. 

The EPA has reason to be interested in 
Love Canal. It is suing the Hooker 
Chemical and Plastics Corporation (now 
owned by Occidental Petroleum) for 
$124.5 million, charging it with dumping 

Chromosome damage. Ring 
chromosomes and chromosomal 
fragments, which are two forms 
of damage, are circled. [Source: 
L. Atkins, Massachusetts General 
Hospital] 
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toxic chemical wastes at Love Canal and 
at three other sites in the Niagara Falls 
area. From 1947 to 1952 Hooker dumped 
21,800 tons of chemicals at Love Canal, 
but it contends that it disposed of these 
wastes in full accordance with environ- 
mental regulations at that time. In 1953 
Hooker sold the Love Canal dump site to 
the Niagara School Board for $1 with a 
deed disclaiming responsibility for any 
injuries that might result from the buried 
wastes. In addition to building a school 
on the dump site, the school board sold 
the remaining land to developers, who 
built houses there. 

Over the past decade, toxic chemicals 
have been leaching from the land into the 
homes and schools on the site. Last 
year, the EPA said that four suspected 
carcinogens were found in air samples 
near the contaminated area. Residents 
have complained that they are ill and,that 
they have unusually high frequencies of 
cancer, miscarriages, and birth defects. 
These effects have been difficult to docu- 
ment, but many scientists believe it is 

certainly time for well-designed medical 
and epidemiological studies to be con- 
ducted at Love Canal. 

The EPA study, however, was not 
well designed. It was not even meant to 
be scientific, according to Stephen Gage, 
assistant administrator for research and 
development at EPA. "This [the study] 
was a small fishing expedition. The Jus- 
tice Department asked us to undertake it 

in connection with our suit against 
Hooker," he says. 

The difficulties with the EPA study 
were first brought to light when HHS 
asked a panel of eight scientists, three of 
whom are cytogeneticists, to review it. 
The scientists had seen the written re- 
port and had serious reservations about 
it. But they felt that they needed to see 
the data before coming to any final con- 
clusions. 

The data were in the hands of Dante 
Picciano, who conducted the study un- 
der an EPA contract and who works for 
the Biogenics Corporation in Houston. 
Charles Carter, scientific director of the 
National Institute of Environmental 
Health Sciences and chairman of the 
HHS panel, spoke to the EPA about 
seeing the data and was given the im- 
pression that if the panel members went 
to Houston, the data would be available 
and they could speak to Picciano. 

On the night of 19 May, the HHS panel 
flew to Houston. When they arrived, 
however, they learned that Picciano 
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would neither speak to them nor release 
his data unless he could place a person of 
his choosing on the panel. Carter negoti- 
ated well into the night with HHS offi- 
cials and with the Biogenics Corporation 
over whether Picciano's demand should 
be met and, if so, who would be an ac- 

ceptable addition to the panel. Finally, 
the Biogenics Corporation insisted that 
Jack Killian, a controversial figure in the 
field of cytogenetics, be a member of the 
HHS panel. 

At this point, says Carter, negotiations 
ceased and the panel members went 

Chromosome Damage: 
What It Is, What It Means 

Chromosome damage is an important test of whether people have been 
exposed to toxic chemicals. But the test is hard to interpret. Some damage 
occurs naturally because of such things as colds, flu, x-rays, and sunlight, 
and damage also increases as a person ages. People who have come into 
contact with a toxic substance, however, may have more damage than a 
comparable group that has not been so exposed. 

Excess damage in a population may have some meaning but on an individ- 
ual basis it does not. On the average, a population with damaged chromo- 
somes may have more cancer and more birth defects than otherwise ex- 
pected, but the individuals in the population whose chromosomes are dam- 
aged are not necessarily those who will suffer these ill effects. Chromosome 
damage is just an indicator, a sign that the population may have been ex- 
posed to something that damages DNA. Many of the substances that cause 
chromosomal aberrations are also thought to cause cancer and birth defects. 
But the white blood cells sampled for a test of chromosome damage are not 
themselves likely to give rise to cancer, and they cannot contribute to birth 
defects because they are neither sperm nor egg cells. 

The assessment of chromosome damage is as much an art as a science. 
White blood cells must be carefully cultured, then stained and examined 
under the microscope. The 46 chromosomes in a human cell can be individ- 
ually identified by their characteristic shapes and sizes. If there is damage, it 
often appears as breaks and deletions or as rings, which are formed from 
chromosome fragments. Cells with damaged chromosomes usually die or 
repair the damage. 

Although the chromosomes are the carriers of genes, almost never can 
specific chromosomal aberrations be associated with specific birth defects 
or cancer. One exception is Down's syndrome, in which individuals inherit 
an extra chromosome 21 and this extra chromosome shows up in all their 
cells. But most genetic defects and most DNA damage that may lead to 
cancer involve submicroscopic changes in DNA and quite often do not lead 
to physical changes in the chromosomes. There is only indirect evidence 
associating chromosome damage with birth defects and cancer. 

Perhaps the best evidence correlating damaged chromosomes with an in- 
creased incidence of cancer comes from the survivors of Hiroshima and 
Nagasaki. They had a significant amount of chromosome damage, which 
was directly related to the dose of radiation they had recieved. Moreover, 
the more radiation they were exposed to, the greater their incidence of can- 
cer. But even in that population, those with the greatest amount of chromo- 
some damage were not necessarily those who got cancer. 

Among the Hiroshima and Nagasaki survivors, there was no statistically 
significant increase in birth defects and miscarriages. Ionizing radiation is 
known to cause birth defects and miscarriages, but the normal rate of these 
incidents is so high that it is very hard to show a significant increase, espe- 
cially in a small population, according to Jean French of the Center for 
Disease Control. Nearly 11 percent of all children born have genetic de- 
fects, and as many as 50 percent of all pregnancies are estimated to end in a 
spontaneous abortion. 

"It's a scary thing to tell people they have chromosome breaks," says 
Arthur Bloom of Columbia University. "But the breaks are by no means a 
harbinger of cancer or birth defects."-GINA BARI KOLATA 

0036-8075/80/0613-1240$00.50/0 Copyright ? 1980 AAAS 

home. Killian was completely unaccept- 
able to the panel because he had been 
Picciano's collaborator in a previous 
highly disputed study of chromosome 
damage among workers at Dow Chem- 
ical Company. The HHS panel, Carter 
reports, questioned whether Killian 
might also have some association with 
Biogenics. Picciano says he sees nothing 
wrong with insisting that Killian be a 
member of the HHS panel. "I think it is 
a normal procedure in a scientific review 
to appoint someone or object to someone 
on the team," he explains. 

Unable to see Picciano's data, the 
HHS panel was forced to rely on his 
written report. On 21 May, HHS re- 
leased the panel's assessment of the re- 
port and its conclusion that the study 
"provides inadequate basis for any sci- 
entific or medical inferences from the 
data (even of a tentative or preliminary 
nature) concerning exposure to mutagen- 
ic substances because of residence in the 
Love Canal area." 

The three cytogeneticists on the HHS 
panel were Sheldon Wolff of the Univer- 
sity of California at San Francisco, Ar- 
thur Bloom of Columbia University, and 
Michael Bender of Brookhaven National 
Laboratory. All agree that the most glar- 
ing deficiency of the study was its lack of 
simultaneous controls and that, for this 
reason alone, the results are meaning- 
less. 

Everyone has some amount of 
chromosome damage, which may be 
caused by viral infections, medical or 
dental x-rays, or exposure to chemicals, 
to sunlight, or to certain medications. It 
is thus extremely important that the cells 
of a suspect population be compared to 
those of a control population to see if the 
suspect population has, on the average, 
excessive chromosomal aberrations. The 
controls should be closely matched to 
the exposed subjects in terms of age, 
sex, medical history, and geographic 
area because all of these factors can af- 
fect the numbers of aberrations. Since 
cells are grown in the laboratory before 
they are examined for chromosome dam- 
age and laboratory conditions can affect 
the number of chromosomal aberrations, 
the controls and test cells should be cul- 
tured at the same time. In addition, 
Bloom stresses, the person assessing the 
aberrations should not know which cells 
are from the exposed population and 
which from the controls. "This is a very 
subjective science," he says. 

Rather than following this prescription 
for a well-controlled study, Picciano 
compared the chromosomes of the Love 
Canal population to those of a population 
that he had studied earlier and that, he 
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said, had no known exposure to toxic 
chemicals. Picciano agrees that simulta- 
neous controls are desirable, as does 
Beverley Paigen of Roswell Park Memo- 
rial Institute. Paigen selected the Love 
Canal residents whose blood was sam- 
pled and helped design the chromosome 
study. But Picciano and Paigen disagree 
on why there were no simultaneous con- 
trols, although both blame the EPA. 

According to Picciano, because the 
EPA wanted the study done so quickly 
there was no time to select simultaneous 
controls. (The study was begun in Janu- 
ary and completed in May.) Paigen says 
that she had already chosen appropriate 
control subjects before the study began 
but the EPA ruled them out because it 
did not want to spend much money. (The 
study cost $10,000.) Chuck Morgan of 
EPA says the agency cannot comment 
on why the study had no simultaneous 
controls because "this is an enforcement 
investigation." 

Picciano, Paigen, and Gage say that 
even though the lack of simultaneous 
controls is a flaw, the study nonetheless 
does provide evidence that some Love 
Canal residents may have excessive 
chromosome damage. The residents did 
not differ significantly in the types of ab- 
errations observed in the control groups. 
But, Gage explains, they did have a high- 
ly unusual sort of damage, something 
Picciano calls "supernumerary acentric 
chromosomes." Picciano claims that 8 of 
36 Love Canal residents had this sort of 
damage and none of the controls did. He 
estimates, "from my own experience," 
that such aberrations should normally 
occur in only 1 out of 100 individuals. 

The cytogeneticists on the HHS panel, 
however, say that the term supernumer- 
ary acentric chromosomes is not a stan- 
dard one and they are not sure what Pic- 
ciano was seeing. Since he refuses to 
show them his slides, there is no way for 
them to know what, if anything, he saw. 
The cytogeneticists have other criticisms 
of Picciano's methodology and would al- 
so like to see data on how the Love Canal 
residents were selected for testing. 

The mystery of the supernumerary 
acentric chromosomes has now been 
solved by an EPA-sponsored panel. Re- 
acting to the severe criticisms of the 
chromosome study, the EPA asked Roy 
Albert of New York University to orga- 
nize a panel to review the study's data. 
The panel met on 27 May. Sidney Green 
and Peter Voytek of the EPA sat in on 
the session. The panel members were 
provided with photocopies of the photo- 
graphs of the chromosome preparations 
so they could look for the super- 
numerary acentric chromosomes. 
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But when the EPA panel looked at the 
data, they saw nothing that could by any 
stretch of the imagination be called su- 
pernumerary acentric chromosomes. 
Even worse, sources say, the panel 
found that Picciano himself was incon- 
sistent in what he called supernumerary 
acentric chromosomes. One time, for ex- 
ample, it was a chromosome 1 that had 
broken in half. Another time, it was an- 
other sort of break. The EPA panel con- 
cluded that there was no evidence that 
the Love Canal residents had excessive 
chromosome abnormalities and that su- 
pernumerary acentric chromosomes ex- 
ist only in the mind of Picciano. 

Considering the irredeemable flaws in 
the EPA study, a number of cyto- 
geneticists have been asking why Pic- 
ciano was asked to do it. Gage says that 
Picciano had done other consulting work 
for the agency in the past and that he is 
very experienced in assessing chromo- 
some damage. But Picciano's dispute 
with Dow Chemical is well known and 
has caused the HHS panel members, at 
least, to wonder why a less controversial 
scientist was not chosen. 

Picciano and Killian resigned from 
Dow Chemical after that company re- 
fused to release their study on chromo- 
some damage in Dow workers exposed 
to benzene. Using the same group of his- 
torical controls that was used for the 
Love Canal study, Picciano and Killian 
concluded that the benzene workers had 
excessive chromosomal aberrations. 
Dow questioned the study on grounds 
similar to those raised by the HHS panel 
who reviewed the Love Canal study. 
The company says it then redid the ben- 
zene study with simultaneous controls 
and found no evidence of chromosomal 
aberrations in the benzene workers. 

Perry Gehring, director of health and 
environmental sciences for Dow Chem- 
ical, is vehement about the scientific 
problems with Picciano and Killian's 
benzene study. "If Picciano used the 
same controls in the Love Canal study as 
in the benzene study then I assure you 
there are no controls," he says. Gehring 
claims that Picciano and Killian selec- 
tively removed from their control group 
cells with unusually large numbers of ab- 
errations. Picciano, told of this charge, 
laughed and said, "Did I do that? I don't 
remember doing that." 

Gehring says that Dow reevaluated 
Picciano and Killian's slides of chromo- 
somal aberrations in the benzene work- 
ers and also sent the slides to an outside 
consultant for evaluation. A number of 
the aberrations allegedly seen by Pic- 
ciano and Killian could not be sub- 
stantiated, according to Gehring. Pic- 

Love Canal children seek evacuation. 

ciano, however, says his only dis- 
agreement with Dow was on the level of 
the workers' exposure to benzene. 

After leaving Dow, Picciano worked 
for a time at the Occupational Health and 
Safety Administration (OSHA). He gave 
OSHA his study of the Dow benzene 
workers and, 2 years ago, OSHA sub- 
mitted the study as evidence at a hearing 
to reduce the allowable exposure of 
workers to benzene. The Manufacturing 
Chemists Association asked James H. 
Jandel, a hematologist at Harvard Medi- 
cal School, to take a look at the data. 
Jandel agreed and requested that his col- 
league Peter Tishler, a cytogeneticist, 
comment as well. Neither Jandel nor 
Tishler thought the study was scien- 
tifically adequate. "I was very unim- 
pressed," says Tishler. Among their nu- 
merous criticisms were the lack of con- 
current controls and the failure to use 
modern staining techniques, which are 
also criticisms of the Love Canal study 
made by the HHS panel. "The sloppy 
way in which this [the benzene study] 
was handled is offensive to me," says 
Jandel. The court decided to stay the 
request for lower allowable benzene ex- 
posure levels. 

Picciano, Paigen, and the EPA say the 
significance of the Love Canal study has 
been blown out of all proportion. It was 
only meant to be a pilot study to show 
whether a larger and more scientific 
study is warranted. And the preliminary 
evidence from the Love Canal study 
convinces them that a larger study is 
worthwhile. 
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The critics of the Love Canal study, 
on the other hand, explain that it is illogi- 
cal to say that an unscientific study can 
provide evidence of anything. And they 
say that the tragedy of the situation is 
that the Love Canal residents are the 
ones to suffer. 

Phyllis Whitenight, a Love Canal 
homeowner, was a subject in Picciano's 
study and was one of those found to have 
supernumerary acentric chromosomes. 
Her reaction to the study and its critics is 
that the government is trying to white- 
wash some very scary data. Whitenight 
had breast cancer nearly 5 years ago but 
the cancer had not spread and she says 
she was given no chemotherapy or radia- 
tion treatments following her mastec- 
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tomy. Until the chromosome report, she 
had thought her prognosis was good. 
"Now the fear comes back," she says. 

Gibbs, speaking for the Love Canal 
Homeowners Association, says Piccia- 
no's report "is very frightening to the 
residents." She believes it indicates that 
the residents are at risk for cancer, birth 
defects, and miscarriages. The HHS re- 
view of the data, she says, is seen by the 
residents as "almost an attempt to sabo- 
tage the report." The residents think the 
government is trying to adjust the figures 
and minimize the risk by criticizing the 
study. "It scared the hell out of the resi- 
dents when the government reacted [to 
Picciano's report] by moving people 
out," Gibbs remarks. 
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In the view of several critics, the EPA 
made an incredible blunder by releasing 
such a poorly conducted study. Far from 
aiding its case against Hobker, the 
agency may have hurt it. "If there's any- 
thing to bring joy to the heart of Hooker, 
it's a discussion in the public press that 
questions the validity of the EPA data 
and the interpretation of it," says one 
federal administrator. The EPA may also 
have damaged its credibility in the scien- 
tific community. "I for one will never 
believe anything the EPA says or releases 
again unless it has been peer reviewed," 
says Ernest Hook, of the New York State 
Health Department and a member of the 
HHS panel. 

-GINA BARI KOLATA 
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Love Canal Residents Under Stress 

Psychological effects may be greater 
than physical harm 
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The government's decision to help 
relocate 710 families living near Love 
Canal has done little to dissipate the 
miasma of fear and anger that envelopes 
the area. "People are very, very fright- 
ened, almost panicked," said Lois 
Gibbs, president of the Love Canal 
Homeowners Association, 3 days after 
the decision, which followed on the heels 
of an Environmental Protection Agency 
study that showed chromosome damage 
in 11 of 36 persons tested. 

Panic, said Gibbs, was why the 
homeowners association kept two EPA 
officials hostage for several hours. The 
action, she says, was a "direct result" of 
the study being released "with nobody 
to tell us what it meant or what they were 
going to do about it." If the EPA officials 
had been let out the front door, "they 
would have been torn apart." 

In the almost 2 years since the families 
living nearest the old chemical dump site 
were evacuated, residents of the sur- 
rounding area have been living under tre- 
mendous stress. So rancorous had the at- 
mosphere become that a couple of weeks 
before the latest relocation decision, one 
mental health worker says, "we thought 
they [the residents] were going to torch 
the neighborhood." Although no one has 
yet come up with the unassailable evi- 
dence that chemicals from the dump site 
have been making people sick, there is 

enough to convince people that they are 
being poisoned and that the authorities 
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enough to convince people that they are 
being poisoned and that the authorities 

are more interested in soft-pedaling the 
problem than in protecting the public's 
health. 

The psychological damage from this 
long-running disaster may ultimately 
turn out to rival and perhaps exceed the 
physical damage. Love Canal has ele- 
ments in common with two other recent 
situations. One is the accident at the 
Three Mile Island nuclear facility. De- 
spite the fact that there were no adverse 
physical consequences of the release of 
radioactivity into the environment, a 
large portion of the population was pro- 
foundly alarmed, and ignorance and mis- 
information from those in charge created 
a deep and abiding mistrust. 

The residents of the canal area may 
have even more in common with Viet- 
nam veterans who believe their exposure 
to the dioxin-containing herbicide Agent 
Orange has led to cancer, birth defects, 
and a variety of other disorders. In both 
these instances there are real sicknesses 
to contend with, and the sufferers feel 
helpless and betrayed by the govern- 
ment's apparent unwillingness to move 
swiftly to set things right. 

The kind of stress residents of Love 
Canal have been under is similar in many 
ways to what happens in the wake of a 
natural disaster. But there are significant 
differences. A Red Cross worker says 
"give us a fire or a tornado or a flood any 
day." A natural catastrophe is time-lim- 
ited, and governments generally have 
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well-oiled apparatuses ready to roll in 
the event of one-witness the generally 
efficient management of the effects of the 
Mount St. Helens blowup. But at Love 
Canal, the nightmare goes on and on. 
And once the dust finally settles, the 
residents may spend the rest of their 
lives wondering when poisons in their 
systems will erupt and worrying about 
the effects of exposure on their children 
and grandchildren. Authorities have 
been at a loss about how to handle the 
immediate situation, not to mention the 
long-term one. As the Love Canal 
Homeowners Association has observed, 
"there is no policy which the Love Canal 
situation fits." 

The Niagara Falls Community Mental 
Health Center has tried valiantly to re- 
lieve distress, deploying three outreach 
workers full-time in the Love Canal 
neighborhood. They put together a spe- 
cial pamphlet for Love Canal residents 
on "coping with stress" and publicized 
various counseling programs. But people 
who have chosen to avail themselves of 
these services probably number no more 
than 100. The residents are mostly blue- 
collar workers, the men employed in 
chemical plants or auto parts manufac- 
turing, who attach stigma to mental dis- 
orders and who in any case would tend 
to ascribe their problems to the obvious 
causes of health and financial difficulties. 

Thus, it appears that the Love Canal 
Homeowners Association, formed in 
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immediate situation, not to mention the 
long-term one. As the Love Canal 
Homeowners Association has observed, 
"there is no policy which the Love Canal 
situation fits." 

The Niagara Falls Community Mental 
Health Center has tried valiantly to re- 
lieve distress, deploying three outreach 
workers full-time in the Love Canal 
neighborhood. They put together a spe- 
cial pamphlet for Love Canal residents 
on "coping with stress" and publicized 
various counseling programs. But people 
who have chosen to avail themselves of 
these services probably number no more 
than 100. The residents are mostly blue- 
collar workers, the men employed in 
chemical plants or auto parts manufac- 
turing, who attach stigma to mental dis- 
orders and who in any case would tend 
to ascribe their problems to the obvious 
causes of health and financial difficulties. 

Thus, it appears that the Love Canal 
Homeowners Association, formed in 

SCIENCE, VOL. 208, 13 JUNE 1980 1242 1242 


	Cover Page
	Article Contents
	p.1239
	p.1240
	p.1241
	p.1242

	Issue Table of Contents
	Science, Vol. 208, No. 4449, Jun. 13, 1980
	Front Matter [pp.1193-1252]
	Letters
	Creationism in Iowa [pp.1208-1211]
	Administration of Research [pp.1211-1212]
	Oral Roberts and Objectivity [p.1212]

	Erratum: The ``Monster'' Proof [p.1212]
	Erratum: Somatomedin C: Restoration in vivo of Cycle Traverse in G$_{0}$/G$_{1}$ Blocked Cells of Hypophysectomized Animals [p.1212]
	Regulation of Social Research [p.1219]
	Organometallic Chemistry in Homogeneous Catalysis [pp.1221-1224]
	Natural Products from Microorganisms [pp.1225-1229]
	The Origins of U.S. Safety Standards for Microwave Radiation [pp.1230-1237]
	Court Finds that Science Digest Infringes on Logo of Science [pp.1237-1238]
	News and Comment
	Love Canal: False Alarm Caused by Botched Study [pp.1239-1242]
	Love Canal Residents under Stress [pp.1242-1244]
	Hostages in the Arctic: The Porcupine Caribou [p.1245]

	Briefing
	Big Boost for Solar Energy, Conservation [p.1244]
	Discontent at EPA [pp.1244-1245]

	Research News
	Problems with Ultraminiaturized Transistors [pp.1246-1249]

	Centennial
	100 Years of Science [pp.1250-1251]

	Annual Meeting
	Toronto: 3-8 January 1981 [p.1252]

	Book Reviews
	A View of Population Genetics [p.1253]
	A Medical System Examined [pp.1253-1254]
	Colonial Animals [pp.1255-1256]
	Galactic Research [p.1256]

	Reports
	Mount St. Helens, Washington, 1980 Volcanic Eruption: Magmatic Gas Component during the First 16 Days [pp.1258-1259]
	Contact Metamorphism by an Ophiolite Peridotite from Neyriz, Iran [pp.1259-1262]
	Aragonite Twinning in the Molluscan Bivalve Hinge Ligament [pp.1262-1263]
	Kindling Induces Long-Lasting Alterations in Response of Hippocampal Neurons to Elevated Potassium Levels in vitro [pp.1264-1265]
	Cloned Cauliflower Mosaic Virus DNA Infects Turnips (Brassica rapa) [pp.1265-1267]
	Mitochondrial Water in Myocardial Ischemia: Investigation with Nuclear Magnetic Resonance [pp.1267-1269]
	Electrical Activity in an Exocrine Gland: Optical Recording with a Potentiometric Dye [pp.1269-1271]
	Bacterial Origin of Luminescence in Marine Animals [pp.1271-1273]
	Purinergic Receptors: Photoaffinity Analog of Adenosine Triphosphate is a Specific Adenosine Triphosphate Antagonist [pp.1273-1276]
	Evidence for a Vesicular Transport Mechanism in Hepatocytes for Biliary Secretion of Immunoglobulin A [pp.1276-1278]
	Cross-Linking of Lens Crystallins in a Photodynamic System: A Process Mediated by Singlet Oxygen [pp.1278-1280]
	Methylphenidate and Hyperactivity: Effects on Teacher Behaviors [pp.1280-1282]
	Sexual Dimorphism in Extent of Axonal Sprouting in Rat Hippocampus [pp.1282-1284]
	Clinical Radioimmunodetection of Cancer with Radioactive Antibodies to Human Chorionic Gonadotropin [pp.1284-1286]
	Bioluminescence in Mesopelagic Squid: Diel Color Change during Counterillumination [pp.1286-1288]
	Locomotion: The Cost of Gastropod Crawling [pp.1288-1290]
	Development of Contrast Sensitivity in Infant Macaca nemestrina Monkeys [pp.1290-1292]
	Thermocline Temperature Differences and Realizable Energy [pp.1292-1293]

	Back Matter [pp.1256-1308]





