
of Columbia later directed EPA to re- 
consider whether to suspend production 
of aldrin and dieldrin-and it clearly 
indicated that the term "imminent haz- 
ard" was broad enough to apply to 

carcinogens whose effect would not be 
felt until many years hence. Subse- 

quently, Ruckelshaus announced that 
Shell had voluntarily agreed to drop the 

registration of aldrin and dieldrin for 
several controversial uses (such as all 

crop dusting by aircraft), but other uses 
were to continue, most notably that 

against soil pests in corn fields. 
The cancellation hearing on risks and 

benefits of the pesticides began in 

August 1973 before Herbert L. Perl- 

man, EPA's chief administrative law 

judge. It turned out to be something of 
an extravaganza even by the outsized 
standards of pesticide proceedings. 
Literally hundreds of witnesses were 
scheduled to testify, and, within the 
first year, a partial transcript of their 

testimony ran to 24,000 pages. 
The hearing still had at least 4 or 5 

months to go when, on 2 August, 
Train, successor to Ruckelshaus, an- 
nounced that the manufacture of aldrin 
and dieldrin was to be suspended as an 
imminent hazard on the basis of new 
test data. The suspension would pre- 
vent Shell from having its Denver plant 
begin production in September of some 
10 million pounds or more of active 
technical aldrin, which would be used 
in more than 50 million pounds of 
formulated final products to be sold in 
1975. (Shell manufactures dieldrin at 
its plant at Pernis, The Netherlands; 
3.6 million pounds were used in the 
United States in 1956, but the amount 
used is now down to about 600,000 

pounds a year.) 
The administrator's order became 

final on 1 October, after a special hear- 

ing in which Shell tried unsuccessfully 
to convince Judge Perlman and Train 
that aldrin and dieldrin were not hu- 
man carcinogens and that they were 

indispensable for control of corn pests. 
Shell immediately appealed to the U.S. 
Court of Appeals for the Fifth Circuit 
in New Orleans-a perhaps vain ges- 
ture because, to overturn Train's ruling, 
Shell must show that it was arbitrary 
or flawed by procedural error. In an 
effort to keep the issue in the possibly 
more sympathetic Court of Appeals for 
the District of Columbia, EDF also 
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sion order should also have included 
the sale and use of aldrin and dieldrin 

products that had already been formu- 
lated. 
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The animal test results that finally 
convinced EPA that aldrin and dieldrin 
are carcinogenic were produced in a 
remarkably ironic way. "If Shell hadn't 
run these tests [primarily on mice], we 
wouldn't have had a case," says William 
A. Butler, Washington counsel for 
EDF. Testing done at Shell's Tunstall 

Laboratory in England has shown un- 

equivocally that dieldrin causes liver 
tumors in several strains of mice. (The 
evidence that dieldrin is a carcinogen 
in the rat is less conclusive.) Although 
the incidence of tumors increases with 
dose, the incidence is statistically signif- 
icant at dosages as low as 0.1 part per 
million-the lowest dosage ever tested 
in an animal species. This is considered 
alarming inasmuch as virtually all 
Americans have dieldrin in their adi- 

pose tissues. 
Conceding all along that dieldrin 
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causes cancer in mice, Shell has based 
its aldrin-dieldrin defense largely on the 
contention that the mouse data cannot 
be used to predict carcinogenicity in 
man. The mouse liver, Shell says, is so 
"labile" that even a change in the oxy- 
gen content of the air the mouse 
breathes or an increase in the protein 
in its diet will cause a higher than nor- 
mal incidence of tumors. "If the mouse 
liver were truly decisive for humans, 
Judge Perlman will have extended the 
category of imminently hazardous hu- 
man carcinogens by several orders of 
magnitude," says Shell. 

The company says that, in the course 
of a $10 million investigation of tumors 
in the mouse liver, its researchers have 
found that the response of the mouse to 
dieldrin is different from that of other 
animals, including man. A brief sub- 
mitted to Train asserted the following: 
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Speak Plainly and 
Natural scientists may achieve what passes for immortality in several 

ways, not all of which require having a good idea. Insinuating one's 
name (or someone else's) into the name of some newfound animal, 
mineral, or vegetable will do just fine. And failing that, one can always 
coin a new technical term. 

The drawback to inventing new terms, of course, is that they gradu- 
ally clutter and impede the language like so many barnacles on a ship. 
Barnacles and jargon share a certain tenacity, but the U.S. Geological 
Survey-which sees itsell as a communicator with nongeologists as much 
as a research institution--is not above trying its hand at a little linguistic 
keel-scraping. Thus the Survey has published an engaging little pamphlet 
called Plain Geology. 

"We may as well admit a certain liking for the sound of words, and 
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Long before liver tumors develop in 
the mouse, its liver responds to dieldrin 
in the diet with an alteration in enzyme 
activity, with subcellular changes consist- 
ing of an increase in the endoplasmic 
reticulum and with an immediate enlarge- 
ment of the liver through the increase in 
the number of cells. These changes show 
that the mouse liver does not handle the 
detoxification of dieldrin. The liver of 
other species responds quite differently. 
At the subcellular level, the changes are 
visibly different under the electron micro- 
scope; liver enlargement occurs largely or 
wholly by enlargement of individual cells. 
And Shell has searched [among highly 
exposed workers at its dieldrin plant at 
Pernis] in vain for any such changes in 
man, even first-stage enzyme alteration or 
liver enlargement or biochemical liver 
responses to dieldrin, at up to 300 times 
the level of exposure of the general popu- 
lation. This is solid indication that the 
compound does not act in man as it does 
in the mouse. The mouse liver does not 
predict. ... It is overwhelmingly unlikely 
that aldrin-dieldrin are human carcinogens. 
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EPA put on witness after witness 
during the hearings to defend the 
mouse as a test animal. These witnesses 
included Walter E. Heston, chief of the 
Laboratory of Biology of the National 
Cancer Institute (NCI), and Umberto 
Saffiotti, associate director for carcino- 
genesis at NCI's division of cancer 
cause and prevention. Heston, a genet- 
icist who has done cancer research 
with laboratory animals for 35 years, 
observed, "Whether the particular 
strain or species of test animal chosen 
has a high, medium, or low incidence 
of spontaneous tumors is . . . irrelevant 
so long as animals are assigned without 
bias to test and control groups." Saffi- 
otti referred to a literature survey 
which showed in part that, of 58 chemi- 
cals reported to have induced tumors in 
the liver [and sometimes additional or- 
gans] of mice, only one was reported 
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Eschew Neologisms 
the longer the word the more sound it has," the pamphlet observes. 

"Especially enjoyable is this mild form of hypnotism if both ideas and 
words are such as to make us feel that we are moving in the highest 
circles. 

"We too often try to overdress our thoughts . . . our own words fool 
us, and unconsciously we cover up with long words or tangled rhetoric 
our lack of plain thinking." 

While acknowledging that technical terms have their place in science, 
the pamphlet suggests that they "best keep their razor edge when used 

only for hairsplitting scientific distinctions." 
The prescription offered for the language of geology-as encrusted as 

any with terms seemingly belabored in their precision-is a harsh one, 
perhaps heretical. It is suggested that geologists dispense with some of 
the terms nearest and dearest to the heart of the science. Leading candi- 
dates for retirement and their replacements: 

Arenaceous deposits. Sand. 
Riparian borders and littoral margins. River banks and shores. 

Superincumbent material. Overlying beds. 
Intense plication of strata. Close folding of beds. 
Strata. Beds. 
The Survey's plea for plain speaking may well fall on deaf ears, as it 

did half a century ago. The pamphlet actually is a reprint of a speech 
written in 1921 by George Otis Marsh, then the Survey's director and 
one of the nation's more illustrious geologists. Vincent E. McKelvey, 
the Survey's present director, thought Marsh's plea was just as applicable 
now as it was then, and ordered it reproduced. 

"We in the scientific community must be effective in communicating 
the results of our work to the public in a way that can be understood 
and used," McKelvey says in a foreword. "Too often . . . our reports 
are couched in words and phrases that are understandable only to other 
scientists, engineers, and technicians." 

Or, as George O. Marsh put it, the best science is "that which states 
facts in plain words." 

Simplicity in scientific writing may not be an idea whose time has 
come, but, in the words of a mercifully anonymous geologist of some 
years ago: "This holds the promise of large potential possibilities."-R.G. 
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not to have induced tumors in either 
rats or hamsters, and that one was not 
adequately tested. 

EPA's experts found no significance 
in Shell's failure to find "premonitory" 
signs of liver cancer, such as enzyme 
induction, among workers at the Pernis 
plant. One witness, Emmanuel Farber, 
director of the Fels Research Institute, 
Temple University School of Medicine, 
testified that cancer of the liver could 

develop without such signs and without 
loss of normal liver function until late 
in the course of the disease. The initial 

exposure of workers at Pernis to diel- 
drin goes back only two decades, 
whereas the period of latency for liver 
cancer may be 30 years or more. 

Shell is understandably perturbed 
that, as its product leaves the corn pest 
control market, a competing product- 
heptachlor-will probably replace it 
next year in many situations, with the 
total amount applied running to per- 
haps 3 million pounds. Heptachlor and 
chlordane (which contains heptachlor) 
are products of the Velsicol Chemical 
Corporation, which apparently is only 
now beginning to produce extensive new 
test data about these chemicals. 

Enough is already known about 
heptachlor to make one uneasy. A 
mouse test conducted 9 years ago by 
the Food and Drug Administration in- 
dicated that heptachlor and its major 
metabolite, heptachlor epoxide, were 
carcinogenic. EPA recently had the 
slides of tissue specimens from that 
FDA test examined by its own pathol- 
ogists. The results were startling: car- 
cinomas were found in about three- 
fourths of the mice that were fed 
heptachlor and in more than 90 percent 
of those fed heptachlor epoxide. 

Preliminary findings from animal 
tests this past summer at NCI's Gulf 
South Research Institute in Louisiana 
are also disturbing. "We are very con- 
cerned," says Norbert P. Page, who is 
responsible for NCI's carcinogen bio- 
assay program. "It appears that there 
has been a carcinogenic response," he 
told Science, referring to tests made 
with mice (the response in rats was 
also tested, but Page said that not even 
preliminary results from the rat tests 
are yet available). Final results of the 
NCI tests will be released after the 
examination of tissue slides has been 
completed and the results have been 
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In light of its review of the FDA 
mouse study, EPA is expected to give 
notice soon of intent to cancel hepta- 
chlor's registration-thus giving rise to 
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