
rently healthy and likely to remain so, 
provided fishing levels do not increase. 
In general, the young cod grow up 
along the northern and eastern shores 
of the island; when they reach spawn- 
ing age at 7 years they move around 
Iceland to a portion of the shelf off 
the southwestern corner; there, they 
spawn. British and other foreign vessels, 
says David J. Garrod of the Agriculture 
Fisheries Laboratory at Lowestoft, fish 
principally the immature cod off the 
northern and eastern coasts; the Ice- 
landers fish principally the spawning 
populations off the south and west. 

To J6nsson's statement that too many 
young fish are taken by foreigners, 
Garrod says that Icelanders take an 
almost equal number of young fish; 
last year Icelandic trawlers caught 
80,000 metric tons of young fish off 
the northern and eastern coasts. 

As for the decline in spawning rates, 
Garrod contends that at present the 
Icelanders are the principal fishers of 
the mature cod found at the southwest- 
ern corner of the island. However, he 
also points out that other factors, such 
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as the gradual cooling of the Atlantic 
waters around the island, could be 
affecting the entire codfish population 
in yet unknown ways. 

A public relations firm retained in 
London by the Icelandic government has 
stated in a recent pamphlet: "There 
is irrefutable evidence that cod mortali- 
ty during the spawning season is now 
more than 70 percent and overfishing 
is responsible for four-fifths of this 
mortality." Garrod seeks to demon- 
strate, with data on the volumes and 
locations of Iceland's catch of spawn- 
ing fish, that she could be responsible 
for perhaps 50 percent of the mortality 
rate. 

There are other charges and counter- 
charges. The British point to Iceland's 
ordering 31 new fishing vessels as 
evidence that Iceland plans to intensi- 
fy her own fishing effort, despite her 
avowed commitment to the cause of 
conservation. Icelandic government lit- 
erature, for its part, often alleges that 
more and more fishing vessels from 
other nations are about to descend 
upon her waters. There is also dis- 
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agreement about the best method of 
regulating the cod catch; the British 
favor an international quota system; 
Jonsson argues that international con- 
trols have conspicuously failed in the 
past and points to Iceland's successful 
maintenance of her own whale stock 
as evidence that she can regulate her 
fishing industries. 

However, the crucial issue of whether 
the cod population is in danger is in 
fact a scientific unknown, as Garrod 
admits. "There isn't a technical way 
of figuring out when a stock will reach 
the point of a serious decline. The ques- 
tion is how small the breeding stock 
can be," and no one, he says, really 
knows the answer. 

Thus, the marine scientists cannot 
offer irrefutable proof or disproof of 
the scientific claims on which the Ice- 
lander's have based the extension of 
their fishing limits. As in other national 
and international issues, scientists, in 
lieu of giving the politicians definitive 
answers, are presenting arguments 
which favor their own sides. 

-DEBORAH SHAPLEY 
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Radiation Standards: The Last Word 
or at Least a Definitive One 

Two and a half years ago, when the 
national furor over radiation standards 
was at its height, the old Federal Ra- 
diation Council (FRC) commissioned 
a panel of the National Academy of 
Sciences to reexamine the scientific 
basis for the standards then in force 
and to suggest any changes that might 
seem appropriate. In the intervening 
months, the issue has grown quiescent, 
the FRC has been abolished-its func- 
tions having been absorbed by the 
Environmental Protection Agency (EPA) 
-and the two scientists who started 
the debate, John Gofman and Arthur 
Tamplin, of the Atomic Energy Com- 
mission's (AEC) Lawrence Laboratory 
at Livermore, have largely faded from 
public view. 

Nevertheless, the academy's Com- 
mittee on the Biological Effects of 
Ionizing Radiation plugged quietly 
away at its task. It has now produced 
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a weighty report that, if not the last 
word on radiation standards, will prob- 
ably be the definitive one for some 
time to come. 

In an unusual departure from the 
reassuring tone common to official 
pronouncements on such matters, the 
470-page report concedes the critics' 
central point-that the maximum ex- 
posure currently permitted for the 
general population is far higher than 
it needs to be, and, by implication, 
should be lowered. In addition, the 
panel asserts that exposure from medi- 
cal procedures-by far the major 
source of radiation to the public, now 
and for the foreseeable future-could 
be reduced substantially at little cost 
and with no sacrifice of medical bene- 
fits. 

Underlying these conclusions is the 
philosophy that any increase in radia- 
tion exposure to the populace at large 
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will result in proportionate increases in 
the number of excess deaths and ill- 
nesses. The panel says that such effects 
can be estimated, and it strongly urges 
that the government use these estimates, 
uncertain as they are, to form numeri- 
cal cost-benefit judgments in setting 
future radiation standards. 

The mission of the academy com- 
mittee did not include suggesting what 
these standards should be, however, 
and, accordingly, the panel was silent 
on this subject except to propose some 
general rules. For one, the panel said, 
no radiation exposure should be per- 
mitted without the expectation of a 
"commensurate" benefit. And it cau- 
tioned that efforts to protect the public 
from radiation should not result in 
substituting a worse hazard than the 
radiation avoided-a reference, per- 
haps, to the comparative risks and 
benefits of fossil-fueled and nuclear 
power plants. 

The federal standard in question 
states that the general population should 
not receive more than 170' millirems 
of man-made radiation each year, ex- 
clusive of medical sources. (This com- 
pares to about 100 millirems received 
from natural background sources in 
the United States. All told, the average 
American is subjected to about 200 
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millirems a year, including medical 
radiation, according to the EPA.) 

Since the existing standard does not 
apply to medical sources, about all it 
does apply to in practice is nuclear 
power generation-uranium mines and 
mills, fuel-processing plants, the power 
reactors themselves, and waste deposi- 
tories. At present, nuclear power con- 
tributes less than 1 millirem a year 
to the public dose, and the committee 
said it expects this amount will not be 
exceeded, provided that sabotage and 
theft of fissionable materials are con- 
trolled, that wastes are properly man- 
aged, that the performance of nuclear 
plants does not deteriorate and allow 
higher levels of emissions, and that 
catastrophic accidents are avoided. 

In sum, said the committee: 

The present guides of 170 millirems 
per year grew out of an effort to balance 
societal needs against genetic risks. It ap- 
pears that these needs can be met with 
far lower average exposures and lower 
genetic and somatic risk than permitted 
by the current radiation protection guide. 
To this extent, the current guide is un- 
necessarily high. 

The academy committee reserved its 
most sharply phrased admonitions for 
the medical profession and its use of 
diagnostic x-rays, estimated to be in- 
creasing at a rate of 1 to 4 percent 
a year. At present, the panel noted, 
medical exposures are not under "con- 
trol or guidance by regulation or law." 
It went on to say that medical radia- 
tion "can and should be reduced con- 
siderably by limiting its use to clinically 
indicated procedures utilizing efficient 
exposure techniques and optimal oper- 
ation of radiation equipment." 

The committee said that use of im- 
proved equipment, proper shielding of 
reproductive organs, and elimination of 
unnecessary x-rays could reduce the 
"genetically significant dose" currently 
received by the general population by 
50 percent. Among procedures listed 
as probably unnecessary were mass 
screening for tuberculosis, lung cancer, 
and gastric cancer; routine x-rays for 
food handlers; and "possibly" mass 
screening for breast cancer in women. 
The committee, however, rejected the 
idea of a blanket limit on medical 
radiation for the general public, on the 
grounds that such a limit would be 
"impractical." Instead, it indicated, re- 
duction in x-ray exposure could best 
be brought about voluntarily by the 
medical profession. 

Potentially the most controversial 
aspect of the academy report is the 
panel's effort to place numbers on the 
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risks inherent in radiation. It is no 
longer sufficient, the committee said, 
to assume that the adverse effects of 
man-made radiation are "insignificant, 
negligible, tolerable, permissible, ;[or] 
acceptable." If the nation as a whole 
is to be exposed to increasing amounts 
of radiation, and if the standard-setters 
are to presume that no threshold exists 
below which adverse effects do not 
occur, then "the only logical basis for 
decision making" is to express risks and 
benefits in numbers, and possibly in 
dollars, the panel said. 

In the process of assigning numbers 
to risks (no attempt was made to 
quantify benefits), the committee pro- 
vided what might be read alternatively 
as cold comfort for the critics of Gof- 
man and Tamplin or as measure of 
vindication for the two scientists. 

They had estimated that exposing the 
entire U.S. population to the allowed 
limit of 170 millirems per year 
would ultimately result in 32,000 
extra deaths from cancer each year, an 
increase of roughly 10 percent in the 
current death rate from cancer. While 
the academy committee found fault 
with some of Gofman and Tamplin's 
underlying assumptions, the worst it 
had to say about their calculations was 
to call them "overestimates." A more 
accurate estimate, in the panel's view, 
would be between 3,000 and 15,000 
extra deaths each year with a most 
probable figure of 6,000. 

In general, the committee said, for 
each 100-millirem increment 3,500 
added deaths from cancer could result 
each year. The panel derived these esti- 
mates, which it said were "fraught with 
uncertainty," from studies of survivors 
of the atomic bombing of Nagasaki and 
Hiroshima and from mortality statistics 

Table 1. Summary of estimates of annual 
whole-body dose rates in the United States 
(1970). [From the academy report] 

Average 
Source dose rate* 

(mrem/yr) 

Environmental 
Natural 102 
Global Fallout 4 
Nuclear Power 0.003 

Subtotal 106 
Medical 

Diagnostic 72t 
Radiopharmaceuticals 1 

Subtotal 73 
Occupational 0.8 
Miscellaneous 2 

Subtotal 3 
Total 182 

* The numbers shown are average values only. 
For given segments of the population, dose rates 
considerably greater than these may be experi- 
enced. t Based on the abdominal dose. 

on persons treated with radiation for 
diseases other than cancer. 

Beyond these figures, the committee 
said a population-wide exposure of 170- 
millirems a year for an entire genera- 
tion could be expected to cause an 
added toll of genetic defects and dis- 
eases of between 1,100 and 27,000 per 
year and an overall increase in the na- 
tion's "ill-health" of 5 percent. 

Several years ago, such assertions 
might have provoked an argument 
from doctors and the advocates of nu- 
clear power, but so far the outward 
reaction of the radiological establish- 
ment has been only praise and agree- 
ment. The Washington Post quoted 
AEC chairman James Schlesinger, 
shortly after the report was released 
late last month, as saying that a gen- 
eral tightening of radiation standards 
may be in order when "radiation from 
all sources has been reviewed across 
the board." The panel's admonitions to 
radiologists are in keeping with the 
philosophy of the American College of 
Radiology. And Lauriston Taylor, the 
president of the National Council on 
'Radiation Protection and Measurements 
(NCRP), a leading arbiter of radiation 
standards since the late 1920's, thinks 
the academy report "was a whale of a 
job and highly objective. ... It con- 
tained no surprises." If it had, that 
would have been surprising in itself, 
as the panel's chairman, Cyril L. Co- 
mar of Cornell University, and about 
a third of the panel's 20 members are 
also members of the NCRP. 

William D. Rowe, the head of the 
EPA's radiation programs, says the 
academy report will form the technical 
underpinnings for revisions in radiation 
standards that his agency expects to be- 
gin during the next 6 months. The form 
of these revisions remains to be seen, 
but one possibility under discussion at 
the EPA is the abandonment of a 
blanket exposure limit for the general 
population, in favor of strict limits for 
specific types of sources, such as nu- 
clear power plants and nuclear fuel 
facilities. Such limits would take ac- 
count of increasing numbers of these 
sources in near-urban areas and would 
be designed to discourage what one 
EPA official said has been a tendency 
under the present standard "to irradi- 
ate up to the limit" on the presumption 
that no other source in a given area 
was contributing radiation or ever 
would be. 

As for doctors, it seems unlikely that 
the EPA will exercise its authority so 

(Continued on page 1012) 

967 



NEWS AND COMMENT 

(Continued from page 967) 

far as to set population limits on ex- 
posure to medical radiation, in part 
because such limits are seen as imprac- 
tical and in part because it would be 
politically difficult to impose them. In- 
stead, the EPA expects to work with 
other federal agencies and with pro- 
fessional organizations, such as the 
American College of Radiology, to en- 
courage doctors to improve x-ray equip- 
ment and procedures. A likely first tar- 
get for such improvements is the Vet- 
erans Administration, long a pacesetter 
in the field of radiology. 

-ROBERT GILLETTE 
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APPOINTMENTS APPOINTMENTS APPOINTMENTS APPOINTMENTS 

William C. McInnes, president, Fair- 
field University, to president, Univer- 
sity of San Francisco. . . . Carl M. 
York, Jr., former assistant chancellor, 
University of California, Los Angeles, 
to vice chancellor for academic affairs, 
University of Denver. . . . Elwyn A. 
Smith, vice president for student affairs, 
Temple University, to vice president 
for academic affairs, Eckerd College.... 
Dale W. Lick, chairman, mathematics 
department, Drexel University, to vice 
president for academic affairs, Russell 
Sage College .... At the University of 
Louisville: John A. Dillon, Jr., dean, 
Graduate School, also to vice president 
for academic affairs and Harold E. 
Boyer, dean, School of Dentistry, to 
vice president for health affairs. . . . 
Bert W. O'Malley, professor of repro- 
ductive biology, Vanderbilt University 
School of Medicine, to chairman, an- 
atomy department, Baylor College of 
Medicine .... Leonard B. Glick, asso- 
ciate professor of anthropology, Uni- 
versity of Wisconsin, Madison, to dean, 
School of Social Science, Hampshire 
College.... . Robert H. Koff, director 
of teacher education, Stanford Univer- 
sity, to dean, College of Education, 
Roosevelt University. - . Franklin C. 
Fitchen, chairman, electrical engineer- 
ing department, South Dakota State 
University, to dean, College of Engi- 
neering, University of Bridgeport. . . . 
A. Richard Kassander, Jr., head of at- 
mospheric sciences, University of Ari- 
zona, to vice president ,for research at 
the university. . . . Warren Winkel- 
stein, Jr., acting dean, School of Public 
Health, University of California, 
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Berkeley, elevated to dean. . e. James 
T. Doluisio, chairman, pharmacy de- 
partment, University of Kentucky, to 
dean, College of Pharmacy, University 
of Texas, Austin. . .. Harry J. Sievers, 
chairman, history department, Fordham 
University, to dean, Graduate School 
of Arts and Sciences at the university. 
. . . John V. Byrne, chairman, ocean- 
ography department, Oregon State Uni- 
versity, to dean, new School of Ocean- 
ography at the university.... Kenneth 
Stocking, professor of biology, Sonoma 
State College, to provost, new School 
of Environmental Studies at the college. 
. . . Lloyd E. Berry, assistant chancel- 
lor, University of Illinois, to dean, 
Graduate School, and director of re- 
search, University of Missouri. . 
Robert W. Krauss, chairman, botany 
department, University of Maryland, to 
dean, School of Science, Oregon State 
University.,., James H. Reeves, execu- 
tive assistant to the president, Tennes- 
see State University, to dean, Graduate 
School at ithe university. - . . Ralph L. 
Cames, associate dean, College of Arts 
and Sciences, Roosevelt University, 
elevated to dean. , - , Bernard Kutner, 
professor of social science, Albert 
Einstein College of Medicine, Yeshiva 
University, to dean, Sargent College of 
Allied Health Professions, Boston Uni- 
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Cancer Research, M.D., Ph.D. Aim: experimental 
approaches to cancer directed toward clinical 
applications. Long-time cancer research, teaching 
and administrative experience. Numerous publica- 
tions. References. Box 409, SCIENCE. 12/1 

General Manager, V.P., director, Ph.D. microbi- 
ologist: diversified experience-production quality 
control, R & D sales in health fields-diagnostics, 
biologicals, pharmaceuticals, chemicals. Desires 
management, applied research, Q.C., or academic 
administration position. Box 449, SCIENCE. 

Physicist, Ph.D., 1972. Light scatterer. Diverse 
experience in laser excited light scattering, fluo- 
rescence and spectroscopy. Desires to apply back- 
ground to challenging biologically or environ- 
mentally related research. Box 454, SCIENCE. 

Science and Society: Lecturer-Writer-Researcher 
desires position teaching course in dynamics of 
social change resulting from scientific/techno- 
logic change, energy/resources development. . . . 
analytic interdisciplinary overviews of socioeco- 
nomic-cultural-political effects and implications 
of science and engineering; North America and 
world, historic to future. Both basic and ad- 
vanced classes; syllabi courses and seminars, and 
so forth. Specializing in subject since 1950 re- 
searching, writing (including nine pages in Encyclo- 
pedia Americana), and lecturing (United States, 
Canada, England), for which biography now in 
one Who's Who and two scientific directories. 
Presently researcher for college, 1958-; consultant 
two government (nonmilitary) agencies, one gov- 
ernment academy. (Attending December AAAS 
Meeting.) Box 461, SCIENCE. X 
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AQUATIC BIOLOGY 

BEHAVIORAL GENETICS 
DEVELOPMENTAL BIOLOGY 

Faculty positions are available to teach courses 
and develop graduate and research programs in 
each of these subdisciplines in a Biology Depart- 
ment which encompasses botany, microbiology, 
and zoology. Rank and salary dependent on 
qualifications of candidate. 

Applications must include curriculum vitae, 
list of publications, area of research interest, anl 
names of three referees. This information should 
be sent to: Albert Siegel, Chairman, Department 
of Biology, Wayne State University, Detroit, 
Mich. 48202. An Equal Opportunity Employer 

BIOMEDICAL ENGINEER with Ph.D. in phys- 
iology. As Assistant Professor available for re- 
search in cardiovascular system analysis and 
teaching at graduate and undergraduate level. 
Send curriculum vitae to Abraham Noordergraaf, 
Department of Biomedical Engineering, College 
of Engineering and Applied Science, University 
of Pennsylvania, Philadelphia, Pa. 19104. 

CHAIRMAN, BIOLOGY DEPARTMENT 
Proven as teacher and scholar. Administrative 
experience preferred but clear evidence of ad- 
ministrative potential acceptable. Contact: Paul 
G. Jenson, Chairman, Search Committee, Colby 
College, Waterville, Maine 04901. 

Colby is an Equal Opportunity Employer 
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DIRECTOR OF GREAT LAKES RESEARCH 
Due to the impending retirement of the present 

director, the University of Michigan invites ap- 
plications or nominations for Director of the 
Great Lakes Research Division, a multidisciplin- 
ary institute emphasizing oceanographic, limno- 
logical and ecological research on the Great 
Lakes. The new director will hold a professorial 
appointment on the faculty and will have the 
responsibility of coordinating university programs 
in teaching and research on the Great Lakes. 
Applicants are requested to submit vitae by 
1 February 1973 to Professor David M. Gates, 
GLRD Search Committee Chairman, Natural 
Science Building, The University of Michigan, 
Ann Arbor, Michigan 48104. 

The University of Michigan is a nondiscrimina- 
tory, affirmative action employer. 
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