
LETTERS 

Chrysotile Asbestos: Effects 

of Human Exposure 

In his letter of 23 September (p. 1232), 
John T. Hack correctly indicates that the 
environmental asbestos pollution in 
Rockville, Maryland, is primarily from 
chrysotile, since that type of asbestos is 
found in the Rockville quarry. How- 
ever, Hack is incorrect in suggesting 
that studies (1, 2) of the health and 
mortality rates of workers in the chryso- 
tile-producing mines of Quebec, Canada, 
exonerate the crushed rock from the 
Rockville quarry as a carcinogen and 
that the general health of Quebec chryso- 
tile miners and millers "is comparable 
to that of Quebec Province as a whole." 

Many studies have been made of the 
effects of human exposure to chrysotile 
(3, 4). These studies take into account 
a long period of clinical latency which 
occurs between the onset of exposure to 
mineral fiber and the clinical appearance 
of malignant disease. For asbestos fiber, 
the latent periods appear to extend from 
20 to 40 years or more from the onset 
of exposure (4). Exposure intensity is 
another factor in that it determines the 
competitive risk of contracting asbestosis 
or malignant disease and also influences 
the length of the latency period. 

McDonald and Becklake state in their 
1976 study (2, p. 521), "In Canada, as 
elsewhere, diseases recognized to have 
an association with asbestos exposure 
include pulmonary fibrosis which may 
affect the lungs (giving rise to asbestosis) 
and/or the pleura (giving rise to pleural 
thickening and calcification) and malig- 
nant tumors, which may be respiratory, 
mesothelial, or gastrointestinal in ori- 
gin." The only variance with other stud- 
ies is the calculated relative risk of each 
disease. This variance may be explained 
in part by their study design. 

In the Quebec studies to which Hack 
refers (1, 2), the authors assessed the 
relationship between the intensity of 
dust exposure and the resultant mortality 
rates, x-ray changes, pulmonary func- 
tion changes, respiratory symptoms, and 
other effects among workers in the Que- 
bec asbestos mining and milling indus- 
try. They estimated dust exposure on the 
basis of the job type in the mine or mill 
and the number of years a worker spent 
at each job site. They calculated an ex- 
posure index for each worker based on 
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grouped 4000 individuals whose "ex- 
posure histories" were determined by 
this method, and for whom mortality 
data existed, on the basis of total ex- 
posure (based on "MPCF-years"), not 
by years from the onset of exposure. 
What this meant was that individuals 
with 400 MPCF-years exposure could be 
those exposed to 40 MPCF for 10 years, 
80 MPCF for 5 years, or 10 MPCF for 
40 years. Years from onset of exposure 
were not separately evaluated. Individ- 
uals included in this study were those 
with both short and long latency periods. 
The authors of one of the Quebec studies 
state that ".. . the length of exposure 
may be related to length of survival and 
thus might tend to obscure differences in 
mortality between exposure groups .... 
deaths accumulated over many years 
were used in a single calculation of mor- 
tality" (1, p. 63). Even so, among those 
considered to be most heavily exposed, 
individuals with 400 to 800 MPCF-years 
exposure have a 2.1 elevated risk of de- 
veloping respiratory cancer, and those 
with greater than 800 MPCF-years expo- 
sure have a 3.6 times elevated risk (2, 
p. 525). These calculated risks should be 
considered conservative, as each data 
group may include individuals who have 
not completed the long clinical latency 
period required for "elevated risk." 

The Beaudry Commission has report- 
ed similar data in its study of the chryso- 
tile miners in Thetford, Quebec (5). It 
found that the Quebec asbestos industry 
had failed to educate the workers to the 
dangers associated with mining and mill- 
ing of chrysotile; that outdated, dan- 
gerous methods were being used in the 
production of fiber; that the government 
inspectors had been negligent; that there 
was a lack of medical surveillance and 
protection for the workers; and that no 
proper controls had been installed, even 
in new plants and mills. 

Chrysotile mining and milling has thus 
been established as hazardous. Review- 
ing available data, an agency of the 
World Health Organization recently con- 
cluded, "Uncontrolled exposure to 
chrysotile asbestos, as to other types of 
asbestos, has the potential for serious 
human disease. Reassurance is unwar- 
ranted as experiences with asbestos can- 
cer in the United States, Canada, Great 
Britain, the U.S.S.R. and other coun- 
tries have shown. Unnecessary exposure 
should be avoided" (6). 
ARTHUR N. ROHL, ARTHUR M. LANGER 
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Outer Continental Shelf 

Operating Regulations 

The Secretary of the Interior has pro- 
posed controversial revisions (1) of 
existing outer continental shelf (OCS) oil 
and gas operating regulations (2) govern- 
ing postlease sale activities by lease 
owners. Despite potentially significant 
and far-reaching adverse environmental 
consequences that could result if the re- 
visions are adopted, the Interior Depart- 
ment has decided not to prepare an envi- 
ronmental impact statement addressing 
such consequences. If there is no major 
opposition from other Executive depart- 
ments or from Congress, the revisions 
may become law as early as January 
1978. 

The stated intent of the revisions is to 
provide states affected by OCS oil and 
gas activities with (i) timely access to in- 
formation regarding planned explora- 
tion, development, and production oper- 
ations and (ii) opportunity to review and 
comment on federal decisions relating to 
such operations. Although the objectives 
may be worthy, the proposed procedures 
by which they would be achieved appear 
unnecessarily intricate, cumbersome, 
and duplicative. 

The revisions require that (i) before 
any exploration activities, each lease 
owner must prepare and submit a series 
of elaborately detailed plans and envi- 
ronmental reports for review and accept- 
ance by cognizant federal agencies and 
affected states and subsequently (ii) a 
second series of detailed plans and re- 
ports must be submitted for comparable 
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(Continued from page 1202) 

of a comprehensive environmental im- 
pact statement before any OCS lease 
sale. 

We believe that these additional re- 
quirements for serial plans, reports, and 
interlocking federal and state reviews 
would result in major delays in bringing 
OCS oil and gas resources into produc- 
tion-delays that could amount to years. 

Significant adverse environmental ef- 
fects that could result from these delays 
include (i) degradation of air quality 
(caused by burning less clean fuels be- 
cause of delays in obtaining oil and gas 
from OCS tracts) and (ii) greater poten- 
tial for oil spills associated with in- 
creased tanker activities (resulting from 
the need to import larger volumes of for- 
eign oil). In view of these and other pos- 
sible environmental effects, the decision 
of the Department of the Interior not to 
prepare an impact statement seems ques- 
tionable. 

We urge concerned fellow scientists to 
write or wire Secretary of the Interior 
Cecil D. Andrus calling for the prepara- 
tion of an environmental impact state- 
ment on the proposed revisions; copies 
may be sent to appropriate senators and 
congressmen. 

DAVID D. SMITH 

KATHERINE F. GRAHAM 
David D. Smith and Associates, 
Box 1338, 
La Jolla, California 92038 
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Prigogine at the University of Texas 

Procaccia and Ross, in their article 
(Research News, 18 Nov., p. 716) on 
Ilya Prigogine's work in the field of non- 
equilibrium thermodynamics that led to 
his receiving the 1977 Nobel Prize in 
Chemistry, identify him as a professor of 
the Free University of Brussels, Bel- 
gium. He is also professor of physics and 
of chemical engineering and director of 
the Center for Statistical Mechanics and 
Thermodynamics (which he founded in 
1967) at the University of Texas at Aus- 
tin, and currently divides his time be- 
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Anatomist (micro and neuro) seeking teaching posi- 
tion in college, osteopathic, chiropractic, nursing, 
paramedical, or similar institute. Foreign M.D. 
(Ph.D. equivalent) seeking immigration to United 
States or Canada. Forward correspondence to Dr. 
E. Zola, Al-Fateh Medical Faculty, Box 903, Trip- 
oli, Libya. X 
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Animal Science Ph.D. Multidisciplinary expertise in 
beef management, quantitative genetics, animal nu- 
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sion analysis. Background includes Agricultural Ex- 
periment Station management. Box 447, SCIENCE. 
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Biochemist. Ph.D. 1966. Background: biogenic 
amines/CNS; needs position immediately. Jourdi- 
kian, 252 Washington Boulevard, Oak Park, Illinois 
60302. Home telephone: 312-524-1756. 12/23; 1/6 
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Neuropharmacologist, M.D., Ph.D. Broad research 
experience-CNS catecholaminergic mechanisms. 
Experience in EEG studies, microiontophoresis, 
self-stimulation, some experience in neurochem- 
istry. Seeks research position. Box 448, SCIENCE. 
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Ophthalmologist, American Board-certified, M.D. 
Seeks position in biomedical or clinical engineering. 
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Ph.D. (1971), extensive experience, lipid, lipopro- 
tein metabolism, renal disease, alcohol, athero- 
sclerosis, clinical, experimental, 28 publications. 
Seeks stable position, research, teaching. J. B. Som- 
er, 69 Loftus Avenue, Loftus, New South Wales, 
2232, Australia. X 
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Toxicologist. Ph.D. 1974. Two years of experience in 
inhalation toxicology with emphasis on biochemis- 
try. Several publications and research grants. Also 
experienced in occupational health, contract re- 
search, and personnel supervision. Seeks industrial/ 
academic position. Box 450, SCIENCE. X 

Veterinarian-Biochemist, D.V.M., Ph.D.; ECFVG 
certificate, Ohio license. Research and teaching ex- 
perience. Excellent publications. Looking for re- 
search, industrial, or teaching position. Contact Dr. 
P. K. Saini, 518 Coy Drive, Xenia, Ohio 45385. 

12/23; 1/6 
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12/23; 1/6 

POSITIONS OPEN POSITIONS OPEN POSITIONS OPEN 

ANATOMIST 

Gross anatomist, some teaching in embryology, 
Ph.D. or M.D., instructor or assistant professor. Re- 
search area open but special attention given those in 
developmental biology and genetics. Send curricu- 
lum vitae and three letters of recommendation to: 
Dr. Howard A. Matzke, Professor and Chairman, De- 
partment of Anatomy, University of Kansas Medical 
Center, College of Health Sciences and Hospital, 39th 
and Rainbow Boulevard, Kansas City, Kansas 66103. 
An Equal Opportunity/Affirmative Action Employer. 

ASSISTANT PROFESSOR-BIOCHEMISTRY. 
Regular tenure-track position in the Department of 
Chemistry beginning fall 1978. Well-equipped re- 
search laboratory available. Research interest in the 
structure and chemistry of proteins, glycoproteins, 
or polysaccharides preferred, but other research 
areas considered. Postdoctoral experience required. 
Send curriculum vitae and one letter of reference to: 
Robley J. Light, Department of Chemistry, Florida 
State University, Tallahassee, Florida 32306. An 
Equal Opportunity/Affirmative Action Employer. 

ANATOMIST 

Gross anatomist, some teaching in embryology, 
Ph.D. or M.D., instructor or assistant professor. Re- 
search area open but special attention given those in 
developmental biology and genetics. Send curricu- 
lum vitae and three letters of recommendation to: 
Dr. Howard A. Matzke, Professor and Chairman, De- 
partment of Anatomy, University of Kansas Medical 
Center, College of Health Sciences and Hospital, 39th 
and Rainbow Boulevard, Kansas City, Kansas 66103. 
An Equal Opportunity/Affirmative Action Employer. 

ASSISTANT PROFESSOR-BIOCHEMISTRY. 
Regular tenure-track position in the Department of 
Chemistry beginning fall 1978. Well-equipped re- 
search laboratory available. Research interest in the 
structure and chemistry of proteins, glycoproteins, 
or polysaccharides preferred, but other research 
areas considered. Postdoctoral experience required. 
Send curriculum vitae and one letter of reference to: 
Robley J. Light, Department of Chemistry, Florida 
State University, Tallahassee, Florida 32306. An 
Equal Opportunity/Affirmative Action Employer. 

ANATOMIST 

Gross anatomist, some teaching in embryology, 
Ph.D. or M.D., instructor or assistant professor. Re- 
search area open but special attention given those in 
developmental biology and genetics. Send curricu- 
lum vitae and three letters of recommendation to: 
Dr. Howard A. Matzke, Professor and Chairman, De- 
partment of Anatomy, University of Kansas Medical 
Center, College of Health Sciences and Hospital, 39th 
and Rainbow Boulevard, Kansas City, Kansas 66103. 
An Equal Opportunity/Affirmative Action Employer. 

ASSISTANT PROFESSOR-BIOCHEMISTRY. 
Regular tenure-track position in the Department of 
Chemistry beginning fall 1978. Well-equipped re- 
search laboratory available. Research interest in the 
structure and chemistry of proteins, glycoproteins, 
or polysaccharides preferred, but other research 
areas considered. Postdoctoral experience required. 
Send curriculum vitae and one letter of reference to: 
Robley J. Light, Department of Chemistry, Florida 
State University, Tallahassee, Florida 32306. An 
Equal Opportunity/Affirmative Action Employer. 

ASSISTANT PROFESSOR OF 
BIOCHEMISTRY AND BIOPHYSICS 
UNIVERSITY OF PENNSYLVANIA 

The Department of Biochemistry and Biophysics in- 
vites applications for the position of assistant profes- 
sor. Applicants should have research interests in 
biochemistry or biophysics and a commitment to ex- 
cellence in research and teaching. Please forward 
curriculum vitae, representative reprints, and a sum- 
mary statement of background and interests. In ad- 
dition, please have three or more letters of reference 
sent directly to us. These should include an evalua- 
tion of the specific research contributions made by 
the applicant and her/his capabilities for independent 
research. Address communications to: 

S. W. Englander 
Assistant Professor Recruitment Committee 

Biochemistry and Biophysics 
University of Pennsylvania 

Philadelphia, Pa. 19104 
Equal Opportunity/Affirmative Action Employer 
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ASSISTANT PROFESSOR OF BIOCHEMISTRY 
AND MOLECULAR BIOLOGY 

Applications are invited for a faculty position in 
the Department of Biochemistry and Molecular Biol- 
ogy, Harvard University, which will be available 1 
July 1978. Distinction in research and teaching is es- 
sential. Send curriculum vitae, three letters of rec- 
ommendation, and a brief outline of future research 
plans to: Administrative Assistant, Department of 
Biochemistry and Molecular Biology, Harvard Uni- 
versity, 9 Kirkland Place, Cambridge, Massachusetts 
02138. 
Harvard University is an Equal Opportunitv/Affir- 
mative Action Employer. 
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LABORATORY DIRECTOR 

Applications are invited for the position of build- 
ing director for a new laboratory under construction 
for the Department of Biochemistry and Molecular 
Biology, Harvard University. Position involves par- 
ticipation in the design and subsequent supervision 
of administrative and technical services for the de- 
partment. Requirements are Ph.D. in chemistry or 
biochemistry, and evidence of administrative ability. 
Send curriculum vitae and three letters of recom- 
mendation to: Administrative Assistant, Department 
of Biochemistry and Molecular Biology, Harvard Uni- 
versity, 9 Kirkland Place, Cambridge, Massachusetts 
02138. 
Harvard University is an Equal Opportunity/Affir- 
mative Action Employer. 
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Personnel 
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Personnel 

Placement 

Personnel 

Placement 
ACADEMIC SURGICAL PATHOLOGIST 
The University of Chicago, Department of 
Pathology, is seeking a Board-certified (or 
eligible) surgical pathologist at a junior level 
to join an active and progressive laboratory. 
The applicant will participate in diagnostic 
surgical pathology and medical student and 
resident instruction. Ample time is available 
for research. Send inquiries and curriculum 
vitae to: Dr. W. H. Kirsten, Professor and 
Chairman, Department of Pathology, The 
University of Chicago, 950 East 59 Street, 
Chicago, Illinois 60637. The University of 
Chicago is an Affirmative Action/Equal Op- 
portunity Employer. 
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Personnel advertising is accepted only with .the under- 
standing that the advertiser does not discriminate 
among applicants on the basis of race, sex, religion, 
age, color, or national origin. 
Positions Wanted: 40? per word; $10 minimum charge, 
per insertion. $4 extra for use of box number. Pre- 
payment required. Rate available only to individuals; 
personnel agencies, companies, colleges, and universi- 
ties take display rate for all advertising. 

Display (Positions Open, Market Place, and so forth): 
$145 per 25 millimeters (1 column inch), minimum, 
per insertion (25 millimeters equals 10 lines of 50 
spaces and characters each). Ads over 25 millimeters 
billed at $5.80 per millimeter. No charge for use of box 
number. Rates net. No agency commission for ads un- 
der 4 inches. No cash discount. Prepayment required 
for foreign advertising. Purchase orders and billing in- 
formation required for all other ads. 

Advertising closing is each Wednesday, 3Y2 weeks be- 
fore Friday issue date requested. Send copy for all posi- 
tions wanted ads and display ads under 5 inches to: 

SCIENCE, Room 207 
1515 Massachusetts Ave., NW 

Washington, D.C. 20005 
Telephone: 202-467-4456 

Send copy for display ads, 1/6 page and larger, to: 

Scherago Associates, Inc. 
11 West 42nd Street 

New York, N.Y. 10036 
Telephone: 212-736-1858 

Blind Ad replies should be addressed as follows: 
Box (give number) 

SCIENCE 
1515 Massachusetts Ave., NW 

Washington, D.C. 20005 
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