
8 January 1982, Volume 215, Number 4529 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 

Editorial Board 
1982: WILLIAM ESTES, CLEMENT L. MARKERT, JOHN 

R. PIERCE, BRYANT W. ROSSITER, VERA C. RUBIN,  
MAXINE F. SINGER, PAUL E. WAGGONER, ALEXANDER 

Publisher 
WILLIAM D. CAREY 

Associate Publisher: ROBERT V. ORMES 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E. RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J .  

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
COLIN NORMAN, R. JEFFREY SMITH, MARJORIE SUN, 
NICHOLAS WADE, JOHN WALSH 

Research News: RICHARD A. KERR, GINA BARI 
KOLATA, ROGER LEWIN, JEAN L. MARX, THOMAS H. 
MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistants. News: FANNIE GROOM. CASSAN- 
DRA WATTS 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN. 
RUTH KULSTAD 

Associate Editors: SYLVIA EBERHART, CAITILIN GOR- 
DON, LOIS SCHMITT 

Assistant Editors: MARTHA COLLINS, STEPHEN 
KEPPLE, EDITH MEYERS 

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; ROSE 

LOWERY; HOLLY BISHOP, ELEANOR WARNER; JEAN 
ROCKWOOD, LEAH RYAN, SHARON RYAN, ROBIN 
WHYTE 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to ScientiJic Instruments: RICHARD G. SOMMER 
Assistants to the Editors: SUSAN ELLIOTT, DIANE 

HOLLAND 
Membershio Recruitment: GWENDOLYN HUDDLE 
Member a i d  Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367: Guide to Scientific Instruments. 467-4480: 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors," write to the editorial office or see page xi, 
Science, 18 December 1981. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger. 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. 
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

Creationism and the Age of the Earth 
For most of the 20th century religion and science in this country have 

coexisted with relatively little controversy. Scientists did not accept literal- 
ly the version of beginnings set forth in Genesis, but many were touched 
with awe when they regarded the order and complexity of nature. They 
respected the ethical values fostered by organized religion. Some scientists 
were agnostics but few were atheists. This peaceable relationship has been 
strained by the people who allege that there is a body of knowledge which 
they call creation "science" that merits equal treatment with the teaching of 
evolution in primary and secondary schools. 

The creationists also state that the age of the earth is between 6,000 and 
10,000 years. In taking this stance they are in conflict with data from 
astronomy, astrophysics, nuclear physics, geology, geochemistry, and 
geophysics. In these disciplines an enormous mass of observational and 
experimental data has been accumulated bearing on the age of the earth and 
of the universe. Many independent approaches whose results buttress each 
other are in agreement that the age of the earth is much greater than 10,000 
years. Substantial evidence indicates that the age of the solar system is 
about 4.5 billion years. 

In the dating of ancient materials the best values are obtained by 
radiometric methods. At least five independent radioisotope clocks have 
been employed. Perhaps the best of these is one that depends on decay of 
2 3 8 ~  and 2 3 5 ~  to the end products 2 0 6 ~ b  and 2 0 7 ~ b .  By use of this method the 
ages of rocks 2600 million years old have been determined with a probable 
error as small as 1 million years. When granitic magma solidifies, zircon 
crystals (ZrSi04) are often formed. The atomic radii of uranium and 
zirconium are nearly equal, and uranium is usually present in the zircon 
crystal as a proxy for zirconium in the structure. The radiometric clock 
starts when the crystal forms. With the passage of time 2 3 8 ~  decays to 2 0 6 ~ b  
and 2 3 5 ~  decays to 2 0 7 ~ b .  Under favorable conditions both isotopes remain 
locked in the crystal. Laboratory processing isolates the lead for mass 
spectrometric determination. In many thousands of instances rocks have 
been dated by three or more independent clocks and the ages determined 
have been in good agreement. 

Astronomy and astrophysics have provided a set of distance and time 
scales that lead to an age for the universe of 10 billion to 20 billion years. 
This great age is consistent with the times which nuclear physicists calculate 
are required for stars to evolve-for example, from bodies like the sun to 
white dwarfs. 

Data from geology, geochemistry, and geophysics all testify that the age 
of the earth is much greater than 10,000 years. For example, geologists have 
encountered a large number of formations in which the total number of 
annually deposited layers far exceeds 10,000. Geochemists have studied the 
decomposition of organic matter to form petroleum. Laboratory studies 
show that the rate of decomposition is such as to require millions of years to 
release the hydrocarbons found. Laboratory studies of amino acids found in 
fossils are also in accord with ages far greater than 1 million years. 
Geophysicists note that the rate of motion of tectonic plates is such as to 
require many millions of years for such events as opening of the Atlantic 
Ocean and raising of high mountains. 

The efforts of the tens of thousands of scientists who have produced data 
relevant to the age of the earth or the universe have been motivated by a 
search for truth. If the age of the earth were 10,000 years or less, that result 
would have been proclaimed by many and accepted by all. 

In contrast, those who propound creationism have started with a literal 
interpretation of the Bible. They have no substantial body of experimental 
data to back their prejudices. Truth is not on their side. In the end their 
activities must bring only harm to their C~US~.-PHILIP H. ABELSON 

For further reading on creationism see Science, 6 November 1981, p. 635; 4 December, p. 1101; 
11 December, p. 1224; and 1 January 1982, p. 33; and Science 81, December, p. 53. 




