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Our readers and mem-
bers are a talented and
funny crowd. One of the joys of
being your editor is seeing all the
cartoons, jokes, parodies, and other
humorous treatments of science,
anti-science, and the “stars” of the
evolution/creation engagements.
Since RNCSE 19(2) is officially our
April issue, we have included 2 fea-
tures in observance of that day that
commemorates us all from time to
time — All Fool's Day. Molleen
Matsumura reports on NCSE mem-
bers who have given us new urban
legends — the introduction of legis-
lation to mandate teaching that that
(T = 3, and the conspiracy to cover
up the “anomalous” finds of Onyate
Man in New Mexico. And in
Kansas, the activities of Families for
Learning Accurate Theories (FLAT)
have caused a stir. Enjoy these spe-
cial features, but please don’t be
fooled; they are only in jest.

BAck To THE GRAND CANYON

In this issue we also revisit the ques-
tions raised by Wilfred Elders in his
review essay of Steve Austin’s The
Grand Canyon: Monument (o
Catastropbe. In response to Elders’
essay, Austin wrote to clarify and
expand on some issues. We carry
that response and Elders’ reply.

In a related article, Lorence Collins
tells us what geologists know about
the formation of granite (or rather
granites). Collins shows how geol-
ogists extract information from lab-
oratory experiments and from field
observations. One thing is sure,
says Collins, the earth’s granite was
not all formed at the same time —
neither within a few days (during
Creation Week) nor a few months
(after a global flood). The evidence
is that there were not 2, but many
times when the different granites
on earth were formed.

NEws AND REVIEWS

One of the recent books receiving a
lot of attention from anti-evolution-
ists is William Dembski’s The
Design Inference (TDI). Dembski
contends that he has a method for
inferring when patterns in the nat-
ural world are caused by chance, by
laws of nature, or by design. TDI
claims that this method can detect
design without regard to a specific
designer using principles of deduc-
tion used by people everywhere to
make sense out of patterns around

'FROM THE

us. Wesley Elsberry explores the
claims in 7DI and suggests a few
alternatives to Dembski’s method
and conclusions.

The National Academy of Sciences
has issued a new edition of its book
Science and Creationism: A View
from the National Academy of
Sciences. This edition is more than a
reprinting of the original volume. It
contains significant new informa-
tion and especially considers more
recent developments. We have both
a report by Molleen Matsumura on
the release and a short item with
some of the highlights.

Bill Thwaites reviews a recent Acts
& Facts, the monthly publication
from the Institute for Creation
Research. This month’s topics are
“philosophical naturalism”, the
improbability of useful mutations,
and the “problem” of the source and
origin of disease-causing micro-
organisms.

RESOURCES

Frank Sonleitner has provided
another extensive bibliography of
articles in various journals and mag-
azines about evolution and how it
has shaped the history and variation
of life on the planet. In Research
News we report new studies of DNA
and proteins in various reptile lin-
eages which challenge the idea that
the turtles were the first to branch
off the reptile evolutionary tree.
Anti-evolutionists should take no
comfort from this study, however,
because all the participants in the
“controversy” and all the “alterna-
tive hypotheses” are in strong agree-
ment that descent with modifica-
tion from a common ancestor (that
is, evolution) produced the patterns
in the data.

New in this issue, Dave Longtin and
Duane Kraemer have issued a chal-
lenge and started a contest. In what
we hope will be an ongoing project,
these NCSE members have picked
up on Bob Siegfried’s challenge in
RNCSE 18(4). In “Evolution as a
Heuristic”, Bob challenged us to
“develop and present a series of
specific examples of how evolution-
ary thought has led directly to the
discovery of valuable knowledge in
the biological sciences.” Dave and
Duane are challenging readers to
identify and submit to NCSE their
examples of research which “both
provided strong evidence for evolu-
tion and also yielded tangible bene-
fits for the average citizen.”

ON THE HoME FRONT

We’ve been busy at NCSE over the
past few months. The NCSE Board
of Directors has produced a model
policy statement to be used as a
foundation for policies on science
and evolution adopted by school
boards and other educational insti-
tutions. In this issue we report on
and reprint a copy of that model
statement.

We also pay tribute to the donors
who have contributed over $100 to
NCSE this year. We greatly appreci-
ate the generous and ongoing sup-
port from these donors. In a related
feature, Molleen Matsumura tells
readers about many other types of
contributions which help support
NCSE’s mission. 4/l our members
and supporters are extremely gen-
erous with their time, talents, and
resource and make NCSE as suc-
cessful as it is.

And, speaking of our great mem-
bers, we learned this month that 2
of the 3 recipients of the Crawfoord
Prize from the Royal Swedish
Academy of Sciences had an NCSE
connection. Ernst Mayr (Harvard)
and George C Williams (SUNY) who
were honored for their “pioneering
contributions to broadening, deep-
ening and refining our understand-
ing of biological evolution and relat-
ed phenomena” are both NCSE
members.

Don’'t miss the 4-page Members’
Section in the centerfold. You'll find
lots of information and special
offers for members only.

Anyj Petto

RNCSE 19(2) was printed in June 1999.

VoL 19, No.2 1999
REePORTS
| 3 |



MAR/APR 1999
Rerorts
| 4|

National Academy of
Sciences Releases

Science & Creationism:

A View from the National
Academy of Sciences

Molleen Matsumura
NCSE Network
Project Dirvector

In 1984 the National Academy
of Science published the first
edition of Science and Creation-
ism in response to a national epi-
demic of anti-evolution legislation.
The booklet, conceived as a defin-
itive resource for people coping
with attacks on evolution educa-
tion in their communities, and
NCSE alone distributed hundreds
of copies over the years.

Science and Creationism went
through 3 printings and finally
went out of print a few years ago,
just as the beginning of a new
wave of anti-evolutionism began
in state legislatures and boards of

education. The Academy decided
to produce a new edition, updated
to reflect advances in evolution
research and a changed legal cli-
mate and to respond to new anti-
evolution strategies. The booklet
was written by a steering commit-
tee of distinguished scientists and
educators which included NCSE
Executive Director Eugenie C
Scott and NCSE supporters
Francisco J Ayala, G Brent
Dalrymple, Richard E Dickerson,
and Stephen Jay Gould. It is “an
authoritative source of information
for those seeking an accurate pre-
sentation of the science of evolu-
tion,” according to Academy
President Bruce Alberts.

On April 22, 1999, the Academy
announced the release of the
booklet and the first phase of its
distribution to over 10 000 mem-
bers and scientists. In a letter
accompanying the booklet, Alberts
urged Academy members to “make
use of this valuable resource in dis-
cussions with members of your
community, including state and

local school board members, cur-
riculum committees, and science
teachers.” He added, “It is only
through eternal vigilance by scien-
tists that we can ensure the teach-

ing of accurate science ... to the
next generation of informed scien-
tists and citizens.”

At the same time, the Academy
provided NCSE with enough
copies to distribute to every one of
our members and with additional
copies to provide to concerned cit-
izens and educators who call on us
for help. NCSE members will find
that this concise, non-technical dis-
cussion of the theory of evolution
is both enjoyable and useful, and
we encourage you to contact us if
you need more copies to educate
people in your community.

The Academy has also posted
the complete contents of this
booklet on the World Wide Web,
making it an even more flexible
resource. Be sure to add <http:
//www.nap.edu/readingroom/boo
ks/creationism> to your browser’s
favorites.

PREVIEW: SCIENCE & CREATIONISM

This “View from the National Academy” opens with
an introduction explaining that “Science is a particu-
lar way of knowing about the world.... Progress in sci-
ence consists of the development of better explana-
tions for the causes of natural phenomena.... The the-
ory of evolution is one of these well-established expla-
nations.” It goes on to offer definitions of the crucial
terms fact, hypotbesis, law, and theory, then discuss-
es three categories of scientific evidence that support
the theory of evolution: evidence concerning the ori-
gins of the universe, Earth, and life; multidisciplinary
evidence for biological evolution; evidence for human
evolution. The conclusion is an eloquent defense of
the integrity of science education that uses “scientific
observation, interpretation, and experimentation” and
not “doctrinal material”.

Recommended readings greups books by topic:

Evolution, Books for Children and Young Adults,
Origin of the Universe and the Earth and the
Evolution and Creationism Controversy.

An appendix equips readers with straightforward
answers to the most Frequently Asked Questions
about evolution and the evolution/creation contro-
versy:

» What is evolution?

« Isn’t evolution just an inference?

« Is evolution a fact or a theory?

* Don’t many famous scientists reject
evolution?

» If humans evolved from apes,
why are there still apes?

« Why can’t we teach creation
science in my school?

« If evolution is taught in schools,
shouldn’t creationism be given equal time?




UPDATES

Kansas, Douglas County: In
April 1999 elections for Board of
Education, all but one of the candi-
dates endorsed by “Parents for
Objectivity in Science and History”
(POSH) were defeated; that candi-
date had clearly repudiated their
support before the election (see
RNCSE 719(1):7). POSH had been
founded by a couple who objected
when their son was taught that
dinosaurs lived millions of years
ago. POSH had been opposed by
FLAT (Families for Learning
Accurate Theories), which among
other activities staged a rally dur-
ing which they “proved” that t = 3.
On April 8, the British journal
Nature revealed that FLAT’s activi-
ties were intended as parody.
Nature reported University of
Kansas cosmologist (and NCSE
member) Adrian Melott's explana-
tion that his group resorted to par-
ody because “reasoned argument
with creationists has failed”.

Kansas: Heated controversy
over the role of evolution in the
state’s science standards contin-
ued as the Board of Education pre-
pared to hear public testimony at
its May 11 meeting. Although the
writing committee that produced
the standards is nearly unanimous
in its support for teaching evolu-
tion, the board is split. In a front-
page story, the Leawood Sun
reported on May 8 that, “Unless a
compromise can be reached by
the board, which has often split 5-
5 between moderate and conserv-
ative members, the issue could
reach another stalemate.” While
writing committee member Ken
Biggman attributed opposition to
the standards to “some people that
have a political and religious agen-
da to get the concept of evolution
out of education,” Presbyterian
minister Bob Meneilly wrote to the
board explaining that evolution is
not in conflict with religion. Rev
Meneilly, Pastor Emeritus of Village
Presbyterian Church and chair of
the Mainstream Coalition, said in
his May 7 letter, “Genesis was
never intended to be a science
book explaining ‘how,’” but a reli-

gious book explaining ‘who.’... To
demand good curriculum science
standards in the public school is
not to question or deny that God is
the Creator.... [T]he best of sci-
ence must be taught in the public
school, not a particular religion.”
NCSE members continue to press
for good science education, and
the outcome will be reported in
the next issue of RNCSE.

Kentucky, Boone County: On
May 6, the Boone County Fiscal
Court voted to grant a zoning vari-
ance so that the creationist min-
istry Answers in Genesis (AIG)
could construct a 95 000-square-
foot building to house a museum,
headquarters and distribution cen-
ter. This was the second site at
which AIG sought to build a muse-
um. In 1996 AIG was denied per-
mission to build near Big Bone
Lick State Park, a well-known fossil
site. Earlier opposition to the
museum was based both on resi-
dents’ concerns about the impact
such a large facility would have on
their rural environment and fears
that a creationist museum near the
fossil site would generate bad pub-
licity. Controversy about the new
location seems to be focussed on
zoning issues. The Fiscal Court
denied the original request for a
zoning variance on the new site,
but AIG filed suit. After elections
changed the composition of the
court, AIG submitted a revised
application, which was accepted
by newly-elected officials. The May
7 issue of the Kentucky Post
reports that residents opposed to
the museum may file a lawsuit in
Boone Circuit Court to appeal the
Fiscal Court’s decision.

New Jersey, Piscataway: After
saying that he felt the local Board
of Education “should look more
deeply” at “teaching creation in sci-
ence class, religious liberty, oppos-
ing homosexuality...”, board candi-
date Robert Moran resigned as
communications director of the
Piscataway Republican Organi-
zation. According to a March 17
article in the Courier News,
Moran, a Christian Coalition mem-
ber, said that his opinions were
personal and that his resignation
was prompted by a belief that,

“The citizens of Piscataway are
best served... by a school board
that is non-partisan.” However,
another member of the Repub-
lican group told the newspaper
that Moran had been asked to
resign from the position so that his
views would not reflect on the
organization.

Nebraska: The state Board of
Education has revised the sections
of newly adopted science content
standards that deal with evolution
in response to a letter from Deputy
Attorney General Steve Grasz. In
the February 9 letter, Grasz wrote:
“[Tlhe proposed standards appear
to interfere with the constitutional
rights of students... [because the
standard] “The goal is for students
to recognize that the present arises
from materials and forms of the
past’... is phrased in terms of
objective fact rather than theory.”
While evolution has not been
deleted from the standards, the let-
ter’s misinterpretation of Constitu-
tional law could be used to dis-
courage the teaching of evolution.
NCSE is monitoring the situation
and helping local activists who
are urging the board not to make
further revisions.

North Carolina: State Repre-
sentative Russell Capps, whose
1997 anti-evolution bill passed the
House but was defeated in the NC
Senate, introduced a bill calling on
the Board of Education to “encour-
age teachers to... distinguish
between philosophical material-
ism and authentic science....” He
was quoted in the April 15 News
and Observer as believing that the
bill’s chances of passage are “Shim
to none”, and within a week the
bill had failed in committee. When
NCSE member Byrd Humphreys
called Capps’s office and asked
why he had introduced a bill he
didn’t believe could pass, a staff
member explained that Capps
wanted to keep the issue before
the public. NCSE will continue
monitoring North Carolina.

[NCSE thanks Roger Furbee,

Byrd Humpbreys, Adrian Melott,
Dan Phelps, Jobn van Keppel for
information used in this article.]

Yo 19, No.2 1999
REerorTs
5 |



MAR/APR 1999
REerorTs
[ 6 |

Jack Sepkoski Dies

Kevin Padian
Museum of Paleontology
University of Californin, Berkeley

t is with great sadness that

we report the death of Jack
Sepkoski in Chicago on May 1,
1999. In addition to being an
ardent supporter of NCSE, Jack
was one of the most important and
influential paleobiologists of the
century. Jack deeply understood
and loved field geology and pale-
ontology and made his reputation
by asking questions of the basic
data of paleontology — the place-
ment of the fossils themselves in
their stratigraphic context.

The science of paleontology
had a theoretical renaissance in
the late 1960s and early 1970s
when a number of workers, includ-
ing Dave Raup, Tom Schopf, Steve
Gould, and Jim Valentine, decided
to ask questions about the broader
patterns of the fossil record. Some
of the first compilations of data,
and the models to explain them,
helped to elucidate the question of
diversity through time; that is,
what is the pace of the evolution
of life, and what can we say about
the events that have influenced
biodiversity?

One of Jack’s most enduring
efforts is his analysis of the pat-
terns of diversity in the fossil
record. He took an immense
amount of data from the fossil
record, including all records of ani-
mal taxa from the Cambrian to the
Pleistocene and used statistical
techniques to explore how the
variation could be explained at any
given time in the history of life. His
answer was astonishing but sim-
ple: there were 3 basic “faunas”
that characterized animal diversity.
The first fauna, which dominated
in the Cambrian Period and early
Paleozoic Era, consisted largely of
trilobites and related organisms.
The second, later Paleozoic fauna
consisted of brachiopods and
types of corals now largely extinct.
The third fauna emerged in the
Mesozoic and Cenozoic areas and
comprised mostly clams and snails
and other associated animals.

Needless to say, the kind of
meticulous and all-encompassing
analysis of the fossil record which
made up most of Jack’s profession-
al labor completely stymies any
but a standard evolutionary inter-
pretation. To our knowledge no
creationist has dared to challenge
this body of work, and it is incon-
ceivable that any could do so suc-
cessfully. Jack knew the patterns of
the fossil record as few other sci-
entists ever have. Every new
report of an invertebrate taxon in a
new formation or location drew
his interest; all new geophysical
data that helped determine the
time and place of these animals in
the constantly changing context of
tectonic history were grist for his
mill. He was constantly re-examin-
ing the patterns that he had eluci-
dated, always searching for new
ways to analyze, falsify, re-order,
and test them.

Beyond the incalculable contri-
butions that Jack Sepkoski made to
the study of macroevolution, his
friends and colleagues will remem-
ber him as the most congenial of
maniacs, as intense about his recre-
ational pursuits as about his sci-
ence. His — our — generation was
the first to bring rock’n’roll to pale-
ontology — an attitude more than
a research program, to be sure, but
one that unified many younger sci-
entists in their search for new
ideas and approaches to revitalize
the most “backward-looking” of
the sciences. Jack served with dis-
tinction as President of the
Paleontological Society and was
a Paleontology Society Councilor
for years; his forward-looking
approach helped the Society to
anticipate the challenges of a new
era. Whether he was cheerfully
bashing the credos and excesses of
pattern cladists or debating the rel-
ative merits of Lou Reed and Elvis
Costello, Jack’s restless intellect
was a delight to everyone who
knew him, and his contributions to
the field were equally respected.
We mourn a great colleague and
great friend. Please hoist one in his
honor; he’ll be there with you in
spirit.

Texas State

Board of Education
Honors Mel and
Norma Gabler

Molleen Matsumura
NCSE Network Project Dirvector

On May 7, the Texas Board
of Education passed a res-
olution to “honor and commend
Mel and Norma Gabler of
Longview, Texas for 38 years of
sacrificial service, both in text-
book review and in the textbook
adoption process...."

Long time members of NCSE
are familiar with the Gablers,
whose Texas-based organization
Educational Research Analysts
(ERA) has for nearly 40 years been
a major influence on textbook
adoptions in Texas (see for exani-
ple RNCSE 11/3]:1,5). They have
regularly appeared before the State
Board of Education, offering the
“conservative, Christian perspec-
tive” on content standards and
textbook selections for every sub-
ject in the K-12 curriculum. Their
lobbying activities have influenced
other states as well: first, because
other organizations — such as the
Eagle Forum — rely on their text-
book analyses; and second,
because Texas is one of the
nation’s largest textbook pur-
chasers, so Texas standards affect
the content of textbooks that will
be used in other states.

The Gablers have consistently
opposed evolution. For example,
in 1991, when Texas Proclamation
66 required evolution as a major
theme in biology texts, pressure
from the Gablers and other anti-
evolutionists led to a last minute
revision calling for inclusion of
“scientific evidence of evolution
and other reliable scientific theo-
ries, if any” (RNCSE 10/6/:10). In
1998, ERA rated textbooks accord-
ing to how much they “harp on”
evolution (RNCSE 19/1/:10). In a
section of their website titled
“God-given victories”, they claim
credit for a drop in sales of the
book which had received their
lowest rating. To see this web



page, go to <http://members.aol.
com/TxtbkRevws/index. html>,
click on “God-given Victories!”; go
to subhead “credibility with class-
room teachers”. The same docu-
ment claims credit for “detection
of subtle subversion” in social stud-
ies texts.

Given the Gablers’ long history
of activism and their notoriety in
their home state, a public com-
ment about them by even one
member of the Board of Education
is a significant statement about the
political climate and future educa-
tional policy. The May 7 resolution
honoring the Gablers is not a good
sign. Though the resolution does
not refer directly to science educa-
tion, it notes that “textbook deci-
sions made in Texas greatly affect
textbook selections elsewhere...”
and praises the Gablers for “cri-
tiqu[ing] textbooks and
alert[ing] parents concerning
textbook errors, omissions, contra-
dictions, and detours...”. Since the
Gablers have frequently claimed
that evolution is erroneous, there
is a real question whether the
hard-fought battle to include evo-
lution in Texas standards and text-
books, won in 1997, would have
ended differently if it had taken
place after the 1998 elections.
Certainly we will need to be alert
for attempts to introduce new
antievolution policies.

NCSE

EWS

NCSE and Policy
Statements on
Teaching Evolution

Many times in recent years,
concerned citizens have
called upon NCSE for advice con-
cerning policy statements on evo-
lution and science education that
state and local boards of education
consider for adoption. For exam-
ple, one board of education that
has decided not to use “creation
science” curriculum materials may
issue a policy statement to
“acknowledge” various viewpoints
within the community and hope to
head off controversy. In another
case, citizens may ask a school
board to adopt a policy statement
that the school district’s attorney
says is illegal.

What all these requests had in
common was a set of legal, scien-
tific, and educational issues which
NCSE addresses repeatedly in indi-
vidual cases all over the country.
Therefore, NCSE’s staff and Board
of Directors worked together to
develop a draft position statement
that concisely addresses all the rel-
evant issues for public school
boards considering such policy
statements. The NCSE model drew
on the best-written policies of
state boards and departments of
education and the position state-
ments of numerous professional
organizations.

On February 27, 1999, NCSE'’s
board adopted a “Recommended
Policy Statement on Science and
Evolution” that can be used in any
school district in the nation.
Members are welcome to obtain
copies from NCSE, or to make
copies of the statement printed in
this issue, to use in your own com-
munity or to share with anyone
whose school district is coping with
an evolution/creation controversy.

The text of the NCSE recom-
mended policy statement is found
on page 23._

Contest: Describe
Evolution’s Tangible
Benefits, Win A Prize

Dave Longtin and
Duane Kraemer

NCSE Director Eugenie
Scott has announced the
official start of the first “Tangible
Benefits of Evolution” contest on
the pages of RNCSE. We encourage
readers to send in observations of
the natural world that have both
provided strong evidence for evo-
lution and also yielded tangible
benefits for the average citizen.
Any scientific research that has
improved human health, helped to
put food on our tables, or other-
wise made life better for society
will qualify. Submissions should
not exceed 750 words and must
reach NCSE’s editorial office by
September 1, 1999.

The 6 best entries will be pub-
lished in RNCSE (all entries subject
to editing for length, style, format,
and clarity). The NCSE Board of
Directors will select a winner from
among them. The winner will
receive a free book from NCSE’s
book list and a free l-year mem-
bership in NCSE — a prize one
might keep or give to a friend. As
the authors of this little competi-
tion, we are not in the running, but
we will kick things off by offering
an example of our own — a story
about how mating between Old
World monkeys from species in 2
related genera sparked a medical
revolution.

As Darwin pointed out, the line
between closely related species
often blurs, causing hybrids to
exhibit many different levels of fer-
tility and viability. When domestic
cattle interbreed with American
bison, for instance, they produce
sterile hybrid males but fertile
hybrid females (Basrur 1968).
Baboons and rhesus monkeys have
an even more ambiguous repro-
ductive relationship, yet the diffi-
culties they encountered in
hybridizing inspired one of the
most significant advances in
neonatal care since World War II.

continued on bottom of page 8
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NCSE Thanks You for

Your Generous Support

The NCSE Board of Directors and staff would like to acknowledge and
extend a warm thank-you to all the individuals, organizations, and
firms that donated to NCSE during 1998. We also extend a special
thanks for their much-appreciated support to the following people

who donated $100 or more. Thank you to all donors!

G Forbes Alcott
Michelle L Aldrich
Anne M Allan

John A Ames
Dennis I Anderson
Kinsey A Anderson
Robert F Anderson
Stuart H Anderson
Philip Appleman

K B Armitage
Edward M Arnett
Francisco J Ayala
George S Bakken
Nelson M Barnhouse
Karen E Bartelt
David H Bartley
Lavonne M Batalden
Jean M Batts

Carol Baumgartner
Frederick M Bayer
Thomas R Bidell
Michael J Bihn
Barbara H Blake
John Blanton
Elspeth G Bobbs
Brian Bodenbender

Ann B Bovbjerg
Donald W Boyd

Karl Brandspigel

Jack & Patricia Brown
F Robert Brush
Catherine A Callaghan
Michael Cammer
Charles & Gretchen Carlson
Hampton L Carson
Peter A Castruccio
Anthony J Cavalieri, IT
Luigi Cavalli-Sforza
James F Cherry
Francois Choquette
Frederick B Churchill
Violet Clark

Raymond A Clasen
Gordon Collins
Lorence G Collins
Truman W Collins
Paul D Conatore

Bret A Corum

Albert W Cox, Jr
James C Coyne

Joel Cracraft

Barbara J Crain

Larry Crane

Francis H Crick

Gil' W Cumbee

Ted Daeschler

G Brent Dalrymple
Jan W Dash

Howard L Davidson
Thomas R Davis
‘Wayne H Davis
Bonnie M Davis

B Ortiz De Montellano
Jack Debaun

Victor H Denenberg
Jamie Deneris
Maxine M Denniston
Kevin Dermody

Paul C Donohue
Evelyn and Gil Doroff
Robert H Dott, Jr
Robert Druzinsky
Lowell M Duffey
James D Ebert
Elizabeth Erickson-Vorbach
Norman L Ferrari
Karl Fezer

Frank L Fire, Jr

J Paul Fitzsimmons
John J Flynn

Richard A Fox, Jr
Barbara Friedberg
Jack B Friedman
Lawrence & Emmy Friedman
Richard and Susan Friedman
Eugene S Gaffney
David J Galas

James & Sylvia Gallagher
Michael E Garvey
Marie S Geise

John R Gibson
Deborah and Amy Goldsmith
Richard Golz

Richard L Grant
Wade C Greene, Jr
William T Greenough
Edgar A Gregersen
Kenneth M Gregory
William C Guss
Pembroke J Hart

Bret C Harvey

Hugh B Haskell
Gordon Hazen
Raymond Heithaus
Harold M Henderson
John H Hessel

Diana K Hews

John G Hildebrand
Cliff W Hill

Dean J] Himmelreich
Mahlon Hoagland
William P Holcombe
Robert ] Holman

N H Horowitz
Dexter H Howard
WW Howells

Lyle T Hubbard, Jr
Stuart W Hughes
Alan G Humphrey

Three decades ago, most pre-
mature babies died soon after
birth. But in the 1970s, scientists at
the Southwest Foundation for
Biomedical Research in San
Antonio unexpectedly discovered
that when captive rhesus monkeys
and baboons interbred, their off-
spring, called rheboons, were
always born prematurely. Like
human preemies, moreover, most
of these hybrids contracted hya-
line membrane disease, a condi-
tion that causes an infant’s lungs to
collapse (Harris and Kuehl 1995).
Back then, reproductive physiolo-
gists already knew that many mam-
mals, such as rabbits, sheep, and
even rhesus monkeys, also devel-
oped hyaline membrane disease
when delivered early by Caesarian
section. But all of these creatures
would die shortly after birth
(Escobedo and others 1982: 331).

Rheboons were the only animals
other than people known to
acquire this condition naturally.
Like human preemies, moreover,
rheboons occasionally survived
their untimely arrivals (Harris and
Kuehl 1995). As a result of these
observations, scientists learned
that ordinary baboons delivered
prematurely by Caesarian section
could outlive hyaline membrane
disease when placed on an old-
style breathing apparatus
(Escobedo and others 1982).

In the early 1980s, scientists
used these premature baboons as a
model to develop a new type of
high frequency oscillating ventila-
tor to help preterm babies
breathe. Unlike conventional ven-
tilators which breathe for the
infant at normal rates, the high fre-
quency oscillator pumps several
hundred tiny breaths into the new-

born each minute. Doctors found
that the oscillator was better than
conventional ventilators at treating
pulmonary interstitial emphysema,
a condition in which inhaled air
leaks out of the lung’s air sacs,
where oxygen exchange occurs,
and into the surrounding tissue
(Bell and others 1984). Baboons
were also used to develop surfac-
tant therapy, which helps to
mature the lungs of preterm
babies (Vidyasagar and others
1985). Between 1989 and 1990,
the year in which surfactant
gained widespread popularity in
US hospitals, infant mortality
dropped by 6.2 percent, the sec-
ond biggest decline in any single
year since 1949 (Wegman 1991).
It is precisely because baboons
and rhesus monkeys have such dif-
ficulty in producing viable hybrids
that their rheboon offspring




Hugh H Iltis

Mark Isaak

Robert C Jachens
Thomas C Jackson
Eileen K Jaffe
Duane E Jeffery
Russell M Jeffords
Douglas L Johnson
James W Johnson
Jeff D Johnson

Margret Martin Jonah

Roger A Jones
William T Kabisch
Peter C Kahn
Judith A Kapp
Daryl R Karns
Mark Kendrick
Charles King
Daniel R Knighton
RN Kohman
Michael S Koller
John H Kramer
Bruce H Krause
Michael La Barbera
Caroline Lambert
Eugene R Larkin
Gordon L Larsen
RL Latterell

Don A Lenkeit
Lawrence Lerner
Joseph R Levee
Jack G Levine
Joseph S Levine
Leonard Lieberman
Donald R Lindsay
Jim Lippard

Ernest L Lippert, Jr
Jeffrey L Lloyd-Jones
James R Logan
Thomas Lutgens
Barry W Lynn

Waldo K Lyon

Edward F MacNichol, Jr
Sharon E Madison
Janice and Robert Manheimer
Thomas J Marlowe, Jr
Peg Marshburn
Anthony John Martin
Eugene S Martin

John B Massen

Ernst Mayr

E ] McConnell

Mary S McCutcheon
Michael Mcllwrath
Priscilla & Malcolm McKenna
Ruth McLean Bowers
‘Wendell W Mendell
Barbara S Miller

Daniel E Moerman
David Molea

Eugene C Montgomery
John A Moore

Lloyd & Mary Morain
James W Morrell

David Morrison

John L Mulder

CJ Munson

Richard C Neavel
Stuart E Neff

Donald F Neidig
Norman D Newell

D J Nichols

Robert B Nicklas

Allen D Nickol

Robert M Norris

Harry W O’Brien
William R Oliver

Alan E Orcutt

Kevin Padian

Betty Ann Paterson
Edgar Pearlstein

Scott and Elizabeth Pector

Olle Pellmyr
David Persuitte
Richard E Petit
Daniel J Phelps
Evan Picoult
Arturo G Porras
Wesley Powers
Douglas W Rankin
Robert W Rasch
Rudolph S Rasin
Britt Raubenheimer
John B Ray
Donald G Rea
Albert J Read
Stephen P Robb
Steve A Rocchi
Carl Rosenfeld
Donald C Ross
Barry Roth
Rodolfo Ruibal
Carol Ann Ryder
Patricia Sager
Bonnie Sampsell
Hunter L Scales, IIT
Tom Seldon

J John Sepkoski, Jr
Max D Shaffrath
James A Shapiro
Jeff L Shelton
Charles G Sibley
Robert Siegfried
Sydel Silverman
Maxine F Singer
James E Skeen, Jr
Norman H Sleep
George S Smith
Frank ] Sonleitner
Elizabeth K Stage
Ivan Stanko
Terrell E Stewart
Don E Storey

Paul A Storey
Arthur Strahler
Gilbert Stratton
Monroe W Strickberger
John M Suarez

Dan Sulzbach

Raphael Susnowitz
Ronald G Tabak

John Taube

Andrew W Taylor

Richard H Tedford

Tom & Barb Thwaites
William L Tietjen

Thomas K Toyama
Richard Trott

Katherine Troyer

Barbara C Turner

Frances S Vandervoort
Janos Varga

Stephen A Wainwright

C Rodger Waldman
Bettine & Lawrence Wallin
Samuel Ward

TJR Weakley
Charles W Webb
Arnold D Welch
Paul Wessel
Harold B White
Thomas J White
George C Williams
Joe Willis

Howard Winet
Elizabeth A Wood
Irving Yablon
Charles Yanofsky

proved so useful as a model of pre-
mature birth. At the same time,
these animals have given us yet
another snapshot of speciation in
action. We know of no other bio-
medical experiments that have had
such Darwinian overtones, but we
hope some of you will point out
more examples like the one men-
tioned here.

Remember, the research you
cite may come from any field of
science, as long as it clearly relates
to evolutionary biology and has a
practical application. Good luck
with your entries.
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ThC A['t Of GiViIlg Molleen Matsumura, NCSE Network Project Dirvector

Occasionally members ask,

“Is there some way I can

donate to NCSE besides respond-

ing to a fund-raising letter? Could I

include you in my will or in estate

planning?” This is an important
issue. According to one agency
that advises charitable and educa-
tional organizations, only 50% of

Americans leave a will of any kind,

and fewer than 6% of American

households include nonprofit
organizations in an estate plan. Yet

NCSE members have found a num-

ber of variations on these methods

of giving:

* You can specify dollar amounts
or percentages of assets you
would like to donate to NCSE.
These can be included in your
will or as part of planned giving.
You can discuss this issue with
your own financial advisor or ask
NCSE to refer you to a financial
advisor who can discuss these
and other methods, such as nam-
ing NCSE as the beneficiary of a
pension plan, IRA, or life insur-
ance policyy NCSE has a
brochure on planned giving that
is available upon request. You
can write to us, or send email to
<ncse@natcenscied.org>.

« Several NCSE members have
taken advantage of company
programs to match employee
donations to qualified organiza-
tions. If your company has such a
program, the program’s adminis-
trators can tell you what they
need to know to add NCSE to the
program, and NCSE can supply
you with the information.

Some NCSE members have asked
whether they can make gifts of
corporate stocks. When stocks or
other assets such as bonds, real
estate, jewelry and collectibles
have appreciated in value, you
may realize a tax savings by mak-
ing a donation. This is a good
way to help NCSE and an
approach your tax advisor may
recommend.

Some inventive members have
made donations in honor of spe-
cial occasions such as anniver-
saries and birthdays of friends
who are evolution enthusijasts.
We will not only notify your
friends of these gifts in their
names, but include these dona-
tions in our annual listing of dona-
tions in honor and in memory of
friends of evolution education.

« Finally, several members have
taken advantage of a special pro-
gram created by NCSE Board
member and past-president Jack
Friedman. You can make a
memorial donation to NCSE,
and we will notify the person’s
family of the gift. This is an espe-
cially appropriate memorial to
individuals with a strong ama-
teur or professional interest in
evolution or science education.
If you wish to make such a dona-
tion, all you need to do is enclose
a note with your check or credit-
card authorization, telling us in
whose memory you are making
the gift and the name and
address of anyone who should
be notified.

Your support is vital to NCSE,
and donations of any size are much
appreciated. NCSE members are
creative about finding many ways
to support our goals, giving their
time when their ability to make
financial contributions is limited;
watch for some of their ideas in
our next issue.

The Royal Swedish Academy
awarded its Crafoord Prize
to 3 prominent biologists — John
Maynard Smith (Sussex), Ernst
Mayr (Harvard), and George C
Williams (SUNY). Mayr and
Williams are NCSE members. The
Crafoord Prize recognizes pioneer-
ing contributions to broadening,
deepening and refining our under-
standing of biological evolution
and related phenomena such as
the formation of species and their
adaptation to changes in their envi-
ronment. The prize will be formal-
ly awarded in September 1999.

CONTRIBUTIONS TO
EVOLUTIONARY THEORY
According to the Academy’s pres's
release:

Ernst Mayr is a leading figure in
the creation of the modern ver-
sion of the theory of evolution
now termed “the modern synthe-
sis”. [K]nowledge gained from
genetic, systematic, paleontologi-
cal and ecological research has
been integrated to form a cober-
ent theory of evolution. Mayr ... is
perbaps best known for refining
the biological concept of species,
thus clarifying what is meant by
a species and the conditions
under which it may be formed.
Jobn Maynard Smith and George
C Williams bave been interested
chiefly in the evolutionary
processes leading to the fact that
species continually change —
with adaptation o environmen-
tal factors — or sometimes do not

change. George Williams was
among the first to establish that
adaptations normally come
about through natural selection
Jfavoring those individuals in a
population who possess such
characteristics that they bave
more offspring than others.In this
way be put paid to the idea that
adaptations arise “for the good of
the species” an idea that has been
current since Darwin exposed a
lack of clarity in bis thinking on
this point.

[For more information about

the Crafoord Prize or about

the Swedish Academy, connect to
<http://www.kva.se/eng/pg/prize
s/crafoord/pressr99.html>.]




RECAPITULATIONS

ARTICLE

[RIVIALIZING CREATIONIST SCHOLARSHIP:
A REPLY T0 DR WILFRED ELDERS

[Un the Jul/Aug 1998 issue of RNCSE Wilfred Elders wrote an extended review essay
based on the ideas about the Grand Canyon found in Steven Austin’s book,
Grand Canyon: Monument to Catastrophe. In this issue, Austin responds to
that review with the following critique. Elders replies below.]

STEVEN A AUSTIN
CHAIRMAN, GEOLDGY DEPARTMENT, INSTITUTE FOR CREATION RESEARCH

ilfred Elders’ article “Bibliolatry in the Grand

Canyon” (RNCSE 1998; 18[4]: 8-15) is an 8-

page review of my book Grand Canyon:
Monument to Catastrophe (Austin 1994). This article
is the most extensive critical review of Grand
Canyon: Monument to Catastropbe to appear in
print. “There is perhaps no better place in all the
world to appreciate the grandeur of geologic time...,”
writes Elders (1998: 8), “However, bibliolatry has
come to the Grand Canyon.” The accusation of “bibli-
olatry” might suggest a theological discussion of bibli-
cal literalism. However, Elders admits that literalism is
not the book’s thrust. “The book presents a more
detailed argument than any previous creationist pub-
lication on geology. The crux of the book is a lengthy
and detailed, but ultimately failed, attempt to rebut
published accounts of the geology, paleontology, and
dating of the strata of Grand Canyon and to present re-
interpretations consistent with the Genesis story.
Such re-interpretations are buttressed by some origi-
nal creationist research” (Elders 1998:14).

Most unusual is the fact that Elders’ book review
also promotes the National Center for Science
Education’s “Creation/Evolution Grand Canyon Raft
Trip” scheduled for August 7-14, 1999. The stated pur-
pose of the upcoming raft trip is to rebut the “young-
earth creationist” view of Grand Canyon offered by
the Institute for Creation Research and promote “crit-
ical thinking” (Scott 1998). My response to Elders’
book review is directed at helping the NCSE develop
a better understanding and appreciation of creationist
materials, especially creationist research, so that the

upcoming raft trip in August 1999 can better charac-
terize creationist research and interpretations at
Grand Canyon. Elders (1998:9) writes, “Austin has
taken on the daunting task of using the spectacular
geology of the Grand Canyon as an exemplar of a cre-
ationist world-view, despite numerous compelling
arguments to the contrary.”

The most pointed criticism from Elders is directed
at creationist research (3 pages of the 8-page review).
Elders (1998:12) writes, “But what of original cre-
ationist research? The appendix of MTC lists 18
‘Questions for Discussion and Study’. The last of these
reads, “What are four research projects creationists
have conducted on Grand Canyon?’ A careful reading
of MTC reveals that the author of this question
expects students to be diligent. In fact, I was able to
find only four examples of creationist research which
could be cited, plus one which the authors of MTC
admit is dubious.”

After Elders assesses the quantity of creationist
research, he goes on to trivialize creationist research
with what I believe to be the most objectionable state-
ment of the book review. He writes: “However, a case
of contamination of pollen samples, 12 oriented nau-
tiloids, the tale of 94 squirrel skins, some experiments
with tracks made by newts in an aquarium, and will-
ful misinterpretation of radiometric dates based on
five Rb/Sr isotopic ratios scarcely constitute a deluge
of new compelling evidence for the flood of Noah.” I
will respond by noting severe scholarship problems
with Elders’ assessment of both the guantity and
quality of creationist research at Grand Canyon.
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QUANTITY OF CREATIONIST RESEARCH

What can be said about Elders’ assessment of the
quantity of creationist research? I was able to find not
Jjust 5 creationist research projects described in
Grand Canyon: Monument to Catastrophbe, as assert-
ed by Elders, but at least 8 (I define a research pro-
ject as involving scientific process of “observation,
measuring, interpreting and reporting”). In addition
to the 5 examples Elders noticed, I would give “full
credit” to a student who offered:

(6) Survey of boulder beds at the base of
the Tapeats Sandstone. Austin (1994:47,55)
cites and summarizes field work by Arthur V
Chadwick (1978), a noteworthy creationist, on
the size of boulders and topographic relief
within sedimentary deposits just above the
Great Unconformity in Grand Canyon.
Chadwick (1978) does not mention Grand
Canyon in the title of his paper, but anyone
consulting this paper would immediately rec-
ognize observation, measuring, interpreting,
and reporting within a field project concerning
the Tapeats Sandstone of Grand Canyon.
Obviously, Elders has not read this cited work,
and he remains uninformed of the ongoing
work by creationists Kennedy, Kablanow, and
Chadwick (1996).

(7) Remote sensing search for ancient
shorelines. Austin (1994:93,109,110) summa-
rizes research of Edmond W Holroyd, III on
ancient shorelines of lakes in the eastern Grand
Canyon and central Colorado Plateau. These
lakes could have drained -catastrophically
through the Kaibab and Coconino Plateaus
causing significant erosion in Grand Canyon.
The cited works of Holroyd (1987, 1990),
which are followed by further publication in
Holroyd (1994), would satisfy academic stan-
dards of research. Elders missed Hoylroyd’s sig-
nificant work even though it is both cited and
pictured (Austin 1994:93).

(8) Review of ancient alluvial deposits and
erosional features as evidence of the pos-
sible path of the ancestral Colorado River.
The supposed ancient path of the Colorado
River continues to be researched by Emmett
Williams and John Meyer, as well as by their
creationist coworkers. Austin (1994:109) cited
the summary of this work (Williams, Meyer,
and Wolfrom 1992a) which is part of a contin-
uing stream of publications (Williams, Meyer,
and Wolfrom 1991, 1992a, 1992b; Williams,
Goette, and Meyer 1997) containing significant
field data and interpretations on the geomor-
phology of Grand Canyon and vicinity. Elders is
oblivious to this work. Is Elders even aware
that Meyer and the Creation Research Society
have established the “Grand Canyon
Experiment Station” in Chino Valley, Arizona?
Not a hint is found in his review.

I come back to Elders’ research quantity state-
ment, “A careful reading of MTC reveals that the
author of this question expects students to be dili-
gent. ...” Is Elders’ word “diligent” appropriate for
describing his own pursuit of creationist research
within the book Grand Canyon: Monument to
Catastrophe? The word “cursory” seems more appro-
priate. Only 5 of 28 references are to creationist
works beyond the book reviewed. Each of the 5 cre-
ationist references cited by Elders had already been
cited by Austin. A watchful teacher grading a stu-
dent’s review paper might ask if the student is truly
familiar with the sources he has referenced. Had
Elders been familiar with these and other creationist
sources, he would not have made his noteworthy
error of severely minimizing the quantity of creation-
ist research at Grand Canyon.

QUALITY OF CREATIONIST RESEARCH

What can be said about Elders’ evaluation of the
quality of creationist research in Grand Canyon?
Elders is extremely critical in overview, but he is gen-
erally nonresponsive to the details. I will give 4 exam-
ples of trivializing and nonresponsiveness in the fol-
lowing paragraphs.

What, for example, is Elders’ interpretation of the
large, abundant, straight-shelled cephalopod fossils
called “nautiloids” at Nautiloid Canyon on the
Colorado River. How does Elders’ interpretation dif-
fer from that of a creationist? He criticizes the cre-
ationist summary in Austin (1994:27), assuming that
only 12 orientations of nautiloids were measured.
However, his supposition of only 12 measurements is
a big mistake. Another source unknown to Elders
reports 71 orientations of nautiloids measured at
Nautiloid Canyon (Austin and Wise 1995). Whatever
evaluation one may have of the quantity of research
and measurements at Nautiloid Canyon, an interpre-
tation of the deposit needs to be offered to the stu-
dent investigating the creation/evolution issue. Data
indicate a sedimentary catastrophe and a nautiloid
mass-kill event (Austin and Wise 1995). A critic of
quality should portray previous work correctly and
promote a better standard.

How does Elders respond to research by creation-
ists concerning the effectiveness of Grand Canyon as
a geographic barrier for the distribution of small
mammals? Elders (1998:12,14) cites only the study of
John R Meyer (1985) on 94 museum specimens of
tassel-eared squirrels. This research (publication year
cited incorrectly by Elders) was reported in Austin
(1994:174-8). The statement, “Animal distribution
within Grand Canyon continues to be an important
part of creationist studies” (Austin 1994:174) should
have alerted Elders to consult the associated refer-
ence to further work of Meyer (Meyer and Howe
1988). In their detailed report attempting to quantify
the effectiveness of the geographic barrier using field
observations at Shiva Temple, Meyer and Howe
(1988) record field measurements of air and soil tem-




perature, relative humidity, and plant distributions
from a very remote area of the North Rim of Grand
Canyon. Elders conveniently overlooks 2 years of field
studies by Meyer and Howe and instead implies that
the research on geographic isolation concerns only
observations on 94 squirrel skins from a museum.

How does Elders respond to peer-reviewed publi-
cations by creationist Leonard Brand? Brand’s work
supports submerged conditions for deposition of the
Coconino Sandstone. Elders is strongly opposed in
overview to the idea of subaqueous deposition of the
Coconino, favoring instead the popular desert envi-
ronmental model. However, he does not answer the
specific evidence cited for the subaqueous model
noted by Brand (1978, 1979, 1992, 1996) and Brand
and Tang (1991) on the characteristics of fossil foot-
prints as evidence of underwater deposition. He has
not responded to the sedimentological argument for
water developed by Glen S Visher (Visher and Howard
1974; Freeman and Visher 1975; Visher 1990) as sum-
marized in Austin (1994:32).

Suppose a participant in the NCSE raft trip notices
a fossil vertebrate trackway in the Coconino
Sandstone (not an uncommon find for Grand Canyon
rafters). Also, suppose our hypothetical NCSE partici-
pant uses “critical thinking” skills and notices signifi-
cant dissimilarities between the Coconino vertebrate
trackway and a vertebrate trackway from a modern
dune above the bank of the Colorado River. Dunes
with vertebrate trackways are observed on occasion
above the bank of the Colorado River, and these are
significantly different than the Coconino examples
(see Brand 1996). Then, suppose our participant asks
Elders to explain the similarity of the discovered
Coconino trackway to trackways made underwater in
the fashion of the research conducted by Brand. Is
Elders going to respond that the subaqueous idea is
unthinkable because somebody once found an
extremely rare trackway in the Coconino Sandstone
that they proved was made by a scorpion (Elders
1998:13)? Is he going to respond that the trackway
makers have been proven to be extinct desert-
dwelling reptiles or mammal-like reptiles, but defi-
nitely not extinct water-dwelling reptiles or mammal-
like reptiles (Elders 1998:13)?

If Elders responds in such a fashion to a rafter’s dis-
covered Coconino trackway and its relation to a mod-
ern trackway, would that be an adequate and scholar-
ly response? Is not the proper response to deal with
the interpretation of the empirical evidence at hand?
Even the published responses to Brand’s work
acknowledge the adequacy of Brand’s observations.
For example, Loope (1992) wrote: “Although I strong-
ly disagree with Brand and Tang’s conclusion, I find
their experimental approach very useful, and hope to
incorporate it in the testing of my own hypothesis.”
This may explain why the research of Brand (a note-
worthy creationist) has withstood scholarly peer-
review from 3 evolutionary science journals. Why
should Brand’s work be dismissed or trivialized out-
right by Elders?

Elders’ review is longest in his response to the cri-
tique of radioisotope dating given in Austin
(1994:111-31). I suspect that radioisotopes get special
consideration because of his position statement con-
cerning Grand Canyon, “There is perhaps no better
place in all the world to appreciate the grandeur of
geologic time” (Elders 1998:8). If Elders is correct,
radioisotope ages of Grand Canyon should be well
verified and especially evident to people employing
“critical thinking.” He is greatly concerned that cre-
ationist researchers have performed only 5 rubidium-
strontium isotope analyses on Grand Canyon rocks.
However, Austin (1992) reports measurements of
other radioisotope ratios in Grand Canyon rocks. The
work of Austin (1992) is cited in Austin (1994:128,
131) and should not have escaped Elders’ “diligent”
attention.

Suppose, for example, the NCSE raft trip stops at
the extraordinary exposures of Cardenas Basalt
(upper Precambrian) at Tanner Rapids. It is the first
igneous formation encountered on the raft trip and
would naturally come to the attention of the NCSE
group. How would Elders respond to the simple ques-
tion, “Do the different radioisotope methods give con-
cordant ages for Cardenas Basalt?”
Would he reply, “In other locations
there are tens of thousands of radio-
metric dates which are consistent
with the relative stratigraphic posi-
tion of the rocks dated” (Elders
1998:13)? Such a response would be
incomplete. Scholarship dictates
that he summarize the radioisotope
data that is known for Cardenas
Basalt.

The publication of Austin and
Snelling (1998) concerns the discor-
dance between rubidium-strontium
and potassium-argon isochron techniques applied to
the Cardenas Basalt and diabase sills within the
Precambrian of Grand Canyon. Why are K/Ar “ages”
much younger than the accepted Rb/Sr “age” for
Cardenas Basalt and diabase sills? Discordance of
dates had been previously noted by Austin (1994:120-
2) as well as by other researchers. Austin and Snelling
(1998) report 13 new K/Ar analyses from Grand
Canyon, essentially doubling the number of published
K/Ar analyses within the Precambrian of Grand
Canyon. Elders can trivialize this creationist work, but
he must admit that there are data here needing to be
explained.

Elders is convinced very strongly that radioiso-
topes have successfully dated Grand Canyon rocks at
millions or even billions of years. Elders (1998:13)
cites 2 kinds of ages he accepts: (1) uranium-lead
model ages made on crystals of zircon and monazite
from the inner gorge of Grand Canyon, and (2) potas-
sium-argon model ages from lava flows from volca-
noes on the rim of Grand Canyon. Suppose, for exam-
ple, the NCSE raft trip examines some of the mon-
azite-bearing rocks that outcrop within the inner

Scholarship
dictates that he
summarize the
radioisotope data
that is known for
Cardenas Basalt.
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come to grips
with the fact
that creationists
have a continuing

research progam

gorge of Grand Canyon. Elders might be asked, “Do
monazite crystals in Grand Canyon give concordant
U/Pb model ages?” The short answer to this question,
1 believe, is one word: “Rarely.” Hawkins and Bowring
(1994) studied 65 monazite grains from the inner
gorge of Grand Canyon: “In the absence of physical
evidence for inheritance, the range of single grain
ages remains problematic. However, the discordant
behavior can be explained if single monazite grains
comprise complex mixtures of domains which have
exhibited open system behavior with respect to U,
Th, and Pb, including excess 200Pb, during cooling.
Concordant analyses of single grains may represent
fortuitous mixtures of these domains.” This work gen-
erally critical of monazite model-age dating was con-
ducted in conjunction with a PhD dissertation
(Hawkins 1996).

Lava Falls Rapids, the largest of the rapids within
Grand Canyon, is a routine stop for river boatmen.
They stop their boats for safety pur-
poses so they can scout the changing
configuration of the torrent before
running it. Because the NCSE raft trip
is likely to stop at Lava Falls Rapids,
participants will see firsthand the
most imposing display of basalt within
Grand Canyon. Geologists call the
lowest part of this erosional remnant
“Toroweap Lava Dam”. Basalt at the
rapids spilled into Grand Canyon as
multiple flows from the rim. A sample

at Grand Canyon. of this basalt from Toroweap Lava
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Dam gave a potassium-argon “whole-
rock” model age of 1.16 ( 0.18 million
years (McKee, Hamblin, and Damon 1968). A NCSE
rafter employing “critical thinking” would have
opportunity to ask, “Is it possible that the K/Ar age
obtained for Toroweap Lava Dam is excessively old
because radiogenic argon was incorporated into the
basalt as it cooled?” This possibility is admitted by
McKee, Hamblin, and Damon (1968:135).

At this point Elders might respond that reliable
whole rock K/Ar ages have been obtained from many
thousands of rocks outside Grand Canyon (for exam-
ple, Elders 1998:13), but the question has not been
answered. Dalrymple and Hamblin (1998) no longer
regard the 1.16 million year age as correct, but they
believe the Toroweap Lava Dam is significantly
younger. Rugg and Austin (1998) reported “excess
argon” from 3 mineral concentrates made from the
basalt at Lava Falls. At Toroweap Lava Dam, olivine, a
mineral known for very low potassium, possesses sig-
nificant quantity of argon, giving a K/Ar “age” of 20.7
+1.3 million years (Rugg and Austin 1998:478).
Again, discordance is discovered with evidence of
“excess argon.” A NCSE rafter who is familiar with
these data and is “thinking critically” might ask the
ultimate question, “Has the basalt been accurately
dated by the K/Ar method?” Data seem to challenge
the “zero-original-argon” assumption made by the
popular K/Ar dating method.

CONCLUSION

Elders offers a significantly flawed critique of both
the quantity and quality of creationist research at
Grand Canyon. He consistently trivializes creationist
research, demonstrating significant ignorance of the
data and interpretations that creationists have pub-
lished. Good scholarship requires that he obtain this
proficiency. The book Grand Canyon: Monument to
Catastropbe reports at least 8 creationist research
projects, not just 5 as claimed by Elders. Creationists
measured many more than 12 nautiloid fossils at
Nautiloid Canyon. Creationist study of Grand Canyon
as a geographic barrier to small mammals involves
more than study of 94 squirrel skins. Observations of
fossil vertebrate trackways by creationists have a
prominent place in peer-reviewed literature that can-
not be ignored. Creationists have measured many
more than 5 radioisotope ratios in Grand Canyon
rocks.

Elders needs to come to grips with the fact that
creationists have a continuing research program at
Grand Canyon. Compared to government-subsidized
research, creationist research may seem modest.
However, that is no reason to trivialize it.

Elders, in his overview, strenuously objects to cre-
ationist interpretations of geology at Grand Canyon,
but in his specifics, he is reticent to give details. What
is his interpretation of Nautiloid Canyon, Grand
Canyon’s most prominent fossil deposit? How does
Elders respond to details concerning the character of
fossil vertebrate trackways in the Coconino
Sandstone? What is his explanation offered to discor-
dance of ages often encountered in the dating of
Grand Canyon rocks? Will Elders gain competence in
basic creationist literature? Elders will need to
acquire proficiency in responding to questions like
these if he is going to play a significant part in the
NCSE creation/evolution raft trip this August in
Grand Canyon. Participants in the NCSE raft trip will
be committing a significant amount of their personal
resources to this rafting activity. They should be con-
cerned about getting their money’s worth.
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WILFRED ELDERS REPLIES

CREATIONIST SCHOLARSHIP AND
THE GRAND CANYON OF ARIZONA

I thank Dr Steve Austin of the Institute for Creation
Research (ICR) for his prompt response to my article
“Bibliolatry in the Grand Canyon” and appreciate this
opportunity to reply and extend my remarks about
the ICR textbook on the Grand Canyon (Austin
1994). Austin indicates that his aim is to help the
NCSE develop a better understanding and apprecia-
tion of creationist materials, especially creationist
research. Better understanding is sorely needed.
However, the outcome may not be what Austin
hopes; understanding could lead to less appreciation
of creationist research.

BIBLIOLATRY

Austin is concerned that, in using the term “bibliola-
try”, I accused his book of biblical literalism. It is true
that this was the impression I got from reading it.
Austin (1994) is replete with quotations from the
King James translation of the Christian Bible and has
an index with 131 citations to that version of scrip-
ture. It is clear that Austin reads Powell’s “rock-leaved
bible of geology” in the Grand Canyon through the
distorting lenses of biblical literalism. This appears to
be a requirement of Austin’s position on the faculty of
the Institute for Creation Research. For example, con-
sider the edict of Dr Henry M Morris, the founder and
President Emeritus of the ICR, who posits, “...the
main reason for insisting on the universal flood as a
fact of history and as a primary vehicle for geological
interpretation is that God’s Word plainly teaches it!
No geologic difficulties, real or imagined, can be
allowed to take precedence over the clear statements
and necessary inferences of Scripture” (Morris 1970).

Austin faithfully follows this injunction. For exam-
ple, Austin (1994:3) states, “If the evidence of Grand
Canyon fits with Noah’s Flood, why have not the
majority of scientists recognized it? The answer to
this can be found in II Peter 3:5,6 where we read, ‘For
this they willingly are ignorant of, that by the Word of
God the heavens were of old, and the earth standing
out of the water and in the water: Whereby the world
that then was, being overflowed with water, per-
ished’. The Bible teaches that people are willingly
ignorant — that is, they deliberately reject the evi-
dence.” The irony of using theological bibliolatry to
justify geological bibliolatry seems to be lost on
Austin.

BURDEN OF PROOF

Austin’s opinion is that, because I have not read all of
the publications on creationist research related to the
Grand Canyon footnoted in Austin (1994) or pub-
lished since, I have no right to criticize the quantity
and quality of that research. On the count of not hav-
ing read all that creationist literature, I plead guilty as

charged. However, I believe that I have read sufficient
of it to conclude that this corpus of work falls far
short of proving Austin’s assertion that Noah’s flood
formed all Phanerozoic rocks and that the Grand
Canyon formed in the aftermath of that deluge.

Certain important concepts are so well estab-
lished today that they form the bases from which
contemporary science proceeds. Examples that
come to mind include the periodic table in chem-
istry, the expanding universe in astronomy, organic
evolution in biology, and the geologic time scale in
earth sciences. Those seeking to reject these con-
cepts must document startlingly new and convincing
observations or experiments to support their icono-
clasm. The ICR textbook on the Grand Canyon, in
common with other modern creationist effusions,
rejects both organic evolution and the geologic time
scale.

Today the reaction of most working geologists to
such contemporary biblical literalism ranges from
indifference to wry amusement. This is despite the
fact that bibliolatry had had a respectable history in
the western world for 2 millennia. During most of
that time biblical literalists also propounded the con-
cepts of the flat earth and the earth-centered uni-
verse. In spite of the fact that the intellectual battles
against those ideas were fought and won by
Magellan’s circumnavigation in 1520-22, the publica-
tion of the Copernican System in 1540, and Galileo’s
observations of the heavens by telescope in 10610,
flat-earthers and geocentrists persist even today
(Scott 1997).

As readers are aware, the story of Noah'’s flood has
been an important icon in the western world (Cohn
1996). However, by the first half of the 19th century
the rise of scientific geology played the death knell of
the idea that the earth began only in 4004 BCE and
that the next most important event in earth history
was the worldwide deluge of Noah (Gillispie 1959).
More than a hundred years later, the discarded idea of
Noah’s flood of old suffered a reincarnation with the
publication of The Genesis Flood by Whitcomb and
Morris (1964). This “neocreationism” movement
attempted to supply a new “scientific” basis for the
Noachian flood to justify biblical literalism. Austin
(1994) is firmly in that mold. I have only to remind
readers of Austin’s astounding claim (Austin
1994:147), “[i]t is not clear whether the order of
appearance of organisms in Grand Canyon, or any-
where else on earth, for that matter, is necessarily any
different than a random order which a flood might
produce”, to illustrate the biblical blinkers which
Austin wears. In one sentence he discounts the
whole science of paleontology.

Given the wealth of information available now, the
burden of proof is on Austin as he seeks to use the
Grand Canyon to re-establish a once-dominant view
that has been overturned consistently by an enor-
mous body of scientific evidence during the last two
centuries. Today, for creationist publications such as
Austin’s (1994) to get sufficient attention from main-
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[A] revolution in...
fundamental concepts
...require[s] credible
documentation of
abundant, new,
dramatic and multi-
disciplinary findings.

stream geologists to cause a revolution in their fun-
damental concepts would require credible documen-
tation of abundant new, dramatic, and multidiscipli-
nary findings and interpretations. Such scientific rev-
olutions do happen, as anyone familiar with the rise
of the theory of plate tectonics in the 1960s is aware
(Hallam 1973).

A REVOLUTION IN SCIENCE?

Perhaps an even more relevant example, albeit on a
lesser scale, of a revolution in geology is one dis-
cussed at length in Austin (1994:46, 94, 104-6) — the
flood origin of the Channeled Scabland, a large area
near Grand Coulee, in eastern Washington state.
Geologists now interpret the dramatic erosional fea-
tures of that region as having been formed during
repeated catastrophic draining of a large periglacial
lake, Lake Missoula, in Montana, dammed at the front
of the continental ice sheet, during the waning stages
of the last Ice Age. However, when Bretz originally
proposed the idea in 1923, it was met with skepti-
cism by many geologists (see Bretz 1969). Debate
continued for 20 or 30 years until the mounting evi-
dence brought forward by Bretz and his colleagues
won the day. The history of this controversy is well
documented in Baker (1978).

Austin (1994) uses his dis-
cussion of Bretz’s work to
infer that, because flood-
ing due to catastrophic
draining of a large lake
caused rapid scouring of
the Channeled Scabland,
similar catastrophic
flooding formed the
Grand Canyon during the
waning stages of Noah’s
flood. However, as
Heaton (1995) pointed
out, Austin fails to take
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note of the radical differ-
ences between the geological formations in the
Channeled Scablands and the Grand Canyon. Heaton
(1995: 35) states, “The narrow inner gorge of the
Grand Canyon and its equilibrium tributaries are the
antithesis of the broad flood plain, multiple overflow
channels, and gigantic ‘ripple marks’ of the
Channeled Scabland. It would be hard to imagine
two canyons more geomorphically dissimilar to one
another.”

There is a major irony here in using the work of
my friend and mentor “Doc” Bretz in support of bib-
lical literalism. It was in discussions with him that I
first became interested in the neocreationist move-
ment, shortly after the publication of Whitcomb and
Morris (1964). Although the controversy over his
work on the Channeled Scabland was protracted,
Bretz regarded it as a good example of the self-cor-
recting nature of mainstream Science. Creationists
subscribing to the views of the President Emeritus of
the ICR (Morris 1970) cannot correct the Genesis

story, no matter what scientific evidence is pro-
duced. Had “Doc” survived to see the publication of
Austin (1994) 1 am sure that his comments would
have been pithy and devastating to the creationists’
misuse of his work.

CREATIONIST RESEARCH PUBLICATIONS

Austin’s main objection to my article is that I over-
state the dearth of such new revolutionary findings
by creationists in the Grand Canyon. He alleges that
my assessment that the quantity and quality of cre-
ationist research at Grand Canyon is poor derives
from my unfamiliarity with the literature of creation-
ist geology. I am happy to concede that he knows
that literature better than I and am therefore grateful
to him for pointing out that Austin (1994) mentions
8 examples of “original creationist research” rather
than only the 5 discussed in my review.

Publications on creationist research are easily
overlooked by mainstream scientists. Creationists
publish relatively little and tend not publish in jour-
nals that geologists are likely to read. For example,
the library of the University of California, Riverside,
has holdings in excess of 1.5 million volumes.
However, many of the publications which Austin
finds important enough to cite, such as the
Proceedings of the International Conference on
Creationism, Origins, and the Creation Research
Society Quarterly (CRSQ) are not included in these
holdings. The CRSQ is not even cited in GEOREE the
standard bibliographic search engine for geological
literature. Another problem in doing bibliographic
searches of the creationist literature is that several
leading creationists use aliases. For example, Austin
also had published under the name of Stuart E
Nevins, Paul Nelson publishes under the name of
Peter Gordon, and the real name of John
Woodmorappe is Jan Peczkis.

GEOREF has 11 entries for Steven A Austin pub-
lished since 1971, including his Master’s thesis and
PhD dissertation. Among the remaining 9, 6 are
abstracts presented at meetings of professional geo-
logical societies, including Austin and Wise (1995). 1
chose not to mention that interesting abstract in my
review for 2 reasons. First, it makes no mention of
Noal’s flood and so its relevance to the biblical liter-
alism of Austin (1994) was not explicit. Second, the
shelflife of an abstract is very short. After the passage
of almost 4 years since the abstract appeared, it
seemed reasonable to assume that either the authors
or the journal editors have concluded that the mate-
rial did not warrant further publication.

What is the message here? Does the fact that cre-
ationist science tends to be published only in cre-
ationist journals, or as abstracts at meetings, mean
that there is a conspiracy by the editors of main-
stream science publications to prevent dissemination
of new, controversial or revolutionary ideas? I think
not. Remember that during the plate tectonic “revo-
lution”, the key papers appeared in major interna-
tional scientific journals (Hallam 1973). Similarly



Bretz’s controversial work on the Channeled
Scablands was published in widely circulated publica-
tions (listed in Baker 1978). Good new science, even
if controversial, eventually gets published in major
journals and, having withstood the rigors of peer-
review, thus joins the mainstream. In a similar vein,
Austin complains that, “Compared to government-
subsidized research programs, creationist research
may seem modest”. As I made clear, my opinion of
creationist geological research is that, in fact, it is
modest. However, “government-subsidized” research
grants and contracts are awarded in a highly compet-
itive funding milieu. Austin and his associates are as
free to enter that competition as I have been. Just as
good new science eventually gets published in main-
stream journals, good new proposals eventually get
supported by mainstream funding agencies.

A notable exception to my generalization that cre-
ationists tend to publish only in creationist venues are
the experiments of Brand on trackways made by
newts in an aquarium (Brand and Tang 1991). Some of
the publications on this topic are published in widely
disseminated journals. The issue here is not the quali-
ty of the experiments but rather their applicability to
explaining trackways in the Permian Coconino
Sandstone in the region of the Grand Canyon. Brand
concludes that his work shows that at least part of the
Coconino Sandstone was deposited under water. On
the other hand, Lockley and Hunt (1995), Loope
(1992), and Middleton and others (1990) conclude
that the trackways were formed under subaerial con-
ditions, consistent with the nature of the sandstones
in which they are found (McKee 1979). In any case,
even if could be proved that these sandstones were
partially deposited under water, it is a long (and, in my
opinion, invalid) extrapolation from Brand’s laborato-
ry aquarium to Noah’s flood. -

Let us examine the publication history and scien-
tific impact of Chadwick (1978), one of the 3 exam-
ples of creationist research related to the Grand
Canyon which Austin adds to those in my review. It
concerns the boulder beds of Precambrian Shinumo
Quartzite, locally developed at the base of the Tapeats
Sandstone, immediately above the  Great
Unconformity. The Tapeats Sandstone is the lowest
member of the Tonto Group, a sandstone-shale-lime-
stone sequence of Cambrian age. Middleton and Elliot
(1990) devote 4 pages to the depositional setting of
this formation and cite more than 10 references in
mainstream publications in support of their interpre-
tation. The Tapeats Sandstone was deposited above a
Precambrian surface that is extensively weathered
and had developed considerable relief. They suggest
that the basal conglomerate (the megabreccia of
Chadwick 1978) was almost certainly deposited by
erosion of cliffs of the Precambrian rocks by storm
waves, and that the overlying sandstone was formed
as beach and tidal flat deposits.

The publication by Chadwick (1978) cited by
Austin, on the other hand, interpreted the basal con-
glomerate in the Tapeats Sandstone as being formed

in much deeper water by catastrophic debris flows,
consistent with Noah’s flood. Evidently this work has
had zero impact on mainstream geology as it receives
no mention in the extensive review by Middleton and
Elliot (1990). If, as Austin (1994:67-70) asserts, the
Tapeats Sandstone was formed as the first deposit of
Noah’s flood, we might expect it to contain a fauna
and flora representing the abundant life he claims
existed on earth before that deluge. However, except
for trace fossils, the Tapeats Sandstone is poorly fos-
siliferous, but it contains brachiopods and trilobites
sufficient to establish it as being of late Early
Cambrian age. More recently Chadwick and Kennedy
have returned to promoting the theme of Chadwick
(1978). They have presented abstracts which essen-
tially repeat the same material each year at scientific
meetings (1995-98). I look forward to evaluating their
work, if ever it enters the formal literature.
Meanwhile these abstracts can be read at <www.tag-
net.org/gri/w/ekennedy/geology.htm>.

QUALITY OF CREATIONIST RESEARCH

As Austin added 3 more cases of creationist research
on the Grand Canyon to my list, I will return the com-
pliment by adding to his. As part of his laudatory
reviews of important creationist research since 1965,
Austin’s colleague at ICR, Dr Duane T Gish (1989)
highlighted the research of Waisgerber and others
(1987) at the Grand Canyon. For me this work exem-
plifies the quality of original creation-
ist research; so it is worth examining
in detail. These authors studied the
supposed contact between the
Cambrian Muav Limestone and the
overlying Mississippian Redwall
Limestone on the North Kaibab trail
in the Grand Canyon (See Figure 1 of
Elders RNCSE 1998; 18/4]: 9 for the
stratigraphy of the Canyon). Having
decided that these 2 formations are
interbedded and grade into each
other, the authors concluded that the
200-million-year hiatus between
Cambrian and Mississippian strata did not occur at
that site and therefore that the whole geologic col-
umn is fictitious. This claim, if substantiated, would
definitely constitute a revolution in geology and justi-
fy numerous publications on the issue. Instead, the
next publication on this topic was published 9 years
later. It was a letter to the editor of CRSQ severely crit-
ical of the work (Moore 1996).

How good are the original observations by
Waisgerber and others (1987)? They spent two days
examining the outcrop, with the aid of 5-power hand
lens. Rather than relying on their own examination of
the Canyon’s walls, they used a National Park Service
sign to identify the location and nature of the sup-
posed unconformity between the Cambrian and
Mississippian strata. This sign may, or may not, have
been correctly sited by the Park staff. Instead of using
macro- or micropaleontology, petrology, geochem-
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istry or geophysics, they relied on the color and tex-
ture of the rocks to distinguish between Cambrian
and Mississippian strata. The color of the Redwall
Limestone is actually quite variable. It has acquired a
superficial staining produced by oxides of iron
washed down from redbeds in the overlying Supai
Group (Beus 1990: 119-20). This creationist research
appears not to have considered that they misidenti-
fied the Cambrian/Mississippian contact or that
Mississippian dolomite could be filling channels or
karsts, etched into the surface of the Cambrian
dolomite.

Suppose 3 creation scientists heard that a good
time to view Jupiter’s moons is when Jupiter is visi-
ble in the western sky, but when they went out with
low-power binoculars on 2 different nights they
failed to see any of the moons. Suppose too that they
published, in a leading creationist journal, a paper
which concluded that, because Galileo was wrong,
the Copernican system is wrong and we should all
return to biblical literalism and geocentrism. I would
respond by helping them to recognize Jupiter and
lending them a telescope at least as good as Galileo’s.

The paper by Waisgerber and others (1987), with
its stamp of approval by Gish, is at that level. It is a
superficial study of a single outcrop, and concerns a
minor problem, which they considered entirely out-
side of its regional or global context. They then pro-
ceeded to extrapolate wildly from their observations.
Having exposed geology’s dirty secret, they offered it
as proof that the entire geologic time scale must be
rejected, and be replaced by their version of biblical
chronology. Although more sophisticated and
detailed, Austin (1994) is another failed attempt to
achieve the same end.

RADIOACTIVE DATING

Austin pays great attention to radioactive dating
because it is the Achilles heel of young-earth cre-
ationists. Although he emphasizes any perceived dis-
crepancies in radiometric ages published by different
workers, he provides no satisfactory explanation of
his willful misuse of radioactive dating in the Grand
Canyon. Although he had earlier admitted that the
Rb/Sr isotopic data from the Pleistocene basalts yield
a false isochron (Austin 1988), he later used the same
approach to publish what he knew to be geological-
ly impossible results (Austin 194: 124-5) and posed
the rhetorical question (Austin 1994: 129), “Has any
Grand Canyon rock been successfully dated?” Ilg and
others (1996) used U/Pb ratios to date the oldest
rocks of the Grand Canyon and found that different
units had ages ranging from 1750 to 1660 million
years. Larson and others (1994) used Rb/Sr data from
the Cardenas Basalt to determine an age of 1103 mil-
lion years. Dalrymple and Hamblin (1998) measured
K/Ar ratios to obtain ages in the range 0.684 to 0.443
million years for the Pleistocene basalts. If Dr Austin
has credible data which refute the order in which
these rocks were formed, or which even change
these numbers significantly, I urge him to publish

them in full in a major scientific journal. I would be
happy to assist him by reviewing the manuscript.

CONCLUSIONS

The gulf between Austin’s position and mine is irrec-
oncilable. Austin carefully ignores many of the other
important issues raised by my review. For example,
his use of uniformitarian strawmen, the robustness of
the worldwide geologic column and the geologic
time scale, the thermal problem if granites were
formed on the third day of creation, the order of
occurrence and the space problem of fossils, are
ignored in Austin’s critique.

Austin asserts that I trivialize creationist research
in my review, whereas 1 protest that he seeks to
aggrandize it. I thank him for his input and can now
amend the list of original creationist research pro-
jects on the Grand Canyon from 5 to 8, or even 9, if
we include one or 2 which even some creationists
might disavow. My response to his complaint that I
trivialize creationist research is that I do not need to
do so. Creationist research speaks for itself, in a tiny
voice which falls far short of causing a revolution in
the paradigms of science.

Finally, Austin is concerned that my lack of profi-
ciency in creationist geology will prevent partici-
pants in the NCSE creation/evolution raft trip
through Grand Canyon in August 1999 from getting
their money’s worth. In reply, perhaps I might be
allowed to follow Austin’s (1994) example and use a
selective quotation from the King James Bible:
“...many shall run to and fro and knowledge shall be
increased” (Daniel 12:4). I am confident that the
rafters will get value for their investment from the
grandeur of the Grand Canyon itself, rather than from
my words, or those of Austin. The Grand Canyon
speaks for itself and in its own voice, a voice of col-
orful canyon walls, of whitewater rapids, and the
awesome nature of geologic time.
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Equal Time for the

Origin of Granite — A Miracle!

Lorvence G Collins

INTRODUCTION

Creationists continue to push for equal time in sci-
ence classrooms to teach that the Genesis stories in
the Bible are valid scientific interpretations of earth
history. Equal time for creationists’ interpretations is
not likely to occur in secular universities and schools,
but if the creationists are serious about equal time,
then they should be open to granting equal time in
their private Christian schools for presentations of
both sides of a scientific issue — a literalist biblical
view and the modern science view. The origin, age,
and other characteristic features of granite are such
issues deserving equal time.

The Bible says that the dry land was created on Day
3 of the Genesis Week (Genesis 1:9-10), and presum-
ably this is the time during which granite in conti-
nental masses was formed. However, Gentry (1988, p
129-3, 184-5) says that granite was formed both on
Day 1 and Day 3 and that granite from both days can
be mixed. He also claims that after Day 3, granite mag-
mas must crystallize as rhyolite (the fine-grained vol-
canic equivalent of granite), rather than coarse-
grained granite, and that granites penetrating the
Flood deposits result from upheavals of solids but not
magma.

Austin (1994) states that the majority of conserva-
tive Christian scholars, including Henry Morris,
believe that the earliest rocks formed on Day 1. He
interprets these to include the Vishnu schists of the
Grand Canyon into which the Proterozoic Zoroaster
granites were intruded on Day 3, when land and sea
were separated. If I were given equal time in a science
classroom at a private, fundamentalist, Christian col-
lege or secondary school which advocated young-

Lorence Collins is a professor of geology (emeritis)
at California State University, Northridge and is a
practicing Christian. He maintains a web site with
additional articles that oppose creationism; see:
<bttp.//www.csun.edis/~vcgeo005/creation. btmi>.

earth creationist views, I would provide the following
material and information regarding the formation of
granite. This would allow students to compare a mod-
ern scientific interpretation of granite with the corre-
sponding creationist biblical interpretation of granite
being formed primarily in the Genesis Week.

MODERN SCIENCE’S INTERPRETATION OF GRANITE

Origin. Geologists recognize several possible ori-
gins for rocks classified as granite(s) which depend
upon the processes that operate on the rock systems.
However, geologists agree that all granites form below
the earth’s surface. Some granites form (1) by mag-
matic processes — a crystallization of magma (melted
silicate rock) — with the final form dependent upon
crystal settling and the order of crystallization of min-
erals, (2) by melting of sedimentary rocks whose
chemical composition is the same as that in granite,
(3) by partial melting of rocks in which the first min-
erals to melt have the composition of granite; and
finally, (4) by chemical replacement processes
(Hyndman 1985; Clarke 1992; Collins 1988; Hunt and
others 1992). Discussion of these different origins
could be expanded here, but it is sufficient to say that
modern scientific studies show that granite is formed
in many different ways, and these ways contrast with
the creationists’ model in which granite has a single
origin, being created nearly instantly by “fiat” (for
example, Gentry 1988).

Mineral and chemical composition. In a gener-
al sense “granitic rocks” range in composition from
true granite that is rich in potassium and silica to
other coarse-grained igneous rocks, such as granodi-
orite, quartz monzonite, diorite, tonalite, and even
gabbro, which are progressively less rich in potassium
and silica and richer in iron, calcium, and magnesium
(Hyndman 1985). This range in composition is recog-
nized by Gentry (1988), but his emphasis is on biotite-
bearing granite that contains Polonium (Po) halos,
and, therefore, the same emphasis will be used in this
article. For a discussion of Po halos, see also Collins




(1988), Hunt and others (1992), and <http://www
.csun.edu/~vcgeo005/revised8.htm>. Nevertheless,
the reader can substitute the broader term “granitic
rocks” that include the above compositional range in
most places in this article where granite is men-
tioned without being in conflict with Gentry (1988).

True granite is not a pure substance but a mixture
of several different silicate minerals and oxides
(Clarke 1992). In the true sense it commonly consists
of about one-third quartz, one-third potassium
feldspar, one-third plagioclase feldspar, minor
amounts of iron- and magnesium-bearing biotite
(black mica), and traces of various accessory miner-
als, including zircon (mentioned later). In addition to
biotite, other varieties of true granite may contain
small amounts of other iron- and magnesium-bearing
silicates or muscovite mica, but biotite granite is the
most common variety. In all true granites, however,
quartz and feldspars are the dominant mineral
species, making the rock white, light cream, or pink,
but speckled with one or more of the dark iron-bear-
ing minerals.

Liquid characteristics. In the field, granite can
be seen to intrude into other rocks and in some
places to exhibit flow banding, both of which are
characteristic of moving liquids or plastic solids.
Furthermore, in many places fragments of older rock
along the walls of a granite body are broken off and
enclosed in the granite as inclusions of large or small
size, adding further evidence for the liquid origin of
the granite body when it was first formed. Finally, if a
granite body has a liquid origin, it should have the
capability of mixing with other liquids, such as basalt
magma, and this mixing is evident, for example, in
Maine (Wiebe 1996) and in other parts of the world
(cited in Wiebe 1996). Gentry (1988, p 185) also
allows for mixing of magma but disregards the physi-
cal characteristics of magma, such as its heat capacity
and cooling rates that are discussed in a later section.

Order of crystallization. Experimental work in
which natural granites are melted in the laboratory
shows that a granite in a liquid state would be a
water-bearing silicate melt (magma) at temperatures
as high or higher than 900°C (Huang and Wyllie
1981). When this silicate melt is cooled and crystal-
lized to become granite, not all of its various miner-
als crystallize at the same time, but each forms in a
specific range of temperatures and in a definite order.
The iron-, magnesium-, and titanium-bearing silicates
and oxides crystallize at relatively high temperatures
whereas the feldspars form at lower temperatures,
and quartz is the last to crystallize near 550-650°C,
depending upon pressure and other components.
This order of crystallization is consistent world-wide
regardless of whether the granite is Precambrian in
age or younger or whether the granite is attributed to
be formed on Day 1 or Day 3.

Evidence for bigh temperatures of natural
granites. Geologists find evidence for the high-tem-
perature crystallization of a granite body by using
what are called “geologic thermometers”. For exam-

ple, in an experiment, biotite mica and garnet are
crystallized simultaneously from melts. The results
show that iron and magnesium atoms are partitioned
from the melt into these 2 minerals in different ratios
and that these ratios will differ depending on tem-
perature and pressure conditions (Ferry and Spear
1978). By measuring these ratios in biotite and garnet
found together in natural granites and comparing
them with ratios obtained at different temperatures
and pressures in the experimental work, geologists
find that the temperatures for the final crystallization
of these two minerals in natural gran-
ites are commonly higher than 700°C
— the presence of certain minerals or
combinations of minerals provides a
standard or scale for measuring tem-
perature, that is, a sort of geological
thermometer. Garnet is not common
in granite, but “two-feldspar” and
“magnetite-ilmenite” are 2 other com-
mon “geologic thermometers” used to
measure temperatures in granites.
These thermometers also have experi-
mental support, and both mineral
pairs give similar high temperature val-
ues for the crystallization of granite (Bohlen and
Lindsley 1987; Hyndman 1985).

Further evidence of the high-temperature origin
of granite is the contact metamorphic aureole that
occurs in sedimentary rocks where they are intruded
by granite magma. The minerals found in sediments
are generally stable near 25°C and one atmosphere of
pressure and result from weathering processes at the
earth’s surface. When these minerals are heated to
temperatures approaching those of an adjacent hot
granite magma, some (such as quartz) will remain as
the same mineral but will recrystallize and increase
in size while others will form new minerals that are
stable at higher temperatures and pressures. For
example, fine-grained fossil-bearing limestones that
consist of calcite (calcium carbonate), which are
intruded by granite magma, commonly recrystallize
as coarse-grained calcite marbles; in this process the
fossils are destroyed as the tiny calcite crystals in the
fossils grow in size.

On the other hand, sedimentary shales, consisting
mostly of aluminum-rich clay, are recrystallized to
form other aluminum-rich minerals, some of which
are stable at the highest temperatures closest to the
granite contact; others are stable at intermediate tem-
peratures at greater distances away; and still others
are stable at lower temperatures at even farther dis-
tances from the contact (for example, Pitcher and
Berger 1972; Holtta 1995). Such features of high-tem-
perature contact-metamorphism of sedimentary wall
rocks, called aureoles, are found world-wide around
most granite bodies of large size and range from a
few to a thousand meters wide or more. Their exis-
tence supports the concept that these granite bodies
were intruded as a very hot magma. If Gentry (1988,
p 185) wishes to have the metamorphic aureole be
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The fact that
granite bodies

formed by hot fluids associated with solidified gran-
ite, then these hot fluids should also have caused the
granite to produce lower-temperature minerals like
that found in the aureole, and that is not the case.
Age of Granites. The field evidence supports the
concept that not all granites are formed at the same
time as other rocks with which they may be adjacent
and that some granite bodies are younger in age than
other granites. The fact that granite bodies intrude
other rocks (by filling in cracks, for example, to form
dikes) indicates that the other rocks
are older in age than the granite. The
intruded rocks have to be there first
before the granite can cut through
them. In some places granite masses of
one type cut across other granite bod-

intrude into other ies, which also shows that some gran-

rocks ... indicates
that the other
rocks are older
than the granite.
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ites are younger than others. The fact
that granites also have several possible
different origins, as described earlier,
also implies different ages for granite.
For example, if some granites are
derived by melting of sediments, ero-
sion of a continental land mass must
occur first to produce the sediments.
Then, the sediments must be deeply
buried, and a strong heat source must be found before
the granite can be formed from them. Although
Gentry (1988, p 133, 184-5) allows for granite to be
formed both on Day 1 and Day 3, the field evidence
shows that the mixing of granites of 2 different ages
is not by faulting or intrusion of solid rock into solid
rock during earth upheavals but only by mixing of 2
“granitic” liquids or by penetration of a “granitic” lig-
uid into a solid. As indicated in the previous sections,
this liquid must be in the form of hot magma.

Furthermore, additional age and hot-liquid-origin
relationships can be seen for granites that are sup-
posedly formed in Day 3 but cut the Noachian Flood
deposits and, therefore, are younger than Day 3. For
example, Precambrian granite bodies in the bottom of
the Grand Canyon in Colorado have an erosion sur-
face on which the horizontal, Paleozoic, fossil-bearing
sediments are deposited, with the Cambrian Tapeats
sandstone at the bottom and the Permian Kaibab lime-
stone at the top (Elders 1998). The eroded surface
indicates that these granites are older than these sed-
iments, the so-called “Noachian Flood” deposits. On
the other hand, the Donegal granites in northwest
Ireland intrude and enclose inclusions of sedimentary
rocks of Cambrian age, illustrating that the granites
are younger than the Cambrian deposits, whose con-
tacts with the granites have a high-temperature meta-
morphic aureole (Pitcher and Berger 1972). This field
evidence shows that the sedimentary rocks are not
faulted into the solid granites but enclosed in the
granites when the granites were hot magma.

The same kinds of metamorphic contact-relation-
ships are found in the granites that intrude fossil-bear-
ing sediments in Maine, Comiecticut, and Rhode
Island (Harrison and others 1983). The Narragansett

Pier granite in Rhode Island surrounds inclusions of
Pennsylvanian metamorphosed sediments containing
flora fossils, Annularia stellata (Brown and oth-
ers1978). The flora fossils are now totally carbonized
as graphite, indicating the high temperature of the
granite body that metamorphosed the sedimentary
inclusions. The fact that the granite contains inclu-
sions of these fossil-bearing sediments makes the gran-
ite younger than these supposed “Flood” sediments.

The Sierra Nevada granite intrusions in California
also have intruded and metamorphosed supposed
“Flood sediments” in roof pendants containing
Ordovician graptolite fossils (Frazier and others 1986)
and Pennsylvanian brachiopod fossils (Rinehart and
Ross 1964; Rinehart and others 1959). In other
places, the Sierran granites have intruded and meta-
morphosed “Flood sediments” containing Triassic
ammonites (coiled cephalopods; Smith 1927). A gran-
ite in the Mojave desert in California near Cadiz
intrudes Cambrian limestone containing stromatolite
fossils. At the contact, this limestone is converted to
marble with high-temperature metamorphic minerals,
but remnants of the stromatolites can still be found
(Richard Squires, oral communication 1998). Thus, it
is very clear from the above examples that some gran-
ite masses are the same age as or even younger than
the “Noachian Flood” deposits.

Absolute ages of granite bodies, rather than relative
ages, can be obtained by using various radioactive iso-
topes; that is, uranium-lead (U/Pb), potassium-argon
(K/Ar), and rubidium-strontium (Rb/Sr) age-dating
techniques (Dalrymple 1991). For example, trace
amounts of uranium and lead are dissolved in the
granite melts. Uranium and lead ions have entirely dif-
ferent chemical characteristics, and they normally
crystallize in entirely different minerals. Because the
uranium ion is about the same size as the zirconium
ion, uranium will substitute for zirconium and crys-
tallize in zircon, but the lead ion goes elsewhere, com-
monly in potassium feldspar, as the granite magma
crystallizes. But the isotope of uranium (?38U) is
radioactive and eventually decays to form lead
(206Pb). When the granite first crystallizes and the
radioactive uranium enters the zircon crystal (devoid
of 206PDb), the clock is set and “ticking,” and the urani-
um is constantly breaking down, eventually to pro-
duce new lead (206Pb) atoms trapped in the zircon
crystals.

Because this U/Pb decay-scheme is a constant, the
ratio of uranium to lead in zircon populations in gran-
ite can be used to determine the age of a granite.
World-wide the absolute ages of various granite bod-
ies are consistent with the relative ages described
above (Dalrymple 1991). For example, granites in the
bottom of the Grand Canyon give Precambrian ages of
1740 - 1710 and 1700 - 1660 billion years, younger
than 2 different units of Vishnu schist with ages of
1750 and 1742 billion-years-old (Ilg and others 1996),
which the granites intrude, and older than the overly-
ing “Noachian Flood” deposits of about 540 million

continued on page 27



NCSE Recommended
Policy Statement on
Science and Evolution

cience is a way of knowing
about the natural world. R,
Scientific understanding
depends on observations, hypothe-
ses, and theories. Observations are
features and processes in the natur-
al world that we can see, hear, touch, or detect in
other ways; hypotheses are questions about the nat-
ural world that we can test; theories are explana-
tions of the natural world that are based on observa-
tions, tested hypotheses, and logic. Familiar exam-
ples are the theory of gravity, the germ theory of dis-
ease, the theory that matter is composed of atoms,
and the theory of evolution.

Theories are the backbone of science, and are
continually tested and refined (and, rarely, replaced)
on the basis of new data and new ways of looking at
nature. Evolution is a well-accepted theory that
explains how the universe — stars, galaxies, the
planet earth, and life on earth — has changed over
time. It is a cornerstone of much of science today
and is critical to a full and complete understanding
of the life and earth sciences. Students will not be
truly educated and scientifically literate unless they
learn about evolution. Tomorrow’s scientists, engi-
neers, physicians, farmers and foresters must under-
stand evolution when they are finding ways to
explore for minerals, or to manage insect pests, dis-
ease epidemics, crops and natural resources.

Religion is also a way of knowing about the
world, both the natural world and the supernatural
world. Religious beliefs are based, at least in part, on
faith, and thus are not subject to the same kinds of
tests and refinement as scientific observations and
theories are. Beliefs that a supernatural being[s] or

forces specially created the Sun, the Earth, and the

plants and animals are found in vari-
ous of the world’s religions, includ-
ing, for example, many Native
American religions, several African
religions, and some of the forms of
Christianity.

By definition, these explanations of origins are
outside of science, since they presuppose supernat-
ural forces, and they cannot be changed by new
data. It would be inappropriate for science teachers
to analyze these descriptions, however, or subject
them to the tests of science. Such views may be dis-
cussed in classes such as history and literature,
though teachers must maintain religious neutrality
in the classroom and cannot advocate any religious
explanations as correct, true, or factual.

In every subject, including science, the role of the
teacher is to instruct, not to indoctrinate: students
are free to accept or reject what they are taught in
any subject, but they must learn the subject matter
to obtain credit for the course. While it is important
to treat students’ religious views with sensitivity,
information should not be avoided because of possi-
ble objections by some students or parents. When
students express concern that course content
appears to differ from religious views, they should
be advised to discuss such issues with parents or
clergy.

Therefore, it is the policy of the School
District that evolution will be taught in the same
way as other scientific theories, as the currently
accepted view of the scientific community. In sci-
ence classes, as in all subjects, teachers should main-
tain appropriate sensitivity to students’ religious and
philosophical views; evolution should not be singled

out for special treatment.
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BO0KS

Reviews of Creationist Books
edited by Liz Rank Hughes.
Authoritative scientific critiques of
40 popular “creation science”
books. These are the books that
are most often cited as “proof” for
scientific creationism or suggested
for classroom use. From children’s
books to the Handy Dandy
Evolution Refuter, the answers are
here. Paper, 147 pages. List price
$10.00, member price $8.00.

Voices for Evolution

edited by Molleen Matsumura.

Is evolution a “theory in crisis”?
Not according to the leading scien-
tific, educational, religious, and
civil liberties organizations whose
statements supporting evolution
education are collected in this
book. With an introduction by
Isaac Asimov, and excerpts of
major legal decisions, Voices is a
valuable resource for defending
evolution education in your com-
munity. Stephen Jay Gould notes
the “wise, humane, and vigilant
voices in defense of the most excit-
ing idea that science has ever dis-
covered.” Paper, 176 pages. List
price $10.00, member price
$8.00.

BUMPER
STICKERS

White on bright blue with the
NCSE logo, these speak for them-
selves. Write the motto of your
choice on our order form. $3.00
each.

Honk! If You Understand
Punctuated Equilibria.

Evolutionists Do It With
Increasing Complexity

NCSE EXCLUSIVES

NCSE members know
that our book sale
program is a great way
to receive great books
at a discount while
helping NCSE at the
same time.These
books have been
selected for excellence
and special interest
and are often available
at local bookstores
only by special order.
“NCSE Exclusives” are
something different.
From books to
bumper stickers, these
items are produced by
NCSE and available
directly and only from
us! As they say on TV,
“Not sold in stores!”

MAGAZINES

Back issues of the Creation/
Evolution journal are still avail-
able! C/E is filled with both schol-
arly and humorous rebuttals of
standard and “emerging” anti-evo-
lutionary  arguments. Topics
include “flood geology”, claims
that human and dinosaur tracks are
found side by side near the Paluxy
River, arguments that the depth of
“moon dust” proves the earth is
young, a review of “Intelligent
Design” theory, and more. Issue 25
indexes the preceding issues. (The
complete table of contents is
online at <hitp.//www.natcen-
scied.org/cecont.btm>.) A bargain
at $6.00/issue or $150.00 for the
complete set of 39 issues. Quantity
discounts are available.

AUDICTAPES

The New Anti-Evolutionism

This session of the 1993 annual
conference of the American
Association for the Advancement of
Science was moderated by NCSE’s
Eugenie C Scott. Panelist Michael
Ruse, a philosopher specializing in
philosophy of science, discussed
“Non-literalist anti-evolution as in
the case of Phillip Johnson”.
William Thwaites, a biologist who
has extensively studied “creation
science”, presented “‘Abrupt
appearance theory’ replaces cre-
ation science”. Kenneth Miller, biol-
ogist and author of several biology
texts, discussed “Evolution and the
argument from design”. Physicist
Howard Van Till, author of Sciernce
Held Hostage, spoke on “Anti-evo-
lution as a reaction to scientism”.
Anthropologist Jonathan Marks
contrasted “Non-Darwinism and
Anti-Darwinism”. 3 cassettes, $15.00.

Anti-science/Anti-evolution

In this session of the 1994 annual
conference of the American
Association for the Advancement
of Science , moderated by Eugenie
C Scott, panelists discussed anti-
evolution in the context of broad-
er opposition to  science.
Paleontologist and NCSE Board
President Kevin Padian discussed
“The triumph of the creationist
method”. Francisco J Ayala, draw-
ing on both theological and bio-
logical expertise, asked, “Evolution
and the Bible: What is the con-
flict?” Anthropologist Bernard
Ortiz de Montellano discussed
“Evolution and multiculturalism”.
Mathematician Norman Levitt
described “Bewilderment and hos-
tility in the postmodern attitude
toward science”. Eugenie Scott
placed the other papers in the con-
text of education today in her dis-
cussion of “Anti-science and anti-
evolution”. I cassette, $5.00.
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From the early years of
NCSE — and earlier —
we collected tapes and

transcripts of debates with 1984  Georgia College biologist Kenneth Saladin debates
“scientific creationists”. ICR’s Duane Gish. Transcript, $8.00.

Are debates the best
ates the best way 1987 Indiana State University biologist George Bakken

to educate the public and debates ICR’s Duane Gish. Transcript, $5.00.
assure that evolution will

be included in school 1988-a Kenneth Saladin again debates ICR’s Duane Gish.
curricula? No! Are these 2 cassettes, $10.00; transcript, $10.00.

tapes a rich mine of
information about ‘“young

1977  San Diego State University biologists Frank Awbrey and
William Thwaites debate Institute for Creation Research
leaders Henry Morris and Duane Gish. 3 cassettes, $15.00.

1988-b The second 1988 Saladin/Gish debate. Transcript, $10.00.

earth creationist” argu- 1989  William Thwaites debates Duane Gish. 3 casseites, $15.00.

ments and (sometimes)
snappy replies? Yes! (For 1989  Science teacher Frank Zindler and ICR’s Henry Morris

a good explanation of debate on Noah’s Flood. Transcript, $4.50.

the drawbacks of debates, 1990
read Awbrey &Thwaites’ Transcript, $5.00.

article, “Our last debate:
Our very last” in issue 33 1991 Biologist Fred Parrish debates ICR’s Duane Gish.

of Creation/Evolution. Transcript, $7.00.
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Science teacher Frank Zindler debates ICR’s Duane Gish.
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Continued from page 21

years for the Cambrian Tapeats sandstone at the bot-
tom to the 225-million-year-old Permian Kaibab lime-
stone at the top. The Narragansett Pier granite that
contains 300-million-year-old Pennsylvanian flora fos-
sils (Brown and others 1978) indicates that this gran-
ite is younger than the sediments, and this is con-
firmed by the U/Pb age-date from zircon populations
of 273 million years (Zartman and Hermes 1987). And
granites in the Sierra Nevada give Jurassic and
Cretaceous ages of 66 to 208 million years old that are
younger than the rocks (about 230 million years old)
containing upper Triassic ammonites, which these
granites intrude.

Occasionally, some granites give apparently anom-
alous isotopic “ages,” and some Cenozoic basalts give
an age greater than the 4.5-billion-year-age of the
earth (Hedge and Noble 1971). These facts are com-
monly harped on by creationists who are critical of
isotopic age-dating methods (for example, Austin
1994). But in these places, logical explanations sug-
gest reasons why the dates are unusual. Close exami-
nation generally shows that, where unusual age
“dates” are obtained from granite samples, other
processes have affected the granite to cause the
anomalous dates. For example, the granite may have
been deformed and fractured so that fluids have
entered and altered the isotopic ratios. Where granites
have been dated by the Rb/Sr age-dating method,
anomalous measurements are not unusual because of
the susceptibility of rubidium and strontium to be
added or subtracted by the movement of introduced
fluids through fractures and deformed crystals.
(Collins 1988; Hunt and others 1992).

The K/Ar age-dating method can also give values
that differ from U/Pb age measurements because heat
generated from the intrusion of another nearby
igneous mass has allowed some of the argon gas to
leak. In each of these places, the unusual or unex-
pected age dates are not a failure of the dating
method, but an indication that other events have
occurred in the geologic history of these rocks. See
also a discussion and explanation of the anomalous
age dates of basalts in the Grand Canyon and the
reporting of more recent age-dating that gives results
consistent with the geologic terrane (Elders 1998, p
13-4).

Geologists realize that apparently inconsistent
“dates” can occur and seek to find out why they
occur, knowing that the isotopic age-dating tech-
nique, itself, is not at fault. Should we re-evaluate the
usefulness of radiometric dating then? By way of anal-
ogy, water-proof wrist watches that can be worn by
scuba divers generally keep good time, but occasion-
ally these watches fail and give faulty time. When that
happens, an examination of the watch shows that it
has been damaged so that a crack in the holding case
has occurred, and water has leaked into the clock
mechanism. The faulty time is not because the watch
is improperly designed but because water has cor-
roded the gears in the clock. On that basis, a person

does not conclude all clocks or watches are worth-
less, but such a conclusion is analagous to the cre-
ationists’ suggestion that all radiometric be rejected.

Likewise, when isotopic age-dating of granites or
other igneous rocks produces unexpected or illogical
age dates, one does not throw out the whole system
of isotopic age-dating. In some dis-
turbed and deformed rocks, the “clock
timing mechanism” has been “upset” by
“corrosion” or some other factor, and
the faulty date is a clue to the geologist
to look for the cause. The primary rea-
son for accepting the isotopic age-dat-
ing methods is because, in many places,
world-wide, where several different
kinds of isotopic age-dating methods
have been applied to the same rock, all
age determinations were found to be
about the same (Dalrymple 1991). This
equality of measured dates gives confi-
dence that the isotopic age-dating methods are valid
scientific procedures. The vastly different halflives of
the radioactive isotopes in each age-dating method
and the completely different chemical characteristics
of the isotopes make the arrival at the same age dates
not a purely coincidental. The age dates must be con-
trolled by physical laws that are very dependable.

Heat capacity of granite. Measurements can be
made to determine the heat capacity of a block of
granite at a given temperature and also to determine
the rate of heat conduction as such a block cools from
a higher to a lower temperature. Such laboratory
measurements are commonly done by using a
calorimeter, and they show that blocks of granite are
very poor conductors of heat. If a body of granite
magma had a surface area of 30 to 50 square kilome-
ters and a depth of 20 to 35 kilometers (a typical size
of a small granite body), the total amount of heat
(calories) stored in such a granite mass at a tempera-
ture of 900°C is enormous, and heat conduction
experiments show that the rate at which this heat is
lost by conduction must be very slow. Calculations
show that such a volume of granite magma would
take several millions of years to cool down from
900°C to near 550-650°C, where it would totally crys-
tallize, and then finally to cool to the 25°C tempera-
ture found at the earth’s surface.

Pitcher (1993) estimates that a granite body,
depending upon its size and depth of burial, cools no
faster than 25 to 250°C per million years. This slow
cooling is indicated by deeply buried granite magma
still giving off heat in the Coso Range of east-central
California, containing rhyolite flows (volcanic equiva-
lent of granite); the residual heat is being utilized for
steam generation and electrical energy (Bacon and
others 1980). An even better example is the
Kakkonda geothermal field in a Quaternary granite
(younger than 1.1 million years old) that occurs in
Japan. Drilling in this granite reveals temperatures of
500°C (Ikeuchi and others 1996). Finally, because
many batholiths consist of multiple intrusions of dif-

[W]here unusual
age ‘‘dates’ are
obtained, ...
other processes
have affected the
granite to cause
anomalous dates.
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ferent granitic bodies and because many of the earli-
er-intruded bodies have completely solidified before
subsequent intrusions have occurred, their heat
capacities and slow cooling rates imply millions of
years for such large volumes of igneous rocks to be
formed.

Although the heat capacity of granite is empha-
sized in this section, similar problems for young-earth
creationists are created by the heat capacity of basalt
and the cooling rates of large masses of basalt in the
oceanic basins. If this basalt were all deposited dur-
ing the Genesis Week and in the supposed subse-
quent few thousand years until the present, it should
not yet be solidified (see Strahler 1987, p 213-4).

LITERAL BIBLICAL INTERPRETATION OF GRANITE

When creationists make a literal interpretation of the
Genesis accounts for the origin of granite (for exam-
ple, Gentry 1988), they seek new data to support
their views and ignore or explain away information
that contradicts their views. The literalists accept the
Genesis accounts as being accurate, only requiring
“research” to support their interpretation. Again, cre-
ationists are selective in choosing only the scientific
data that fit their model of creation and discarding
everything else. This procedure is not characteristic
of the scientific method.

The creationists’ interpretation of granite, when
applied to Genesis 1:9-10, is that all granite masses
were formed on Day 3 and perhaps Day 1 of the
Genesis Week (Gentry 1988, p 133, 184-5). Although
Gentry suggests the possibility that the granite
formed from melts, his suggested rate of crystalliza-
tion is many, many times faster than natural laws
would allow. Gentry (1988, p 130-1) says that after
Day 3 granite magma would form rhyolites and not
granite and that during the Flood, some of the gran-
ites formed in Day 1 and Day 3 were intruded into
the Flood deposits by upheavals as solids. These
interpretations are not supported by field evidence,
microscopic studies, and experimental work, and
they are clearly not accurate because some granite
bodies must have been produced from magmas at
different times later than Day 3 (either during or after
the supposed Noachian Flood as indicated by the
metamorphosed fossil-bearing enclaves).

Moreover, if Precambrian granite were produced
nearly instantaneously during Day 1 or Day 3, all
physical laws would have to be abandoned, and this
granite must have been created by a miracle. Even if
creationists were to acknowledge that some granite
was produced during and after the Noachian Flood,
and they cannot deny the evidence, then all physical
laws for cooling rates and crystallization would also
have to be ignored. Such granites could not be
emplaced and solidified in less than one year and not
even in 6000 to 10 000 years, if the physical laws gov-
erning crystallization and cooling rates are obeyed.
Furthermore, if all the heat from the world-wide
granite magmas that penetrated the supposed Flood
sediments were released suddenly in one year’s time

to the Noachian Flood waters in order to crystallize
the granite masses abruptly, the waters would be
heated so hot that the oceans would be boiling and
no marine life would survive. Isn’t it odd that the
chronicles of Noab never commented on this phe-
nomenon! One can teach a rapid formation of gran-
ite, but it is not teaching science. The literalist inter-
pretation has to be saying that all granite bodies are
formed by miracles.

CONCLUSION

Equal time, when used to discuss the origin of gran-
ite, clearly shows that the creationists’ literal inter-
pretation of the Genesis stories in the Bible has no
validity for presentation in the science classrooms at
secular schools because it is not science. It may have
a place in some Christian schools where science is
taught as miracles.
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THE NEw PHYSICS

Dopeler Effect

The tendency of stupid ideas to seem
smarter when they come at you rapidly.

[From a New York Times contest on new
terms and definitions. Contestanis were
to change a single letter in a known
word or phrase and create a definition.
Contributed by Ed Babinski.] -

NEANDERTHALS ON LINE

In a recent issue of the New York Times (New York
Times on the Web, May 6, 1999; <http://
www.nytimes.com/library/tech /yr/mo/circuits>),
Michael Pollak reviewed the current status of our
knowledge concerning Neanderthals, the controver-
sies over their place in human evolutionary history,
and several sources of information about
Neanderthals on the world wide web. Among the
sites suggested in the article:

<http://www.neanderthal.de>, the web site of
the Neanderthal Museum in the Neander Valley
near Dusseldorf, Germany. ...[T]he site is avail-
able in both English and German. This site
focuses on the museum and its exhibits and
includes a photo gallery (Bildarchiv) of recon-
structions and simulated habitats.

<http://thunder.indstate.edu/~ramanank/index
.html>, a web site maintained by Kharlena
Ramanan, PhD candidate in paleoanthropology
at Indiana State University. This site includes a
rich array of images and text, including refer-
ence materials and links to a number of other
important sites. The site is very extensive and
takes a little longer than average to load. Your
patience will be rewarded.

<http://www.talkorigins.org/faqs/fossil-
hominids.html> is brought to you by the folks at
Talk.Origins. This page is assembled by Jim
Foley and provides links to information about
Neanderthals and all other fossils in our taxo-
nomic tribe. Although the particulars about
each taxon change nearly daily, this page pro-
vides very recent and scientifically sound infor-
mation.

Of course it is also possible to scan the web for
Neanderthal information using a search engine, but at
least these sources provide useful and scientifically
accurate information about this puzzling branch of
our family tree.

To see the original article on the web, connect to
<http://www.nytimes.com/library/tech/99/05/
circuits/articles/06nean.htmi>.
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NCSE Members Launch A Legend

Molleen Matsumura, NCSE Network Project Divector

Evolution—creation controver-
sies contribute their fair share
of popular misinformation that
spreads all the faster with the help
of modern communications.
Perhaps the best examples are the
Darwin “deathbed conversion”
story of Darwin’s expressing regret
for publishing his ideas on evolu-
tion (see review of “The Darwin
Legend” by Kevin Padian in NCSE
Reports 1996, 16(1):3, 8) and the
“Mantracks” claims that fossilized
human and dinosaur footprints are
found side by side in Glenrose,
Texas (see “The Paluxy River
Footprint Mystery — Solved”, a
special edition of Creation/ Evo-
lution #n# 25; 1985). Even though
leading “creation-science” advo-
cates have disavowed these claims,
they’re still in circulation, making
their way from outdated library
books to websites, public lectures,
and letters to newspaper editors.

THE LEGENDS BEGIN

Now several members of NCSE
have added another legend, this
time from the “evolution” side. It
all began on April 1, 1998, when
Mark Boslough e-mailed to several
friends a satirical “press release”
reporting an Alabama legislator’s
sponsorship of a bill requiring
schools in the state to teach that
(=3. Dave Thomas, NCSE member
and also president of New
Mexicans for Science and Reason
(NMSR), posted the piece on
Talk.Origins Archive, the Internet
newsgroup whose participants dis-
cuss and debate evolution and
“creation science”. The story was
filled with amusing references to
key individuals and events in the
struggle to have evolution includ-
ed in New Mexico’s science cur-
riculum. (For example, “Alabama
legislator Leonard Lee Lawson”
was modeled after NM state sena-

tor Leonard Lee Rawson, who
argued against evolution by bran-
dishing a stuffed monkey which he
declared was “not my uncle”.) It
also contained several clues that it
was in fact a joke, such as a web
address of “April/fool/html”. Late
on the day the spoof was first post-
ed, an explanation was also posted
to the same newsgroup.

By then, however, the legend
was out of the bag. After 2 weeks
had passed, Thomas was able to
find hundreds of internet postings
of the story, some of them report-
ing it as a genuine press release —
all the easier to believe since the
wire service name had mutated.

ONE Goob DEED
INSPIRES ANOTHER

When 1999 rolled around, the
original pranksters decided to try
it again, but better. They topped
their 1998 performance on April 1,
1999, when they launched
<http://www.darwindisproved.
com>. Complete with pho-
tographs of what appeared to be
partially unearthed, fossilized
bones of an allosaur swallowing a
hominid, the site unfolded a tale of
excitement and intrigue. In broken
English, “Stefan”, a graduate stu-
dent at the University of
Heidelberg, describes coming to
New Mexico to work with his

American mentor, Prof
Heinschvagel (resemblance to
“hornswoggle” fully intended).
And then...

We found a fossil of a
hominid, being eaten by an
allosaurus dinosaur. Look at
the picture.... The dinosaur
is apparently trying to eat
the cave-man, and then both
became killed in some event.
Perhaps the  allosaurus
choked on his food.

Intrigue? Did I mention skulldug-
gery? That’s right! A cover-up!
Of course, it is the impossi-
ble in Darwin’s theory for
hominids to have lived 140
million years ago.... All the
evidence of this incredible
find has been taken away.
Except for a few photos
which I managed to keep....
[O]lne of the guards came
and made me give him all of
the film. He said it would be
very bad if I did not cooper-
ate... I was so scared and
worried that I forgot about
the roll that had the 8 shots.
When we returned to
Albuquerque, I remembered
and hid the films till I
returned home. Now my
friend has been putting them
on the internet so everyone
can learn what has hap-
pened, and how they are
covering it all up.

...They told us not to discuss
it with anyone, and that no
one would believe us, and
that our geology careers
would be ruined, but mostly
that other scientists would
rush to publish it first if
word of this find was
exposed.... It is all being cov-
ered up because the scien-
tists think their [sic] going to
lose their jobs if everyone
learns evolution wasn’t true
after all. Only I can tell the
story. I can not reveal my
true name, but my wonder-
ful American friend is help-
ing me to reveal the Truth to
the whole World.

Other photos on the site includ-
ed “graduate students” (“conspira-
tors” David E Thomas, Kim
Johnson, and their children) mak-
ing casts of the “fossil” and a car
labeled “New Mexico State
Resources” (same initials as “New
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Mexicans for Science and Reason”,
of which Thomas is President.)

The site recorded over 1000
hits in the month before a full
explanation was posted, ending
with the comment: “Disclaimer:
This website was created for the
sole purpose of fooling any person
who might fall for it.”

ANY BITES?

The “darwindisproved” site drew a
lot of email and inspired much
speculation. David Thomas reports
that, while some of his skeptical
email was from creationists, it was
only evolutionists who succeeded
in tracking down the pranksters.
(NCSE member Paul Heinrich
traced the domain name to Kim
Johnson, and NCSE member Skip
Evans contacted Johnson asking
for details.) Johnson noted that
while many people identified the
site as a hoax or — more correctly
— as a spoof, they didn’t always
give the “right” reasons. For exam-
ple, some commented that the site
didn’t look like part of the
Morrison Formation (where the
photos were in fact taken), or that
black fossils are improbable (while
many fossils in the Morrison for-
mation are dark gray or black).

And vyes... somebody bit.
Thomas has reported that he
received email from well-known
creationists who demanded more
evidence. But there was one who
couldn’t wait before (in RNCSE
editor Anj Petto’s words) taking
the bait “hoax, line, and sinker”.
NCSE members who attended an
anti-evolution lecture on May 7 at
Philadelphia’s Calgary Chapel
report that “Dr Dino” (aka Kent
Hovind) urged the audience to see
the “evidence against evolution” at
<http://www.darwindisproved.
com>.

R

R

SPECIAL FEATURE

Flat Earth Theory

Should be Taught
in Schools, New Group Says

Lawrence KS, April 1, 1999 — A
group of Lawrence citizens con-
cerned that the local public-school
curriculum contradicts biblical
teachings has formed an organiza-
tion to promote the teaching of
traditional theories in science and
history.  Adrian  Melott, a
spokesman for the Families for
Learning  Accurate  Theories
(FLAT), said, “We seek honesty,
completeness, and accuracy in the
teaching of all subjects in our pub-
lic schools in place of the inaccu-
rate, faddish, non-Bible-based
ideas that are currently being fed
to our children.”

The statement announced a
FLAT press conference on Tuesday,
March 30, in the Lawrence
Community Building and a public
rally and demonstration of biblical
mathematics on Saturday, April 3.
At the  press conference
spokesman Adrian Melott would
outline FLAT’s platform and
answer questions from the press
and public.

The creation of FLAT follows
that of POSH (Parents for
Objective Science and History).
POSH was recently founded in
Lawrence to promote the teaching
of biblical creationism in the pub-
lic schools. However, Melott said,
POSH did not go far enough in pro-
moting traditional theories in the
classroom.

He pointed out, for example,
that the Round Earth Theory is
being taught in Lawrence, contrary
to the biblical position (Revelation
7:1) that the earth has 4 corners.
He also noted that Scripture
Kings 7:23) clearly declares that
the value of 7t (the ratio of the cir-
cumference of a circle to its diam-
eter) is 3, not the secular humanist
value of 3.14 taught in every

school in Lawrence.

FLAT supports the teaching of
the biblical value on an equal foot-
ing with the secular value, Melott
said. FLAT contends that other cur-
ricular revisions will also be neces-
sary in order to have a fair and
equal presentation of all ideas in
tax-supported public schools. It
plans to support candidates for the
Lawrence Board of Education who
endorse FLAT’s positions.

FLAT also announced it would
hold a public gathering in South
Park, Lawrence on Saturday, April
3, to demonstrate scientifically the
biblical value of .

Melott also said that at the
Tower of Babel, God punished the
human race for its pride by creat-
ing many languages so that peo-
ples could never cooperate in
building such a structure again.
FLAT believes that the study of for-
eign languages is therefore unbibli-
cal and seeks the removal of lan-
guage courses from the curricu-
lum at all levels.

For more information about FLAT,
contact Philip Kimball at
<nyskansas @aol.com>.

The FLAT website

is at <http://flat.findhere.com>.
The organizations’s email

address is
<flat3000@yahoo.com>.
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THE DESIGN INFERENCE

by William A Dembski.
Cambridge (UK): Cambridge
University Press. 243 p.

Reviewed by Wesley R Elsberry,
Department of Wildlife &
Fisheries Sciences, Texas A&M
University

In an article appearing in the
October 1998 First Things, William
A Dembski announced the exis-
tence of rigorous and reliable
means for detecting the action of
an intelligent agent. Its description
and justification, said Dembski,
would be found in the pages of his
new book, The Design Inference
(IDI. Dembski made a special
point of applying a criterion he
called complexity-specification to
biological phenomena, with the
claim that biologists must now
admit design into their science.
Dembski's TD[ is a slim and
scholarly volume, as one expects
from a distinguished academic
press. Dembski employs clear writ-
ing, illustrative examples, and
cogent argumentation. The work,
though, is motivated and informed
by an anti-evolutionary impulse,
and its flaws appear to follow from
the need to achieve a particular
religious aim. The anti-evolution-
ary bent is not as overt here,
though, as it is in other works by
Dembski and his colleagues Phillip
Johnson, Michael Behe, Paul
Nelson, and Stephen Meyer at the

Wesley R Elsberry is a PbD student
in the Department of Wildlife and
Fisheries Sciences at Texas A&M
University. His research involves
computational analysis and i
modeling of cetacean biosonar
and cognition.

Discovery Institute Center for the
Renewal of Science and Culture.
The closest that Dembski comes
within the pages of TDI to staking
out an explicit position on evolu-
tionary issues is in Section 2.3,
where a “case study” is made of
“the creation-evolution controver-
sy”. In it, Dembski accuses evolu-
tionary biologists of rejecting one
or more premises of his Design
Inference in order to avoid reach-
ing a conclusion of design for bio-
logical phenomena. Of course, for
“Intelligent Design” creationists, as
it was for William Paley, it is not
sufficient merely to prove that
something was intelligently
designed, it is also essential that
the agent of design be identified as
the God of the Bible. But TDI care-
fully avoids explicit religious refer-
ents, even separating “evidence for
design” from “evidence of agency”.

In my opinion, Dembski’s
Design Inference fails to identify
reliably phenomena due to design
by an intelligent agent because of
its logic, and because it fails to con-
sider additional mechanisms (like
natural selection) that could pro-
duce an effect which appears to be
designed. In the following review,
1 shall attempt to explain why this
is so.

CATEGORIES AND DEFINITIONS

Dembski deploys a large number
of specialized terms and phrases in
making his argument that design
must be recognized as a necessary
mode of explanation in science.
Fortunately, Dembski generally
makes clear what each term
means, even when it also has a
common or casual usage. Design is
one of those terms, and in
Dembski’s usage it becomes a cat-
egory defined by the elimination
of events that can be attributed to

regularity or to  chance.
Regularity is equivalent to high
probability — an event will that
“(almost) always happen” (p 306).
Chance applies to any event with
intermediate or low probability,
but for which no specification
exists. A specified event conforms
to a pattern that is determined in
advance or can be given indepen-
dently of the event.

“Specification” needs further
description. Dembski illustrates
the meaning of specifications
which allow us to reject chance
explanations by contrasting them
to fabrications which do not. For
an archer to hit 100 bull’s-eyes is
not chance; we would conclude
that the archer had great skill. But
if the pattern of 100 bull’s-eyes
was obtained by the archer’s
shooting the arrows and then
drawing targets around them, we
would not make the same conclu-
sion. The pattern of 100 arrows
and bull’s-eyes would be the same
in each situation, but because we
had specified in advance certain
characteristics (like the bull’s-eye
being on the wall before the arrow
was shot), we can eliminate
chance in the former situation and
attribute the performance to skill.

Complexity-specification
describes how the jointly-held
attributes of complexity (events of
low probability) and specification
(previously-determined pattern)
reveal the presence of design in an
event. And design thus becomes
any event with both a low proba-
bility and an independently-given
pattern. Another way to look at
Dembski’s Design Inference is that
complexity excludes high- and
intermediate-probability events,
specification excludes chance
events, and regularity comprises
events marked by high probability.
Therefore, complexity-specifica-
tion yields those events that fall
into the exclusionary category of
design as Dembski uses the term
— events that are of low probabil-
ity and not due to chance.

For Dembski, the Design
Inference is a deductive argument
which can lead to the recognition
of complexity-specification, and
thus design, for a particular event.



Since these 3 categories (regulari-
ty, chance, and design) embrace all
events, and design is established
by elimination of the other two
categories, design is thus the set-
theoretical complement of regu-
larity and chance.

EXPLANATORY FILTERING

Dembski applies what he calls his
“Explanatory Filter” to determine
design. Complete with flowchart
(p 37), the Explanatory Filter has 3
decision nodes. In step 1, if an
event is deemed to have high prob-
ability, it is classified as due o a
regularity, or rather that the event
can be explained through law-like
physical processes. An as-yet
unclassified event then moves on
to the second decision node. If it
has intermediate probability, it is
classified as due to chance. Thus-
far unclassified events (which have
low probability) then move on to
the third decision node. If the
event both has a low probability
and also conforms to a specifica-
tion, it is classified as due fto
design,; if it has low probability and
is unspecified, it is classified as due
to chance.

It is time to look more closely at
Dembski’s Design Inference, to
find out whether it does allow us
to detect design by the elimination
of alternative mechanisms. The
Design Inference is a deductive
argument based on the elimination
of alternatives. Such arguments
only work if the conclusion is the
result of exhausting the available
alternatives. Dembski assures us
that this is the case by defining
design as what is left after regular-
ity and chance have been eliminat-
ed. Thus, what “design” means
depends upon the way that regu-
larity and chance are eliminated.

PROCESS OF ELIMINATION

Dembski offers 2 somewhat differ-
ent methods for eliminating regu-
larity. In the first, regularity is rec-
ognized if an event has a high
probability of occurrence. This is
part of his discussion of the
Explanatory Filter. The second
method identifies an event that
conforms to relevant natural laws,
but is not constrained by them,

and thus is not attributable to
those laws. This method is dis-
cussed in relation to Dembski’s
Design Inference (p 53). It is not
clear that each of these 2 methods
would classify the same set of
events as not being due to regular-
ity. This ambiguity increases our
uncertainty  concerning the
residue that is left over to be clas-
sified as either chance or design.
Dembski throughout TDI claims
that deduction leads ineluctably
and conclusively to certain events’
being due to design. The catch is
that Dembski is using his own def-
inition of design, where design is
simply the residue that remains
after chance and regularity are
eliminated. But there are alterna-
tive filters that better fit reality. I
will illustrate one such alternative
with an example filter of my own.

ALTERNATIVE EXPLANATIONS

My alternative Explanatory Filter
has 4, not 3 nodes.

1. First, an event that cannot be
statistically distinguished from a
random event is classified as due
to chance.

2. Next, an event that conforms to
properties of known law-like
physical processes is classified
as being due to regularity.

3.An event that conforms to
known properties of similar
events that are due to intelligent
agents are classified as due to
design.

4. Finally, any event which has not
vet been classified is now classi-
fied as being due to an
unknown cause.

My alternative Explanatory
Filter differs in several critical
ways. First, the ordering of deci-
sions is different. Dembski justifies
his choice of order with an expli-
cation of explanatory priority (p
38-40). But Dembski’s arguments
for eliminating regularity before
eliminating chance are neither
convincing nor reflective of how
people ordinarily explain things.
Random events conform well to
the null hypothesis (that is, that
the event is due to chance and not
to design or regularity) and should

be eliminated first in determina-
tion of causation.

Dembski’'s own example of a
pair of loaded dice to show why
regularity has explanatory priority
over chance demonstrates that his
filter has the order reversed. He
explains that because the loaded
dice yield high probabilities that
certain faces will come up, the
explanation to be preferred is reg-
ularity. However, Dembski ignores
the fact that in
order to determine
that regularity and
not chance is at
work with the
loaded dice, we
must compare the
rolls of the dice to
the expectation for
“fair” dice. Only
when chance has
been eliminated
can we then enter-
tain the notion that
the results for the
particular loaded dice in question
are due to a regularity. In point of
fact, with sufficient testing and
knowledge of the circumstances,
the loaded dice example resolves
into an instance of design, not reg-
ularity. This does not mean that
design then has explanatory prior-
ity. Rather, it illustrates the superi-
or explanatory power of my alter-
native filter in which chance must
be considered and rejected before
either regularity or design can be
concluded.

A second advantage to my
Explanatory Filter is its additional
classification of unknown causa-
tion. This alternative recognizes
that the set of knowledge used to
make a classification can alter the
classification. By allowing an event
to be classified as having unknown
causation, I simultaneously reduce
the number of false classifications
that will later be overturned by
additional information and identify
those events whose circumstances
require further study in order to
identify a causative factor. The use
of unknown causation as a catego-
ry is common in such day-to-day
operations of humans looking for
design in events, such as in foren-
sics. Forcing final classification of

[W]hat
“design”

means depends
on the way that
regularity and
chance are
eliminated.
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One might thus
conclude that...
natural selection
can be recognized
as an intelligent

agent.
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events when knowledge is limited
ensures that mistakes in classifica-
tion will be made when Dembski’s
Explanatory Filter is employed.

A third advantage to my alterna-
tive Explanatory Filter is that the
common meaning of “design” is
retained as a reliable indicator of
“agency”. We recognize design in
our day-to-day life because of prior
experience with objects and
events designed or caused by intel-
ligent agents. It is important to rec-
ognize that
there is a dif-
ference
between a
reliable clas-
sifier and a
design
detector.
The goal of
such an
exercise
should be to
classify
events accurately, not to just single
out the designed ones.

Dembski utilizes the Search for
Extra-Terrestrial Intelligence (SETD)
project as an example of detecting
design without particular knowl-
edge of a designer. But SETT can
only detect signals that possess
certain properties known from
prior experience of humans com-
municating via radio wavelengths.
SETI works to find events that con-
form to our prior experience of
how intelligent agents use radio
wavelengths to communicate.
SETI does not support the notion
that novel design/designer rela-
tionships can be detected. ETI that
communicate in ways outside
human experience will be invisi-
ble to, and undetected by, SETL
The issue of agency, in fact,
deserves more attention. Like
many “Intelligent Design” creation-
ists, Dembski tries to avoid men-
tioning the “designer”, and in fact,
promotes bis Explanatory Filter as
being superior because it suppos-
edly separates agency from design
(IDI p 8, 36, 226-7).

DESIGN, AGENCY, AND
NATURAL SELECTION .

One may wonder what TDI was
supposed to accomplish, if design

no longer means what Paley meant
by it and the attribution of agency
no longer necessarily follows from
finding design. When he assures
the reader that design does not
imply agency, Dembski seems to
want things both ways: one can
detect design without implying
agency, though one is justified in
inferring agency when one sees
design. But is it a secure inference?
According to Dembski, because
humans identify human agency
using reasoning equivalent to the

Explanatory Filter, the Explanatory

Filter encapsulates our general
method for detecting agency.
Because TDI is equivalent to the
Explanatory Filter, if we conclude
design through the 7DI, we also
must conclude agency.

The apparent, but unstated,
logic behind the move from design
to agency can be given as follows:

1. Some subset of objects known
to be designed by an intelligent
agent possess a common
attribute (complexity-specifica-
tion).

2. This attribute is never found in
objects known not to be
designed by an intelligent agent.

3. The attribute includes the prop-
erty of directed contingency
(choice).

4. For all objects, if this attribute is
found in an object, then we may
conclude that the object was
designed by an intelligent agent.

This is an inductive argument.
Notice that by the second step,
one must eliminate from consider-
ation precisely those biological
phenomena which Dembski wish-
es to categorize. In order to con-
clude intelligent agency for biolog-
ical examples, the possibility that
intelligent agency is not operative
is excluded a priori. This is stack-
ing the deck.

An intelligent agent reveals
itself by making choices, or in
Dembski’s terms, directed contin-
gency. An intelligent agent choos-
es “from a range of competing pos-
sibilities” (p 62), and does so by
actualizing “one among several

competing possibilities”, exclud-
ing the rest, and specifying (ahead
of time) what is to be chosen.
Dembski claims this triad of crite-
ria — actualization-exclusion-
specification — is sufficient for
establishing that an intelligent
agent has been at work and finds
that design as he defines it is con-
gruent with these criteria.

One large problem is that
directed contingency or choice is
not an attribute solely of events
that result from the intervention of
an intelligent agent. Both directed
contingency and the triad itself
can be explained quite adequately
by natural selection as a cause.
Actualization occurs as heritable
variation arises. Exclusion results
as some heritable variations lead to
differential reproductive success.
Specification occurs as environ-
mental conditions specify which
variations are preferred. One
might thus conclude that
Dembski’s argument establishes
that natural selection can be rec-
ognized as an intelligent agent. By
my reading, Dembski’s argument
supports a position that biologists
can embrace a conclusion of
design for an event of biological
origin and still attribute that event
to the agency of natural selection.

It is an error to argue from the
casual meanings of regularity,
chance, and design when dis-
cussing causes for events classified
by Dembski’s Explanatory Filter or
by TDI. Someone might seek to
exclude natural selection from
consideration as a source of events
that meet the criteria of design by
claiming that it is either a regulari-
ty or chance. But TDI classifies
events, not cawuses. Dembski
points this out himself when he
says that using the Explanatory
Filter may not always lead to a con-
clusion of design for an event that
we know is due to the action of an
intelligent agent, because agents
can mimic the results of regularity
or chance.

The point is more significant
than Dembski admits. A causal
class cannot be classified into reg-
ularity or chance in advance with-
out begging the question.
Specifically, one cannot state in



advance that natural selection is
either regularity or chance
because the events which are due
to natural selection must be evalu-
ated by their own properties to
establish which category best
describes those events. Just as
intelligent agents can sometimes
produce events which appear to
be due to regularity or chance
rather than design, so too can nat-
ural selection be responsible for
events in all 3 categories. It is
insufficient to show that some
examples of natural selection fall
into either the “regularity” or
“chance” explanatory categories.
When arguing that no physical
process is the agent producing a
designed event, one must show
that natural selection is incapable
in principle of producing events
with the attribute of design. Such a
demonstration would have to
address the application of natural
selection in both biology and com-
puter science, where use of the
principle of natural selection has
been employed in solving very dif-
ficult optimization problems.

CONCLUSIONS

In summary, the process of
detecting design, as it is done by
humans in day-to-day activities, is
not accurately captured by
Dembski’s Explanatory Filter. The
order in which classes of causes
are eliminated makes a difference.
Humans attempting to explain
phenomena can and often do find
insufficient evidence to make a
final determination of either
design or any other explanation.
And when humans use the word
design, they typically mean it to
carry a real implication of being
due to an agent or designer.

Second, Dembski’s Explanatory
Filter does not help us to identify
the cause or the agent of the “spec-
ifications” which it seeks to classi-
fy. That there is an agent or that the
agent is “intelligent” must be con-
cluded prior to applying the
Design Inference. Using Dembski’s
own criteria, we cannot rule out
natural selection as a cause for the
design found in the events and
organisms around us. Somehow, I
doubt that natural selection is

what Dembski has in mind for the
author of design.

Dembski utilizes the
Explanatory Filter and equivalent
logical arguments in order to place
his criterion of design on a deduc-
tive footing. That criterion, com-
plexity-specification, does not help
us to identify a cause, or an agent,
of an event. Its sole purpose is to
detect design as Dembski employs
the term. The step from detection
of design to inference of an intelli-
gent agent is made by an inductive
argument, and shares in the prob-
lems of all conclusions drawn from
an inductive basis. Dembski argues
that a triad of criteria reliably diag-
noses the action of an intelligent
agent, yet this same triad of criteria
fails to exclude natural selection as
a possible cause of events that
have the attribute of complexity-
specification. Again, I doubt that
natural selection is what Dembski
had in mind for the agent of bio-
logical design.

The Design Inference is a work
with great significance for those
anti-evolutionists who  have
embraced “intelligent design” as
their organizing principle and see
that Dembski’s TDI is supposed to
establish the theoretical founda-
tion for all the rest of the move-
ment (see, for example, comments
posted on the web at <bitp.//
wwuw.discovery.org/fellows/desig
n.btml>). My judgment is that it
fails to lay a solid foundation.
There are flaws and cracks that
can admit the entry of naturalistic
causes into the pool of “designed”
events. It is unfortunate that
Dembski’s focus is the establish-
ment of “intelligent design” as an
anti-evolutionary alternative, for

his insights into elimination of
chance hypotheses would appear
to have legitimate application to
various outstanding research ques-
tions, such as certain issues in ani-
mal cognition and intelligence.
Despite Dembski’s commentary in
his First Things article, there
appears to be no justification for
the claim that biologists must now
admit design (in its old, agency-
laden sense) into biological expla-
nation.
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The NCSE
Acts & Facts Checker

William Thwaites

[Long-time NCSE member and
activist Bill Thwaites carefully
monitors regular publications
from the Institute for Creation
Research. Bill bas offered to pro-
vide us with a synopsis and cri-
tique of the salient features from
the ICR’s monibly Acts & Facts,
which we gladly accepted. Ed.)

INTRODUCTION

I hope that my writing a review of
the February 1999 issue of Acts
and Facts from the Institute for
Creation Research (ICR) will help
illuminate some of the issues in the
evolution/creation discussion. I
have long enjoyed interpreting
each month’s mailing and sharing
my findings and speculations with
my good friend, the late Frank
Awbrey. Recently NCSE Executive
Director Eugenie Scott suggested
that I share my thoughts with
RNCSE readers.

GENERAL OBSERVATIONS

Not Pleasing Anyone - Poor
ICR! For purposes of convincing
the scientific community that it is
wrong about the age of the earth
and the existence of biological
evolution, the ICR must appear as
secular and scientific as possible.
The same appearance is handy in
selling “scientific creationism” to
the public schools and in maintain-
ing ICR’s accreditation as a gradu-
ate institute of science. On the
other hand, for purposes of gar-
nering financial support, ICR must
appear to be as religious and evan-
gelical as the “700 Club”.

In the February 1999 issue of

Acts and Facts, as well as in the
accompanying fund-raising letter
from the director John Morris, the
emphasis is on evangelism. There
is also a not-so-subtle appeal for
“liberal” creationists to get back on
board with regard to the young age
of the earth. It would seem that
just about everyone is carping at
ICR for one thing or another.

Philosopbical Naturalism -
Both the elder and the junior
Morrises of ICR seem to be
impressed by Phillip Johnson’s
tirades against “philosophical natu-
ralism”. Morris the elder (Henry)
writes that the evil atheistic cos-
mologists seem to be bent upon
explaining the universe without
God. Morris the younger (John)
complains that naturalistic evolu-
tion falsely leads scientists to sup-
pose that they will be able to
understand how cells and the
genetic code originated.

As a biologist, I hasten to add
that I'm gratified to see physical
scientists criticized for “natural-
ism” the way biologists so fre-
quently are. The complaints about
cosmology show that creationists
are fair-minded when it comes to
complaints about “naturalism”.
They are not out just to get biolo-
gists. When the creationists are fin-
ished with their crusade, we will
have theistic geometry, theistic
addition, and so on. And I could
happily go along with that if a reli-
able “theometer” is ever invented.

Taking on the Difficult
Questions - We have read previ-
ously that ICR and its friends are
going to put radioactive dating to
rest once and for all. In this issue

we learn that ICR is going to take
on yet another daunting task — to
discover the origin of pathogens
(micro-organisms that cause dis-
ease). Somehow ICR must show
that the diabolical mechanisms
used to establish and maintain
infections were not prepro-
grammed by a creator who knew
in advance that mankind would
fail. At the same time, ICR must
also show that the more elaborate
mechanisms (for example, the abil-
ity of many internal parasites to
change “protein coats” to avoid
recognition by the immune sys-
tem) did not evolve.

If they admit to either prepro-
gramming or to subsequent evolu-
tion, it would seem to weaken
their case. On the one hand, an
admission of preprogramming
would cast doubt on their particu-
lar scriptural interpretation. An
evolutionary explanation would
also be painful. It would under-
mine the creationist insistence that
nothing elaborate could have
evolved. I look forward to seeing
how they get out of this one
almost as much as I anticipate their
disproof of radioactive dating.

Impact #308 — In the February
“Impact” article, we read a slightly
reworked version of an old cre-
ationist claim. It goes something
like this: “If evolutionary improve-
ments stem from the selection of
good mutations, then we should
find many examples of good muta-
tions in a typical species.” Then the
creationist goes to a list of genetic
diseases and shows, wonder of
wonders, that all the mutations in
the list cause disease.

Of course the “good” mutations
that evolution depends on are to
be found in the variability that we
see in any out-breeding population
that has not recently come
through a population bottleneck.
In our own species, we see this as
variations in resistance to infec-



tious diseases, longevity, height,
ability to succeed at school, resis-
tance to ultraviolet light, resistance
to various forms of cancer, and so
on. In only a few cases have we
been able to identify specific genes
responsible for this variability, but
the case for the genetic origin of
these variations is well established.

And there is another way of
looking at the claim that good
mutations never happen — with a
simple computer program. At San
Diego State University we made a
program that produced random
letter changes that we scored
against a target sentence. Those
that were the closest to the target
sentence were saved as “parents”
for the next round of mutation and
selection.

Very high mutation rates did
not allow the reaching of the tar-
get sentence. Very low mutation
rates made the achievement of
“perfection” extremely slow. But
when “perfection” had been
achieved, all subsequent muta-
tions were harmful. To a limited
extent, that is what happens with
real species. While “perfection”
might be a bit of an exaggeration,
any species that thrives is close to
its “target” (that is, reasonably well
adapted to its environment). Once
that state is achieved, therefore, all
subsequent single gene mutations
are much more likely to be “bad”
than good — that is, more likely to
move the “sentence” farther from
instead of closer to its target. A
computer program elaborate
enough to save alternative sen-
tences that had the same meaning
as the target sentence could be
used to demonstrate this process
of the accumulation of good muta-
tions. As usual, there is an experi-
ment which could resolve this
apparent problem for the incorpo-
ration of useful mutations which
could be done, but won’t be—at
least not by the ICR.

|

I want to comment on the idea of
adaptation as an owutcome — the
end result of adaptation as a
process. As 1 remember, one of
Darwin’s problems was that God’s
design was supposed to be per-
fect. That is, the adaptation of ani-
mals and plants to their environ-
ment could not be better. As I read
the discussion of adaptation in
RNCSE (1998; 18[2]), the idea at
the back of the Anthropic princi-
ple and the predestination of all
adaptation as put forth by Michael
Denton, assume likewise. They
believe, with Dr Pangloss, that
there could not be a better world.
Others have brought up counter-
examples, such as why do we have
an appendix?

1 wish to give another, more
important, example from Botany.
Lynn Margulis and others, in the
original version of the Gaia
Hypothesis, claimed that the oxy-
gen content of the air is deliberate-
ly maintained for our and other
mammals’ benefit. This argument
fails because there is no genetic
mechanism which could control
the activities of so many different
organisms. But there is a more pro-
found objection. Oxygen is manu-
factured by plants in the process of
photosynthesis. If adaptation were
perfect, the present oxygen con-
tent of the air would be optimal for
this process. But it is not.

Oxygen and carbon dioxide
compete for the same site on the
enzyme which brings the latter
into metabolism (Rubisco). This
has considerable deleterious con-
sequences, which have, in the
course of evolution, given rise to
at least three slightly different
mechanisms to avoid them in dif-
ferent groups of higher plants
(called C4 plants). In those plants

that have not found this complex
solution (C-3 plants), photosynthe-
sis works much better if the car-
bon dioxide concentration is
raised to 5%, instead of the present
0.04%, or the oxygen concentra-
tion is lowered to 1%, instead of
the present 20%.

The fact that different solutions
have arisen is complete vindica-
tion of the lack of prior planning
on the part of some “designer”.
That these inventions were neces-
sary in the first place also indicates
the failure of the evolutionary
processes to perfect the operation
of Rubisco. Evolution does NOT
proceed toward a preconceived
end.

Another similar example is the
presence in all aerobic organisms
of superoxide dismutase, again in
several forms. This enzyme attacks
the toxic product of oxidative
metabolism (superoxide). Why, if
this were a perfect world, would
this be necessary? In the course of
cogitation on the origin of life, I
have found what seem to me fur-
ther denials of supernatural
design. In the origin of the chemi-
cal elements in stars, a variety of
isotopes were formed. Why, if all
this was for our benefit, was more
than one isotope formed? Indeed,
why were such things as arsenic
and uranium made at all? Instead,
the amounts of the elements and
their isotopes give us clues as to
the mechanisms of their forma-
tion, entirely spontaneously.

Finally, the best advice is proba-
bly still that from Louis Agassiz;
“Read Nature, not Books.”

John H McClendon

Ashland OR

Email:
jhmcclndn@compuserve.com
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[Anonymous]. A global winter’s
tale. Discover 1998 Dec; 19 (12):
30. A volcanic eruption 71 000
years ago may have produced a
human population bottleneck.

[Anonymous]. Small beginnings.
Earth 1998; 7 (4): 11-2. Tiniest fos-
sil primates (about 1.5 inches tall
and weighing 1.3 ounce) dating
from 45 million years ago found in
SE China may represent the most
primitive anthropoids.

Brasier M. From deep time to late
arrivals. Nature 1998 Oct 8; 395:
547-8. Kerr RA. Earliest animals old
once more? Science 1998 Nov 6;
282: 1020.
See also: Morris SC, Jensen S,
Butterfield NJ. Fossil discov-
eries in India: Continued.
[letters] Science 1998 Nov
13; 282: 1265. Monastersky
R. A rock that lies about its
age. Science News 1998 Nov
21; 154 (21): 332.

Bower B. Ancient ancestor reveals
skeletal stamina. Science News
1998 Dec 19/26; 154 (25/26): 389.
Details of a new Australopithecus
skeleton from South Africa.

Bajpai S, Gingerich PD. A new
Eocene archaeocete (Mammalia,
Cetacea) from India and the time
of origin of whales. Proceedings of
the National Academy of Sciences
1998 Dec 22; 95 (26): 15464-8.

Britt BB, Makovicky PJ, Gauthier J,
Bonde N. Postcranial pneumatiza-
tion in Archaeopteryx. Nature
1998 Sep 24; 395: 374-6. Air spaces
in the spinal column of extinct
nonavian theropod reptiles tends
to confirm the phylogenetic conti-
nuity of the systems of air passages
in these reptiles and living birds.

Bromham L, Rambaut A, Fortey
R, Cooper A, Penny D. Testing the
Cambrian explosion hypothesis by
using a molecular dating tech-
nique. Proceedings of the
National Academy of Sciences
1998 Oct 13; 95 (21): 123869.
Molecular studies indicate an
extended period of Precambrian
metazoan diversification.

Cerveny R. The day the dinosaurs
died. Weatherwise 1998 Jul/Aug;
51 (4): 13-9. A popular account of
the Cretaceous/Tertiary impact.

Collins AG. Evaluating multiple
alternative hypotheses for the ori-
gin of Bilateria: An analysis of 18S
rRNA molecular evidence.
Proceedings of the National
Academy of Sciences 1998 Dec 22,
95 (26): 15458-63. More evidence
that taxa with matching right and
left sides are related to certain taxa
without right-left symmetry.

Cooper A, Fortey R. Evolutionary

explosions and the phylogenetic

fuse. Trends in Ecology and

Evolution 1998 Apr; 13 (4): 151-6.
See also: Lee MSY.
Shortening the phylogenetic
fuse. [letter.] Trends in
Ecology and Evolution 1998
Aug; 13 (8): 323-4. Molecular
evidence indicates that the
Cambrian and Tertiary radia-
tions were preceded by long
periods of evolutionary inno-
vation.

Daviss B. Cast out of Eden. New
Scientist 1998 May 16; 158 (2134):
26-30. A review of new ideas about
the Ediacarans.

Edgecombe GD. Devonian terres-
trial arthropods from Gondwana.
Nature 1998 Jul 9; 394: 172-5.
See also: Lincoln T. Ancient
Australian arthropods.
Nature 1998 Jul 9; 394: 127.

Erwin DH. The end and the begin-
ning: Recoveries from mass extinc-
tions. Trends in Ecology and
Evolution 1998 Sep; 13 (9): 344-9.

Flynn JJ,Wyss AR. Recentadvances
in South American mammalian pale-
ontology. Trends in Ecology and
FEvolution 1998 Nov; 13 (11): 449-
54. Summarizes the Tertiary fossil
history of the continent.

Gandolfo MA, Nixon KC, Crepet
WL. Oldest known fossils of mono-
cotyledons. Nature 1998 Aug O;
394: 532-3. These newly discov-
ered plant fossils date from the
Upper Cretaceous.

Gee H. The face of Cinderella.
Nature 1998 Dec 10; 396:521. A
complete skull of Australo-
pithecus along with abundant limb
bone material, has been discov-
ered recently in the Sterkfontein
Caves in South Africa.

Gu X. Early metazoan divergence
was about 830 million years ago.
Journal of Moelcular Evolution
1998 Sep; 47 (3): 369-71. These
results based on molecular evi-
dence.

Hagmann M. Amber ants.
Discover 1999 Jan; 20 (1): 52.
92-million-year-old ants in amber
from New Jersey.

Hecht J. Branching out. New
Scientist 1998 Oct 10; 160 (2155):
14. A new mouse-like fossil that
may represent the common ances-
tor of bats and flying lemurs.

Holden C. Humanity’s baby steps.
Science 1998 Nov 27; 282: 1635.
South African footprints.




Janvier P. Forerunner of four legs.

Nature 1998 Oct 22; 395: 7489.
See also: Ahlberg PE,
Johanson Z. Osteolepiforms
and the ancestry of tetra-
pods. Nature 1998 Oct 22;
395: 792-4. Johanson Z,
Ahlberg PE. A complete
primitive rhizodont from
Australia. Nature 1998 Aug
6; 569-73. Relationships
among the fish forerunners
of tetrapods (4-legged land
animals).

Kerr RA. Argentina, and perhaps
its life, took a hit. Science 1998;
282 Dec 11: 1965-6. A Pliocene
impact.
See also: Schultz PH, Zarate
M, Hames W, Camilion C,
King J. A 3.3-Ma Impact in
Argentina and possible con-
sequences. Science 1998;
282 Dec 11: 2061-3.

Kerr RA. Requiem for life on
Mars? Support for microbes fades.
Science 1998 Nov 20; 282: 1398-
400.
See also: Vogel G. Finding
life’s limits. Science 1998
Nov 20; 282: 1399. Do nan-
nobacteria exist?

Kyte FTI. A meteorite from the

Cretaceous/Tertiary ~ boundary.

Nature 1998 Nov 19; 396: 237-9.
See also: Monastersky R.
Chunk of death-dealing aster-
oid found. Science News
1998 Nov 21; 154 (21): 324.
Pope KO, D’'Hondt SL,
Marshall CR. Meteorite
impact and the mass extinc-
tion of species at the
Cretaceous/Tertiary bound-
ary. Proceedings of the
National Academy  of
Sciences 1998 Sep 15; 95
(19): 11028-9. A fragment of
the Chicxulub body found in
north Pacific sediments.

Lewin R. Getting back to our
routes. New Scientist 1998 Aug 1;
159 (2145): 14. Most paleontolo-
gists support the hypothesis that
there were at least 6 migrations of
ape species out of Africa. A new
hypothesis says that one species
returned to Africa from Asia, thus
requiring only two intercontinen-
tal migrations.

Leutwyler XK. Mini-mammal.
Scientific American 1998 Dec; 279
(6): 26. Jaw of a fossil shrew repre-
senting the tiniest mammal found
to date.

Lieberman DE. Sphenoid short-
ening and the evolution of modern
human cranial shape. Nature 1998
May 14; 393: 158-62. Reduction of
the sphenoid bone, the central
bone of the cranial base, may be
responsible for all the other char-
acteristics of - modern human
crania that distinguish us from
other Homo taxa, including
Neanderthals.

Lockey MG. The vertebrate track
record. Nature 1998 Dec 3; 396:
429-32.This article summarizes the
abundant record of fossil foot-
prints and trackways.

Martill DM, Davis PG. Did
dinosaurs come up to scratch?
Nature 1998 Dec 10; 396: 528-9.
Discovery of ectoparasite eggs on
a Lower Cretaceous feather.

McDonald KA. Rare dinosaur
embryos unearthed in Patagonia.
The  Chronicle of Higher
Education 1998; XLV (14): Al17.
See also: Chiappe LM, Coria
RA, Dingus L, Jackson E
Chinsamy A, Fox M.
Sauropod dinosaur embryos
from the Late Cretaceous of
Patagonia. Nature 1998 Nov
19; 396:.258-61. A site con-
taining thousands of fossil

eggs.

Mellars P. The fate of the Nean-
derthals. Nature 1998 Oct 8; 395:
539-40. Reviews latest information
on the Neanderthal “problem”.

Monastersky R. Arctic fossils
record evolutionary burst. Science
News 1998 Nov 7; 154 (19): 294.
An array of bacterial and eukaryot-
ic microfossils 800 million years
old from northern Canada.

Morris SC, Gould S§J. Showdown
on the Burgess Shale. Natural
History 1998 Dec/Jan; 107 (10):
48-55. Morris and Gould summa-
rize their different interpretations
of the Burgess Shale fossils.

Renne PR, Karner DB, Ludwig
KR. Absolute ages aren’t exactly.
Science 1998 Dec 4; 282: 1840-1.
Measuring decay constants limits
accuracy of radioactive dating
methods.

Rougier GW, Wible JR, Novacek
MJ. Implications of Deltatheridium
specimens for early marsupial his-
tory. Nature 1998 Dec 3; 396: 459-
63. The new material indicates that
this group are basal metatherians.

Sereno PC, Beck AL, Dutheil DB,
Gado B, Larsson HCE, Lyon GH,
Marcot JD, Rauhut OWM, Sadleir
RW, Sidor CA, Varricchio DD,
Wilson GP, Wilson JA. A long-snout-
ed predatory dinosaur from Africa
and the evolution of spinosaurids.
Science 1998 Nov 13; 282: 1298-
302.
See also: Holtz TR Jr.
Spinosaurs as crocodile mim-
ics. Science 1998 Nov 13;
282: 1276-7. Monastersky R.
Fish-eating dinosaur found in
Africa. Science News 1998
Nov 14; 154 (20): 308. Hecht
J. Fish swam in fear. New
Scientist 1998 Nov 21; 160
(2161): 5.
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Shoshani J. Understanding pro-
boscidean evolution: A formidable
task. Trends in Ecology and
FEvolution 1998 Dec; 13 (12): 480-7.

Shubin N. Evolutionary cut and
paste. Nature 1998 Jul 2;394: 12-3.
See also: Clack JA. A new
Early Carboniferous tetrapod
with a melange of crown-
group characters. Nature

1998 Jul 2; 394: 66-9.

Springer MS, Westerman M,
Kavanagh JR, Burk A, Woodburne
MO, Kao DJ, Krajewski C. The ori-
gin of the Australasian marsupial
fauna and the phylogenetic affini-
ties of the enigmatic monito del
monte and marsupial mole.
Proceedings of the Royal Society
of London Series B 1998 Dec 22;
265 (1413): 2381-6. Evidence from
mitochondrial and nuclear genes
indicate the South American and
Australian marsupials are related.

Stidham TA. A lower jaw from a
Cretaceous parrot. Naiure 1998
Nov 5; 396: 29-30.

Sun G, Dilcher DL, Zheng S,
Zhou Z. In search of the first
flower: A Jurassic angiosperm,
Archaefrustus, from northeast
China. Science 1998 Nov 27; 282:
1692-5.
See also: Crepet WL. The
abominable mystery. Science
1998 Nov 27; 282: 1653-4.
Hecht J. Floral pioneers were
blooming ugly. New Scientist
1998 Dec 5; 160 (2163): 6.

Svitil K. No, after you, Afarensis.
Discover 1999 Jan; 20 (1): 81. A4
africanus has a more ape-like
body than A afarensis?

Tarduno JA, Brinkman DB, Renne
PR, Cottrell RD, Scher H, Castillo P
Evidence for extreme climatic
warmth from Late Cretaceous
Arctic vertebrates. Science 1998;
282 Dec 18: 2241-4.

See also: Huber BT. Tropical
paradise at the Cretaceous
poles? Science 1998 Dec 18;
282: 2199-200. Fossils of
large crocodile-like reptiles
in high Canadian arctic seem
to indicate warm climate,
possibly due to carbon diox-
ide emissions from volca-
noes.

Thompson LG, Davis ME, Mosley-
Thompson E, Sowers TA,
Henderson KA, Zagorodnov VS, Lin
P-N, Mikhalenko VN, Campen RK,
Bolzan JE Cole-Dai J, Francouthers
B. A 25 000-year tropical climate
history from Bolivian ice cores.
Science 1998 Dec 4; 282: 1858-63.

Ursing BM, Arnason U. Analyes of
mitochondrial genomes strongly
support a hippopotamus-whale
clade. Proceedings of the Royal
Society of London Series B 1998
Dec 7; 265 (1412): 2251-5.

Zhao X, Xu X. The oldest
coelurosaurian. Nature 1998 Jul
16; 394: 234-5. This specimen
dates to the Early Jurassic and con-
tradicts the idea that the non-avian
coelurosaurians occur too late in
the fossil record to be related to
birds.

Life Science
& Ecology

Amores A, Force A, Yan YL, Joly L,
Amemiya C, Fritz A, Ho RK,
Langeland J, Prince V, Wang YL,
Westerfield M, Ekker M,
Postlethwait JH. Zebrafish box
clusters and vertebrate genome
evolution. Science 1998; 282 Nov
27:1711-4. The zebrafish has 7 hox
clusters!

[Anonymous]. Don’t mess with
me — my cousin’s a dinosaur. New
Scientist 1998 Nov 28; 160 (2162):
25.

See also: Zardoya R, Meyer A.

Complete mitochondrial
genome suggests diapsid
affinities of turtles. Proceed-
ings of the National Acad-
emy of Sciences 1998 Nov
24; 95 (24): 14226-31;
Monastersky R. Turtle genes
upset reptilian family tree.
Science News 1998 Dec 5;
154 (23): 358.

[Anonymous]. Still jumping. New
Scientist 1998 Nov 14; 160 (2160):
30. Multiple elements are still
increasing in numbers in mouse
species; the house mouse has 3000
of these.

Aparicio S. Exploding vertebrate

genomes. Nature Genetics 1998

Apr 18: 301-3.
See also: Postlethwait JH, Yan
Y-L, Gates MA, Horne 8§,
Amores A, Brownlie A,
Donovan A, Egan ES, Force A,
Gong Z, Goutel C, Fritz A,
Kelsh R, Knapik E, Liao E,
Paw B, Ransom D, Singer A,
Thomson M, Abduljabbar TS,
Yelick P, Beier D, Joly J-S,
Larhammar D, Rosa E
Westerfield M, Zon LI,
Johnson SL, Talbot WS.
Vertebrate genome evolution
and the zebrafish gene map.
Nature Genetics 1998 Apr;
18: 345-9. Comparing a
zebrafish gene map with a
mammalian one suggest two
rounds of genome duplica-
tion before the divergence of
fish and mammal lineages.

Ayala FJ. Is sex better? Parasites
say “no”. Proceedings of the
National Academy of Sciences
1998 Mar 31; 95 (7): 3346-8. Some
parasitic species have a clonal
structure to their populations.




Boyce N. Go west, young woman.
New Scientist 1998 Oct 31; 160
(2158): 11. Comparison of the vari-
ation in mDNA versus Y chromo-
somes in humans throughout the
world seems to indicate that
women had a much higher migra-
tion rate that of men in the past.

Brooke NM, Garcia-Fernandez J,
Holland PWH. The ParaHox gene
cluster is an evolutionary sister of
the Hox gene cluster. Nature 1998
Apr 20;392:920-2. A new cluster of
3 Hox-like genes found in
Amphioxus.

Brookes M. The species enigma.
New Scientist 1999 June 3; 158
(2138): Inside Science supplement
Number 111. An introduction to
the concept of the biological
species and speciation.

Cameron RA, Peterson K],
Davidson EH. Developmental gene
regulation and the evolution of
large animal body plans. American
Zoologist 1998; 38 (4): 609-20.
Discussion of the idea that new
developmental regulatory systems
made possible large multicellular
animals and resulted in the
Cambrian “explosion”.

Cohen P. Splitting heirs. New Scien-

tist 1998 Nov 28; 160 (2162): 11.
See also: Ting C-T, Tsaur S-C,
Wu M-L, Wu CI1. A rapidly
evolving homeobox at the
site of a hybrid sterility gene.
Science 1998 Nov 20; 282;
1501-4; Nei M, Zhang J.
Molecular origin of species.
Sciennce 1998 Nov 20; 282:
14289.

Evans MR]J. Selection on swallow
tail streamers. Nature 1998 Jul 16;
394: 2334,
See also: Hedenstrom A,
Moller AP. Length of tail
streamers in barn swallows.
Nature 1999 Jan 14; 397:

115. These experiments indi-
cate that natural selection is
mainly responsible for tail
length in males.

Gavrilets S, Li H, Vose MD. Rapid
parapatric speciation on holey
adaptive landscapes. Proceedings
of the Royal Society of London
Series B 1998; 265: 1483-19.
Computer simulations demon-
strate rapid speciation in subdivid-
ed populations involving only
mutation and genetic drift.

Galis F, Metz JAJ. Why are there so
many cichlid species? Trends in
Ecology and Evolution 1998 Jan;
13 (1): 1-2.

Gardner DM, Torok MA, Mullen
LM, Bryant SV. Evolution of verte-
brate limbs: Robust morphology
and flexible development.
American Zoologist 1998; 38 (4):
659-71. The wide variability in
tetrapod limb morphology is prob-
ably due to the timing and
sequence of expression of Hox
genes.

Gilbert SF. Conceptual break-
throughs in development biology.
Journal of Biosciences 1998 Sep;
23 (3): 169-76. Breakthroughs
include (1) the possibility that
developmental biologists can
explain development; (2) the key
types of regulatory genes; (3)
extensive homologies even among
distantly related phyla; (4) a modu-
lar developmental process; (5)
developmental changes responsi-
ble for major evolutionary
changes; and (6) resynthesis of
medical genetics and embryology
to explain congenital malforma-
tions.

Goodman MFJ. Purposeful muta-
tions. Nature 1998 Sep 17; 395:
221-3. E coli suppresses replica-
tion fidelity when DNA is dam-
aged.

MF,

Karafet T,
Rasanayagam A, Wood ET, Altheide

Hammer

TK, Jenkins T, Griffiths RC,
Templeton AR, Zegura SL. Out of
Africa and back again: Nested
cladistic analysis of human Y chro-
mosome variation. Molecular
Biology and Evolution 1998 Apr;
15 (4): 427-41. This research seems
to indicate that after the first
expansion out of Africa, some peo-
ples returned there.

Harpending HC, Batzer MA,
Gurven M, Jorde LB, Rogers AR,
Sherrying ST. Genetic traces of
ancient demography. Proceedings
of the National Academy of
Sciences 1998 Feb 17; 95 (4): 1961-
7. Genetic data indicate the human
ancestral population had an effec-
tive size of about 10 000.

Hodgkin J, Horvitz HR, Jasny BR,
Kimble J. C elegans: Sequence to
biology. Science 1998 Dec 11;
282: 2011.
See also: Pennisi E. Worming
secrets from the C elegans
genome. Science 1998; 282
Dec 11: 1972-15. Travis J.
Worm offers the first animal
genome. Scienice News 1998
Dec 12; 154 (24): 372. Ferry
G. The human worm. New
Scientist 1998 Dec 5; 160
(2163): 33-5. Chalfie M. The
worm revealed. Nature 1998
Dec 17; 396: 620-1. Articles
on the complete genome
sequencing of the nematode
C elegans.

Hodgkin J, Herman RK. Changing
styles in C elegans genetics.
Trends in Genetics 1998 Sep; 14
(9): 352-7. How the complete
sequencing of this worm’s genome
will affect genetic investigations.
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Holland LZ, Holland ND.
Developmental gene expression in
Amphioxus: New insights into the
evolutionary origin of vertebrate
brain regions, neural crest, and ros-
trocaudal segmentation. American
Zoologist 1998; 38 (4): 647-58.
Expression patterns of 5 Hox
genes indicate the presence of a
forebrain; suggest that epidermal
cells bordering the neural plate are
the precursors of neural crest
cells. The expression pattern of
AmpbiEn, which initiates somites,
is similar to that of engrailed in
invertebrates.

Huynen MA, Bork P Measuring
genome evolution. Proceedings of
the National Academy of Sciences
1998 May 26; 95 (11): 5849-56.
Results from extensive compar-
isons of genomes.

Kmita-Cunisse M, Loosli E Bierne
J, Gehring WJ. Homeobox genes in
the ribbonworm Linea san-
guineus: Evolutionary implica-
tions. Proceedings of the National
Academy of Sciences 1998 Mar 17,
95 (6): 3030-5. One cluster of 6
Hox genes was found in this
worm. The most closely related
orthologs are found in the mouse
or Amphbioxus. Ribbonworms
have diverged relatively little from
the last common ancestors of pro-
tostomes and deuterostomes.

Kondrashov AS, Shpak M. On the
origin of species by means of
assortative mating. Proceedings of
the Royal Society of London Series
B 1998 Dec 7; 265 (1412) 2273-8.
Computer simulations show that
assortative mating can result in
sympatric speciation.

Lewin R. Young Americans. New
Scientist 1998 Oct 17; 160 (2156):
24-8. A review of the evidence for
pre-Clovis colonization of America.
These earliest Americans may have
included people of European
ancestry.

Martindale MQ, Henry JQ. The
development of radial and biradial

symmetry: The Evolution of
Bilaterality. American Zoologist
1998; 38 (4): 672-84.

Max EE. “New” persuasive evi-
dence for evolution. The
American Biology Teacher 1998
Nov/Dec; 60 (9): 662-70. The new
evidence includes DNA features:
pseudogenes, short and long inter-
spersed elements, retroviruses,
and retroposons

Orr MR, Smith TB. Ecology and
speciation. Trends in Ecology and
Evolution. 1998 Dec; 13 (12): 502-
6. Review of recent studies indi-
cating that ecological shifts can
result in adaptive divergence and
speciation.

Pennisi E. Genome links typhus

bug to mitochondrion. Science

1998 Nov 13; 282: 1243.
See also: Andersson SGE,
Zomorodipour A, Andersson
JO, Sicheritz-Pontén T,
Alsmark UCM, Podowski RM,
Kristina Naslund A, Eriksson
A-S, Winkler HH, Kurland CG.
The genome sequence of
Rickettsia prowazekii and
the origin of mitochondria.
Nature 1998 Nov 12; 396:
133-40; Gray MW. Rickettsia,
typhbus and the mitochondri-
al connection. Nature 1998
Nov 12; 396: 109-10. The
genome of this obligate intra-
cellular parasite is quite simi-
lar to that of mitochondria.

Pebusque M-J, Coulier F
Birnbaum D, Pontarotti P Ancient
large-scale genome duplications:
Phylogenetic and linkage analyses
shed light on chordate genome
evolution. Molecular Biology and
Evolution 1998; 15 (9): 1145-59.
At least 2 rounds of gene duplica-
tion occurred after the separation
of Amphbioxus and the craniates.

Prince VE. Hox genes and seg-
mental patterning of the vertebrate
hindbrain. American Zoologist
1998; 38 (4): 634-46. Investigation
of the hox genes and their role in
hindbrain segmentation.

Rainey PB, Travisano M. Adaptive
radiation in a heterogeneous envi-
ronment. Nature 1998 Jul 2; 394:
69-72. In lab cultures containing
multiple ecological niches, a bacte-
rial population evolved into 3 dis-
tinct strains.

Schwabe JWR, Rodriguez-Esteban
C, Belmonte JCI. Limbs are mov-
ing: where are they going? Trends
in Genetics 1998 Jun; 14 (6): 229-
35. Reviews current information
and ideas on tetrapod limb devel-
opment.

Simmen MW, Leitgeb S, Clark VH,
Jones SJM, Bird A. Gene number in
an invertebrate chordate, Ciona
intestinalis. Proceedings of the
National Academy of Sciences
1998 Apr 14; 95: 4437-40. It is esti-
mated that this ascidian has about
15 500 genes, a number compara-
ble to that of other invertebrates.

Tautz D. Debatable homologies.
Nature 1998 Sep 3; 395: 17-8.
Short discussion about homology
and difficulties with the concept.

Tromans A. Land-loving crabs.

Nature 1998 May 28; 393: 305.
See also: Schubart CD, Diesel
R, Blair-Hedges S. Rapid evo-
lution to terrestrial life in
Jamaican crabs. Nature 1998
May 28; 363-5. Examination
of mitochondrial genes indi-
cate that the terrestrial crabs
are descended from one
marine ancestor about 4 mil-
lion years ago.



Waugh-O’Neill RJ, O’'Neill MJ,

Marshall Graves JA. Under-
methylation associated with retro-
element activation and chromo-
some remodelling in an interspe-
cific mammalian hybrid. Nature
1998 May 7; 393: 68-72. Failure of
DNA methylation and resulting
changes in processes can encour-
age rapid karyotype evolution.

Wolpoff MH. Neandertals: Not so
fast. [letter.] Science 1998 Dec 11;
282: 1991. Critique of the mtDNA
evidence that separates Nean-
derthals and modern humans.

Wray GA, Raff RA. Body builders
of the sea. Natural History 1998
Dec/Jan; 107 (10): 3847.
Echinoderms use same regulatory
genes as other animals to make
their bilateral larvae and radial
adults.

Zietkiewicz E, YotovaV, Jarnik M,
Korab Laskowska M, Kidd KK,
Modiano D, Scozzari R, Stoneking
M, Tishkoff S, Batzer M, Labuda D.
Genetic structure of the ancestral
population of modern humans.
Journal of Molecular Evolution
1998 Aug; 47: 146-55. Analysis of
neutral DNA polymorphisms of the
dystrophin gene indicate that the
ancestral human population in the
Middle Pleistocene had an effec-
tive size of about 10 000.

\

Space &
Planetary Science

Canfield DE. A new model for
Proterozoic ocean chemistry.

Nature 1998 Dec 3; 450-3. A
hypothesis concerning the devel-
opment of free oxygen on the
early earth.

Chyba C. Buried beginnings.
Nature 1998 Sep 24; 395: 329-30.
See also: Brandes JA, Boctor
NZ, Cody GD, Cooper BA,
Hazen RM, Yoder HS Jr.
Abiotic nitrogen reduction
on the early Earth. Nature
1998 Sep 24; 395: 365-7.
Demonstration of mineral

catalysed reduction of
Nitrogen compounds to
ammonia.

Cowen R. An ocean for Callisto?
Science News 1998 Nov 7; 154
(19): 296.

Cowen R. Star motions yield four
more planets. Science News 1998
Dec 5; 154 (23): 362.

Glanz J. No backing off from the
accelerating universe. Science
1998 Nov 13; 282: 1249-51.
See also: Glanz J. Cosmic
motion revealed. Science
1998 Dec 18; 282: 2156-7.
Cowen R. The greatest story
ever told: Is cosmology
solved? Science News 1998
Dec 19/26; 154 (25/26): 392-
4. Details new discoveries
and theories.

Neubauer F. Oceans inside

Jupiter’s moons. Nature 1998 Oct

22;395: 749-51.
See also: Khurana KK,
Kivelson MG, Stevenson D],
Schubert G, Russell CT,
Walker J, Polanskey C.
Induced magnetic fields as
evidence for subsurface
oceans in Europa and
Callisto. Nature 1998 Oct
22;395: 777-80.

Pizzarello S, Cronin JR. Alanine
enantiomers in the Murchison
meteorite. Nature 1998 Jul 16;
394: 236. The meteoritie contains
over 70 different kinds of amino
acids, many uniquely extraterres-
trial, in racemic mixtures.

Semeniuk I. Real worlds of other
suns. SkyNews 1998 Nov/Dec; IV
(4): 12-5. Summary of planets dis-
covered around other stars.

Other Related
Topics

[Anonymous]. Seeds of life. New
Scientist 1998 Oct 10; 160 (2155):
25. Dry DNA molecules would sur-
vive for a very long time in outer
space.

Babcock LE. Experimental investi-
gation of the processes of fossiliza-
tion. Journal of Geoscience
Education 1998 May; 46 (3): 252-
60.Gives a good background to the
literature on taphonomy.

Bower B. Objective visions.
Science News 1998 Dec 5; 154
(23): 360-2. Historians track the
rise and times of scientific objec-
tivity.

Day M. Did stones nurture the

first life on Earth? New Scientist

1998 Nov 21; 160 (2161): 6.
See also: Luther A, Brandsch
R, von Kiedrowski G.
Surface-promoted replica-
tion and exponential amplifi-
cation of DNA analogues.
Nature 1998 Nov 19; 396:
245-8. Development of lab
techniques for self-replicat-
ing chemical systems involv-
ing solid support for the
chemical templates.

Grinspoon D. When I heard the
learned theologians. Astronomny
1998 Dec; 26 (12): 52-5. Article on
the Conference on Science and the
Spiritual Quest held at Berkeley in
June 1998.
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Turtles All the Way Up?¢

Andrew | Petto, NCSE Editor

New molecular research pro-
poses that the closest reptile
relatives of turtles are crocodiles!
And according to the researchers,
the molecular phylogeny shows
that turtles and crocodiles appear
to be the most recently diverged
reptile groups — more recently
split than the lineages leading to
lizards, snakes, and birds. Blair
Hedges and Laura Poling from
Pennsylvania State University pub-
lished these findings in the
February 12, 1999 issue of Science.
Although this paper confirms mol-
ecular phylogenies produced in
smaller studies with reptilian DNA
and protein, it seems to widen the
gap between molecular and mor-
phological studies of evolutionary
family trees.

This study examined sequences
of the same gene in 5 reptile
species and compared them with
other sequences in their lab and in
other published studies. The

researchers also studied protein
sequences. All of the analyses led
them to the same conclusions that
the place of turtles in the family
tree of reptiles must be re-evaluat-
ed. In the standard evolutionary
tree of living reptiles, turtles are
the earliest group to diverge, fol-
lowed by lizards and snakes, then
crocodiles and birds. In the new
molecular tree, lizards and snakes
form the first branch, followed by
birds, and then turtles and croco-
dilians. The new study also esti-
mates that the turtles’ lineage goes
back only 200-250 million years,
compared to morphological trees
which put the emergence of tur-
tles at about 300 million years.
Carol Yoon reported in the Feb
23 New York Times that (NCSE
member) Gene Gaffney, a paleon-
tologist who specializes in turtle
morphology at the American
Museum of Natural History in New
York, was skeptical because the

new phylogeny contradicts so
much of the known morphological
and paleontological evidence. On
the other hand some scientists,
such as Olivier Rieppel at
Chicago’s Field Museum of Natural
History, told her that, on morpho-
logical grounds, he would con-
clude that turtles are not primitive
reptiles, but would place them in a
part of the evolutionary tree that
includes lizards, snakes, and croco-
dilians.

The argument at this point
seems to rest on the ability to
resolve the patterns shown by
completely different data sets. This
is not the first time that molecules
and morphology have clashed; in
fact, there is a long history here.
Some previous surprising findings
of molecular analyses, such as the
grouping of snakes with birds and
the discovery that the guinea pig is
not a rodent, have fallen by the
wayside. But in other cases, such
as the relatively recent divergence
times of chimps and humans, mol-
ecular estimates have been of great
value and have been confirmed by
later paleontological finds.

Most standard phylogenetic
(cladistic analyses) rely to some

Holmes B. Life is... New Scientist
1998 June 13; 158 (2138): 38-42.
What is life and how could we rec-
ognize it on other planets?

Jeffares DC, Poole AM, Penny D.
Relics from the RNA World. Journal
of Molecular Evolution 1998 Jan,
46: 18-36. A model of the last ribo-
organism before the advent of pro-
tein directed catalysis.

Katz LA. Changing perspectives
on the origin of eukaryotes. Trends
in Ecology and Evolution 1998
Dec; 13 (12): 493-7. Recent find-
ings indicate that the eukaryotic
genome is to some extent chimeric
as a result of lateral gene transfers.
See also: Woese C. The uni-
versal ancestor. Proceedings
of the National Academy of
Sciences 1998 Jun 9; 95 (12):

6854-9. A model based on a
synthesis from genetic data
indicates that a great deal of
lateral transfer of genes
occurred in the earliest
organisms.

Levy M, Mlller SL. The stability of
the RNA bases: Implications for the
origin of life. Proceedings of the
National Academy of Sciences
1998 Jul 7; 95 (14): 7933-8.
See also: Knight J. Cold start.
New Scientist 1998 Jul 11;
159 (2142): 10. Stability of
these bases is not sufficient
for their accumulation, thus
ruling out high-temperature
origin-of-life theories.

Moore R. Creationism in the
United States. III. The ban on the
teaching of evolution reaches the

US Supreme Court. The American
Biology Teacher 1998 Nov/Dec; 60
(9): 650-61.

Petit CW. Touched by nature. US
News & World Report.1998 Jul 27,
125 (4): 43-5. Article on the use of
genetic algorithms in industrial
design.

Poole AM, Jeffares DC, Penny D.
The path from the RNA world.
Journal of Molecular Evolution
1998 Jan; 46: 1-17. A model for the
Darwinian evolution of protein
catalysis from RNA catalysis.

Robertson MP, Ellington AD.
How to make a nucleotide. Nature
1998 Sep 17, 395: 223-5.
See also: Unrau PJ, Bartel DP.
RNA-catalysed nucleotide
synthesis. Nature 1998 Sep



extent on a concept of parsimony
— the philosophical premise that
the simplest hypotheses should be
the ones that are preferred first for
further testing. Computer-generat-
ed evolutionary trees show the
smallest number of steps from the
common ancestor to all the
descendant branches. If 2 or more
branches are equally parsimo-
nious, then the one that loses and
then re-evolves the fewest ances-
tral traits is preferred for further
testing. Independent evidence,
such as a sequence of fossils that
show the order in which traits
were acquired and/or lost in
descendant taxa, is a good test.
Some would argue that these mol-
ecular sequence data do constitute
the evidence to override strict par-
simony in this evolutionary tree,
based on paleontological and mor-
phological data. But others are tak-
ing a wait-and-see attitude.

Among the traits that would
need to be re-evolved are the
arrangement of openings in the
skull bones, a primitive morpholo-
gy of the brain case, palate, and
lower jaw, and an eggshell made of
chemical compounds not found in
other reptiles. Some morphologi-

cal changes, just like some molec-
ular changes, are more common
than others and occur several
times in an evolving lineage.
However, the morphological
changes in question have never
been known to reverse in other
lineages, unlike many molecular
changes. The question for turtle
evolution, as for molecular-mor-
phological data comparisons in
other lineages, is which traits are
most reliable for constructing the
evolutionary trees which describe
the history and relatedness of
these species?

FURTHER READING

Hedges SB, Poling LL. A molecular phy-
logeny of reptiles. Science 1999 Feb 12;
283: 998-1001. <http://www.sci-
encemag.org/cgi/content/abstract/283/54
04/998>. Accessed May 12, 1999.
Rieppel O. Turtle origins. Science 1999
Feb 12; 283: 945-6. <http://www.sci-
encemag.org/cgi/content/summa-
ry/283/5404/945>. Accessed May 12,
1999.

Yoon CK. New data reverse turtle’s spot
on reptile tree. New York Times 1999 Feb
12. <http://www.nytimes.com/>.
Accessed May 12, 1999.

[Thanks to NCSE President Kevin
Padian for background and informa-
tion used in this report.]

17;395: 260-3; [Anonymous].
Dawn of life. New Scientist
1998 Sep 19; 159 (2152): 27.
Demonstration that RNA can
catalyze its own building
blocks.

Schueller G. Stuff of life. New
Scientist 1998 Sep 12; 159 (2151):
30-5. When astronomers re-created
the condition of outer space in the
lab, they observed the development
of some of the key ingredients of
life and even celllike bubbles.

Smith JV. Biochemical evolution.
I. Polymerization on internal,
organophilic silica surfaces of dea-
luminated zeolites and feldspars.
Proceedings of the National
Academy of Sciences 1998 Mar;
95:3370-5.
See also: Parsons I, Lee MR,

Smith JV. Biochemical evolu-
tion II: Origin of life in tubu-
lar  microstructures on
weathered feldspar surfaces.
Proceedings of the National
Academy of Sciences 1998
Dec; 95: 15173-6. These arti-
cles explore in detail the pos-
sibility of mineral surfaces’
acting as catalysts for the
synthesis of organic mole-
cules involved in the origin
of life.

Yao S, Ghosh I, Zutshi R,
Chmielewski J. Selective amplifica-
tion by auto- and cross-catalysis in
a replicating peptide system.
Nature 1998 Dec 3; 396: 447-50.
Description of a 4-component pep-
tide system that can replicate itself.

Time, Love, and Money;
A Great Biologist and
His Quest for the Origin
of Bebavior. by Jonathan
Weiner. NY: Knopf, 1999.
A new book about the
work of Seymour
Benzer’s work on fruit
flies (Drosophbila spp);
300 pages, $27.50.

PALAEONTOLOGIA
ELECTRONICA
Now AVAILABLE

The 1999 issues of Palaeontologia
Electronica are now available.

This is the largest issue to date
and in addition to the regular offer-
ing of editorials, articles, and book
reviews, there are several new.
This issue also continues PE’s tra-
dition of employing innovative
communications and graphic tech-
nology to being you the best in
paleontological research & com-
mentary.

PALAEONTOLOGIA
ELEcTRONICA URLs:

Home Site:
<http://www.odp.tamu.edu/paleo
/toc_fm.htm>

North American Mirrors:
<http://www.earthsci.carleton.ca/
paleo/index.htm>

<http://www.omnh.ou.edu/paleo/
toc_fm>
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~NEWS ITEMS
~NAS Science and Creatzomsm
~National Academy of Sciences

<http://www.nap. edu/readmgroom/books/creauomsm>

May 1999

~ NCSE NEWS

Crafoord Prize to 2 NCSE Members
Royal Swedish Academy of Sciences -
<http://www.kva. se/eng/pg/pnzcs/crafoord/pressr99 html>-

- May 1999

Back Issues of Creatzon/Evolutzon (Contents P’xges)
NCSE i
<http://www.natcenscied. org/cecont htm> =
May 1999 :

" SPECIAL FEATURES

“Onyate Man Hoax

New Mexicans for Science and Reason (NMSR)
<http: /W darwindisproved.com>

May 12 1999- :

The FLAT web site

«. Families for Learnmg Accurate Theorlcs (FLAT)
- <http://flat.findhere.com> ;
May 1999

mssounces : : ; &
Molecular Phylogeny of Turtles : ;

Science (American Association for the Advancement of Scxence)

. <bttp://wwWw. sc1encemag org/cgl/content/abstract/z83/5404/998>

<http://www.sciencemag, org/cg1/content/summary/283/ 5404/945>

~May 12, 1999

Molecular Phylogeny of Turtles

-New York Times

<http://www.nytimes.com/>
May 12, 1999

Palaecontologia Electronica

- Coquina Press
- <http://www-odp. tamu. edu/paleo/toc fm htm>
. April 1999 : s

-Status of Neanderth'lls i : 7 - s :

Neanderthal Museum in the Neander Valley, Germany
<http://www.neanderthal.de>
April 1999

; Staﬁis of Neanderthals

Kharlena Ramanan :
<http://thunder.indstate.edu/~ramanank/index.html>
Aprll 1999

Status of Nezmderthals
Talk.Origins List
<http://www.talkorigins. org/faqs/fossd -hominids.html>

: “May 1999

Status of Nemiderthﬁls)
New York -Times

<http://www.nytimes. com/hbrary/tech/99/05/Clrcults/z1rt1clcs/06ne'm htmi>
: Apnl 1999




INSTRUCTIONS FOR
CONTRIBUTORS

Reports of the National Center for
Science Education (RNCSE) wel-
comes contributions from its readers
and from anyone interested in issues
related to evolution as the foundation
for the biological sciences, to the
place of evolution in the science cur-
riculum, or to the public perception
of scientific method and practice.
These contributions may be submit-
ted in one of two forms.

News, commentaries, and fea-
tures describe events or experiences
that we wish to relate to our readers
and members. These may include
reports of school-board elections or
local organizing by parent and
teacher groups, political or govern-
mental decisions and policies, first-
person accounts of experiences with
anti-evolutionist speakers, curricu-
lum, or organizations, other reports
of information related to our primary
concerns of promoting good science
in education and public life, and, of
course, humor related to
creation/evolution issues.

Articles include book reviews,
scholarly articles, and formal essays.
These may explore specific argu-
ments raised by anti-evolutionist
scholars, relate new information that
may be helpful in promoting evolu-
tion, or present original research
related to the public understanding of
evolution. We also welcome case
reports and classroom action research
that assess the outcome(s) of strate-
gies for strengthening the under-
standing of evolution in educational
practice.

All articles should be written for a
general audience, and authors should
provide definitions or descriptions
for technical terms and concepts
whose meanings might not be evi-
dent to the nonspecialist. Article man-
uscripts are submitted to reviewers
for comments on the technical con-
tent and the suitability for a general
audience. Acceptance for publication
does not take into account the
author’s formal academic background
or profession. We encourage query
letters from any prospective author.

STYLE AND FORMAT

1. Manuscripts must be typed double-
spaced, including inset quotations
and references. Margins must be
adequate for editorial notation.

2. Manuscripts should not exceed 20
double-spaced typewritten pages
and must be accompanied by a
brief biographical statement identi-

fying the author and giving an
address where interested readers
may contact the author(s).

. A printed original and two copies

should be supplied by the author.
Manuscripts submitted on comput-
er diskette will greatly expedite the
editing and publication process.
Acceptable  diskette  formats
include (standard or high density
3.5-inch) WordPerfect 5.1, MS-
Word, or ASCII formats in
DOS/Windows versions and MS-
Word 6.0, Claris Works 5.0, or plain
text for the Macintosh. Man-
uscripts and other notes submitted
by electronic mail should be in
plain text format. Please contact
the editorial office for information
about other word processing and
diskette formats that might be
acceptable.

. Citations within text referring to

reference section should be limited
to author, date and (when appro-
priate) page, for example (Smith
1982, p 21). Multiple references
within text appear in chronological
order, for example (Thomas,
Peters, and others 1925; Smith
1943, 1947; Smith and Jones 1983a,
1983b, 1984). Citations of elec-
tronic resources should include
author(s) and date accessed. When
appropriate to include internet
locations, these should be enclosed
in angle brackets, for example
<http://www. natcenscied.org>.

. Reference sections are alphabetical

and should conform to the citation-
sequence format in Scientific Style
and Format: The CBE Manual for
Authors, Editors, and Publishers,
illustrated in the following exam-
ples:

Chan L. Exciting potential of
scholarly electronic journals.
Canadian  Association  of
University Teachers Bulletin
1996; 43(7):9. <http://www.
caut. ca/bull/ejournal.html>.
Accessed April 17, 1997.

Kehoe AB. Modern anti-evolu-
tionism: The scientific creation-
ists. In: Godfrey LR, ed. What
Darwin Began. Boston: Allyn
and Bacon; 1985. pp 165-85.

Kuban GJ. Sea-monster or shark?
An analysis of a supposed ple-
siosaur carcass netted in 1977.
1997; Available from <http://
members.aol.com/paluxy2/ple-
sios.htm>. Accessed Mar 28,
1997. .

Smith FZ. Geocentrism re-exam-
ined. Journal of Nice Things
1985; 21(3):19-35.

Waters IC, Rivers HI, and others.
Swept away in a flood of
enthusiasm [editorial]. Reports
of the National Center for
Science Education 2995 Jan-
Feb; 1015(1):22-9.

Zubrow E. Archaeoastronomy.
Orlando (FL): Academic Press,
1985.

Do not abbreviate names of publi-
cations. Include location of book
publishers, and use the abbrevia-
tion “nd” for undated material.
Multiple entries by the same
author are listed in the bibliogra-
phy in chronological order and
those in same year are listed
as:1982a, 1982b, and so on.

6. Material formatted as footnotes or
endnotes should be incorporated
into the text or deleted.

7. Text abbreviations based on non-
English terms should be translated
into the appropriate English equiv-
alent. For example, e.g. should be
rendered as for example.

8. All measurements reported in
scholarly and scientific articles are
to be expressed in SI or “metric”
units.

9. Figures, plates, or diagrams
should be submitted in camera-
ready form or provided in that
form upon acceptance.
Submission of these materials and
of quotations by writers pre-
sumes that authors have obtained
permission to use these poten-
tially copyrighted materials.
Photographs should be glossy
prints and should be accompa-
nied by “permissions” when
appropriate.

10. Authors should retain copies of

all manuscripts, photographs,
and figures submitted; NCSE
assumes no responsibility for
materials submitted.

11. All submissions are subject to edi-

torial correction of grammar,
spelling, punctuation, and consis-
tency as per Scientific Style and
Format: The CBE Manual for
Authors, Editors, and Publishers.

12. Manuscripts cannot be returned

unless accompanied by stamped,
return-addressed envelopes.
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