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This issue contains a little
surprise for our readers. If
you pay attention to the cover, you
will see that this issue combines
numbers 1 and 2 of volume 20 of
RNCSE. Although we have succeed-
ed in delivering the promised 6
issues each calendar year, we are
aware that the difference between
the cover date and the date of pro-
duction can be a cause for confu-
sion.Therefore, we decided to com-
bine the first 2 numbers of this vol-
ume in order to bring the publica-
tion date more in line with the date
of printing and mailing.

PANDAS AND...

Most of our readers know that the
supplemental high school textbook
Of Pandas and People carried the
first appeal to “intelligent design”
when the first edition was published
in 1989. Over the past year, “intelli-
gent design” advocates have
received a lot of press and promoted
the use of Pandas as a textbook, a
supplement,or a library resource for
schools in several states.In this issue
Gary Bennett shares with us an
abridged version of his commentary
on Pandas prepared for the text-
book approval committee appoint-
ed by the Idaho Department of
Education.The committee eventual-
ly declined to approve Pandas for
classroom use.

In addition, Frank Sonleitner has
provided us with another extensive
bibliography that explores the
scientific research that, according
to Pandas, supposedly indicates
shortcomings in current scientific
explanations concerning earth and
planetary science, evolution, adap-
tation, the origin of life, genetics,
and so on. The resources in this
feature are organized according to
the chapters and the topics in the
second edition of Pandas.

WHAT COLOR IS
YOouR MOUSETRAP?

Irreducible complexity, according
to Michael J Behe’s Darwin’s Black
Box, is evidence of design. Niall
Shanks and Karl Joplin take on the
concept of irreducible complexity
by exploring Behe’s mousetrap
metaphor — can a mousetrap still
trap mice if a change in one com-
ponent causes a significant change

in its functionality? Shanks and
Joplin argue that duplication or
redundancy of parts (as we see in
the genomes of many living things)
is a clue about how new functions
can arise without fatal errors in vital
processes. Redundancy provides a
naturalistic pathway for complex
structure-function relationships to
emerge at the biochemical level.

‘We also reprint an essay by Barry
Palevitz published originally in The
Scientist. Palevitz suggests that the
answer to the apparent puzzle
of irreducible complexity in bio-
chemical systems is much the same
as that for complex anatomic struc-
tures — exaptation. Palevitz pre-
sents numerous examples at the
biochemical level of structures that
can perform a number of functions
in addition to their “specific” func-
tion, and he also suggests ways in
which these structures can change
their “specific” functions through
exaptation.

MILESTONES

We are happy to announce the
1999 Friend of Darwin Awards in
this issue. These are given annually
to a few people who work hard to
promote good science education in
our schools and to defend evolution
in the media. Each year there are lit-
erally thousands of people who get
involved in supporting evolution
throughout the country, and we are
grateful for their unsung support.
This award gives us a chance to
thank a few of those who have
worked especially hard on this
issue over the past years.

We are sad to report the death of
Bob Schadewald — a long-time
advocate of evolution and friend of
NCSE. Bob served our cause and
our organization gallantly and with

a good humor and dedication undi-
minished by years of engagement
with anti-evolutionists of every sort.
‘We will miss Bob and his contribu-
tions dearly.

NCSE welcomes a new staff
member — Eric Meikle. Eric comes
to us from the Institute of Human
Origins and is a welcome addition
to our staff. Look for his introduc-
tion in this issue.

IN THE NEWs

Glenn Morton reports on the “intel-
ligent design” conference in Waco,
Texas, which was held at the con-
troversial Polanyi Center at Baylor
University. Richard Duhrkopf
describes the ongoing controversy
between Baylor’s faculty and the
promoters of the Polanyi Center.
Advocates of “intelligent design the-
ory”held a congressional briefing in
May; David Applegate summarizes
the events.

There was a fair amount of
activity in state and local boards of
education. We carry in-depth
reports from West Virginia, South
Carolina, and California. Disclaimers
are again in the news; the US
Supreme Court declined to hear a
challenge to the court decision bar-
ring the disclaimer in Tangipahoa
Parish, Louisiana. But other locali-
ties — including some states — are
considering similar disclaimers.

On the other hand, grassroots
organizations in Kansas joined
together to hold a “Scopes Week” in
support of evolution. And, just as
we were going to press, we learned
that the results of the primary elec-
tions in Kansas are likely to change
the balance of power on the elect-
ed state school board. We will have
a complete report on recent devel-
opments in Kansas in the next
issue.

GIVE THE GIFT oF RNCSE

We are pleased to provide our mem-
bers with the opportunity to give
subscriptions to RNCSE to their
friends at the special rate of $25.00.
Simply fill out the form on the back
of this issue and return it with your
payment to NCSE, PO Box 9477,
Berkeley CA 94709-0477.

Anj Petto

RNCSE 20 (1-2) was printed in September 2000.
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Supreme Court
Rejects Evolution
Disclaimer

Barbara Forrvest and
Molleen Matsumura

On June 19, 2000, the
Supreme Court voted
6-3 — with Justices Scalia,
Rehnquist, and Thomas dissenting
— not to hear an appeal of
Tangipaboa Parisb Board of
Education v Freiler. It was the
first time in 6 years that a legal
case concerning creationism
reached the Court. In 1994, the
Court had refused to review
Peloza v Capistrano, instead let-
ting stand a lower court’s decision
that teachers’ First Amendment
rights are not violated by a school
district’s requirement that they
teach evolution (Scott 1994).The
Court’s latest action let stand the
decision of the Fifth Circuit Court
of Appeals that the Tangipahoa
Parish Board of Education had vio-
lated the First Amendment by
requiring teachers to read a “dis-
claimer” whenever they intro-
duced the topic of evolution.

BACKGROUND

In 1994, having reluctantly decid-
ed not to adopt creationist cur-
riculum materials for fear of litiga-
tion, the Tangipahoa Board of
Education adopted the following
policy:

Barbara Forrest is an Associate
Professor of Philosophy at Southeastern
Louisiana University and recipient

of NCSE’s Friend of Darwin Award;

she actively opposed adoption of
creationist curriculum materials

by the Tangipaboa Board of Education,
and later arranged for several organi-
zations to sign amicus briefs opposing
the Tangipaboa disclaimer. Molleen

Matsumura is the Network Project -

Director of NCSE.

Whenever, in classes of ele-
mentary or high school, the
scientific theory of evolution
is to be presented, whether
from textbook, workbook,
pamphlet, other written mate-
rial, or oral presentation, the
following statement shall be
quoted immediately before
the unit of study begins as a
disclaimer from endorsement
of such theory.

It is hereby recognized by
the Tangipahoa Board of
Education, that the lesson to
be presented, regarding the
origin of life and matter, is
known as the Scientific
Theory of Evolution and
should be presented to
inform students of the scien-
tific concept and not intend-
ed to influence or dissuade
the Biblical version of
Creation or any other con-
cept.

Sponsored by the ACLU and
represented by First Amendment
attorney Marjorie Esman, parents
in the district filed suit. US District
Judge Marcel Livaudais Jr ruled
the disclaimer to be unconstitu-
tional, ordering the board to pay
all attorney fees (Freiler v
Tangipaboa  Parish  School
Board). In his decision, Livaudais
wrote:

As hard as it tries to, this
Court cannot glean any secu-
lar purpose to this dis-
claimer... A review of all of
the evidence presented
leaves little doubt that the
reasons for the adoption of
the resolution were reli-
gious....

In mandating this dis-
claimer, the School Board is
endorsing religion by dis-
claiming the teaching of evo-
lution in such a manner as to
convey the message that evo-
lution is a religious viewpoint
that runs counter to the reli-

gious belief of the Biblical
theory of Creation, or other
religious views. An endorse-
ment of religion is a violation
of the Establishment Clause
and thus must be invalidated.

The board appealed the ruling,
and in August 1999 a 3-member
panel of the Fifth Circuit Court of
Appeals upheld Judge Livaudais’s
ruling, calling the board’s “articu-
lated purpose” of promoting criti-
cal thinking “a sham”.

In September 1999, the board
proposed an alternative disclaimer
stating that the school system

recognizes that some of its
students believe that evolu-
tionary theory is inconsistent
with their own beliefs about
the origins of life. Others dis-
agree and believe that these
other explanations of life’s
origin and the scientific theo-
ry of evolution are not in con-
flict. The school system takes
no position on these beliefs,
but this class will teach the
scientific theory of evolution.

The plaintiffs rejected this new
disclaimer, and the board
appealed for a rehearing by all 15
members of the Fifth Circuit
Court, which denied the appeal
by an 8-7 vote on January 24,
2000.

Despite the defeat, Board
President Jake Bailey, who had
drafted the original disclaimer,
said that he was encouraged by
the dissenting opinion. Barry
Ashe, the attorney representing
the board in the case, comment-
ed, “The dissenting statement is
vindicative for the School Board
for its position from the very
beginning. I don’t see why we
should turn back now
(Hammond Daily Star, January
26, 2000). However, other board
members wanted to avoid further

”




litigation, and in early February
the board decided against further
appeals by a 5-4 vote.

Two of the board members
later changed their positions on
the appeal. Maxine Dixon placed
the issue on the board’s agenda
for February 22, 2000, saying she
had “received new information”
since the earlier meeting. When
asked by member Donnie
Williams to reveal her “new infor-
mation”, Dixon said, “I just saw
things clearer” Al Link had
explained his initial opposition to
appeal by saying that he was “not
really sure how the disclaimer
will help the education process.”
Justifying his decision to change
his vote, he said, “I made a mis-
take. I looked at it in a different
manner. It is a matter of education
that we present to our students
that there is more than one theo-
ry of how we got here” When
Dixon, Link, and Carl Bardwell
changed sides, the board voted
7-2 vote to appeal the Circuit
Court’s decision (Baton Rouge
Advocate, February 23, 2000).

A CAUTIONARY TALE

The board’s appeal was filed on
April 7, 2000. Soon afterward the
board encountered an obstacle:
when attorneys who had donated
their services to the district want-
ed to file a reply to the opposition
brief by the plaintiffs, the board’s
insurance company refused to
pay printing costs. Since other
court costs were looming, board
members worried that the insur-
ance company might also refuse
to cover future costs, such as the
expense of flying attorneys to
Washington DC to argue the case
(Hammond Daily Star, June 9,
2000).

The incident provides a cau-
tionary tale. Even when law firms
donate their services to school
boards adopting anti-evolution
policies, boards may still have to
pay some costs of litigation.
Concerned citizens should urge
their school boards to find out
what costs are involved and
which are covered by their insur-
ance companies. They should also

consider the possibility that they
will lose and have to pay attorney
fees (as the Tangipahoa School
Board did). Such costs can reach
tens of thousands of dollars, and a
district’s finances can be signifi-
cantly affected.

AFTERMATH - A
NEVER-ENDING STORY

The Supreme Court’s 6-3 refusal
to hear the case was significant.
Plaintiffs’ attorney Esman com-
mented to NCSE, “Courts remain
unanimous that science must be
taught as science, and the
Supreme Court has now affirmed
that basic and fundamental princi-
ple”

However, Esman’s assessment
that “after 6 years of litigation, this
matter is now resolved” was soon
contradicted by Board President
Bailey. On June 20, Bailey told the
Baton Rouge Advocate: “[e]ven
though the battle is over, the war
isn’t. ... I'd prefer evolution was
not taught. It’s a theory and it has-
n’t been proven.”

Bailey later said that he would
“make contact with other sys-
tems” to get ideas for rewriting
the disclaimer and that he was
considering eliminating evolution
from the district’s curriculum
(according to Esman, Louisiana
schools are required by state law
to teach evolution).

Other anti-evolutionists are
similarly undaunted. Scalia’s dis-
sent in the Court’s 1987 decision
striking down Louisiana’s “equal
time” law has generated several
new legal strategies among oppo-
nents of evolution. Now they will
probably take heart from his dis-
sent in this decision.

With the concurrence of
Justices Rehnquist and Thomas,
Scalia insisted that the dis-
claimer’s reference to “the biblical
version of Creation” is only “an
illustrative example” and com-
plained that “[tJoday we permit a
Court of Appeals to push the
much beloved secular legend of
the Monkey Trial one step fur-
ther”

On July. 27, University of
California Law Professor Phillip

CORRECTION

evaporated.

The obituary of Thomas H Jukes in RNCSE 19
(6): 10-11 failed to make it clear that it was
Jukes’s own view that the scientific support
for the harmful effects of DDT eventually

Johnson, a leader in the “intelli-
gent design” movement, told
Nightline interviewer Ted Koppel:

[A] public movement is
beginning to question the
dominant religious philoso-
phy of our time — effectively,
the established religion of our
culture — which is scientific
naturalism, materialism.... We
want to challenge that....And
you know the group I really
want to talk to is the
American Civil Liberties
Union, which is being used by
people who are not in favor
of civil liberties.

Esman, who is on the boards of
both the Louisiana and the nation-
al ACLU, commented, “I'm ready
for him?”
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Anti-Evolutionists

Open a New Front
David Applegate

May 10, 2000, was just
another day on Capitol
Hill. With the Congress in session,
a dozen or so briefings took place
as interest groups were eager to
bring their issues before congres-
sional staff. As such, there was
nothing particularly remarkable
about the briefing and reception
by the Seattle-based Discovery
Institute on this day. Nor was it
surprising that the briefing was
part of a broader strategy by the
Institute to “cultivate and con-
vince” opinion leaders and policy-
makers, including congressional
staff. What readers might find
remarkable about this briefing
was its topic: Scientific Evidence
for Intelligent Design and Its
Implications for Public Policy and
Education. It may be that this oth-
erwise normal day was an early
move by “Intelligent Design” cre-
ationists (IDCs) on their newest
front in the struggle against evo-
lution: the US Congress.

Last summer’s events in Kansas
rekindled the creation/evolution
debate around the nation. The
Associated Press rated it the top
story of 1999. Since then, efforts
to discredit evolution have inten-
sified, with conflicts raging in
county school boards and state
capitals. For much of the last 2
decades, the issue has been quin-
tessentially local. But the May 10
briefing could represent a return
to a national stage.

LEADING LIGHTS AND
HeavYy HITTERS

How well did the briefing suc-
ceed in reaching its target audi-
ence? Although only about 50
people attended, about a dozen
members of Congress were

David Applegate directs the
American Geological Institute’s
Government Affairs Program
and is editor of Geotimes.

involved — including 2 from the
House Science Committee. These
members served as honorary
“hosts” for the briefing or intro-
duced the speakers. Rep Charles
Canady (R-Florida), chairman of
the Subcommittee on the
Constitution, arranged for the use
of a House Judiciary Committee
hearing room. Sen Sam
Brownback (R-Kansas) and Rep
Tom Petri (R-Wisconsin) warmly
introduced several of the speak-
ers. Petri is first in line to become
chairman of the House
Committee on Education and the
Workforce at the end of this year.
Thus, the committee responsible
for federal education programs
may be run next year by a man
who expressed his hope for a
“swelling chorus” of support for
“intelligent design” theory.

Those who attended the brief-
ing were treated to a 3-hour
primer on ID creationism from
some of the movement’s best-
known advocates, including
Whitworth College philosophy
professor Stephen Meyer, Lehigh
University biology professor
Michael Behe, and University of
California law professor Phillip
Johnson. All are fellows of the
Discovery Institute’s Center for
the Renewal of Science and
Culture (CRSC). Joining them was
another CRSC fellow, Nancy
Pearcey — the former executive
editor of Breakpoint, a conserva-
tive talk radio show hosted by
born-again Watergate figure
Charles Colson, with whom
Pearcey writes a regular column.

A “PURELY SCIENTIFIC”
DEBATE

Most of the ID advocates were
excellent communicators. They
stayed away from highly technical
jargon except to amaze their audi-
ence with the incredible com-
plexity of life. They transformed
the listeners’ amazement into
laughter at scientists’ trying to
explain this complexity as the
result of random, evolutionary
processes. They led the audience
to the “obvious” conclusion that
life could only be the handiwork

of an intelligent designer.
Consider it Occam’s razor run
amok: confronted with 2 explana-
tions, one that appears dizzyingly
complicated and improbable, and
another, disarmingly simple,
choose simple. Choose design.

They did not thump Bibles.
They did not try to convince the
audience that dinosaurs are the
“pbehemoth” of the Book of Job
nor did they seek to explain that
the Grand Canyon was formed
during the Noachian flood. The
IDCs voiced their acceptance of
the depth of geologic time, mod-
ern genetics, even certain aspects
of evolution itself. In fact, IDCs
not only accept the advances of
science, they argue that those
advances have revealed a universe
of physical and biological systems
so complex that they could not
possibly have come from evolu-
tionary processes.

Indeed, one theme was how
“shocked” scientists have been by
their discoveries of the awesome
complexity of living systems.
Shocked and disheartened,
because their outmoded theories
such as Darwinian evolution —
adequate perhaps for the limited
knowledge of the 19th century —
cannot handle that complexity.
This approach cleverly places ID
theory at the cutting edge of sci-
entific discovery while relegating
Darwin to the dustbin of history.

Intelligent design, they said, is
one side of a debate between 2
competing, empirically derived
scientific theories — a debate,
they claimed, that does not
include religion. In their view,
they are engaged in an open-mind-
ed investigation to follow the
empirical evidence about life on
earth wherever it leads.They con-
trast such openness with a rigid
scientific orthodoxy that forcibly
constrains explanations to purely
natural phenomena, disallowing
explanations that involve a higher
intelligence.

However, the tone of the con-
gressional briefing is not consis-
tent with articles published by
ID’s “leading lights” in the nonsci-
entific literature. For example,




Pearcey wrote in the May 22 issue
of Christianity Today: “Clearly,
while [intelligent design theory]
does not require any theological
presuppositions, it has theological
implications: It is resolutely
opposed to the atheistic, purpose-
less, chance view of evolution
taught in the power centers of sci-
ence”

The speakers also tarred evolu-
tionary theory with the contro-
versial findings of social scientists
who apply Darwinism to human
interactions. Pearcey shocked the
audience with a recent book that
asserted rape was a natural male
impulse driven by the need to
confer evolutionary advantage.
She also blamed Darwinism for
the excesses of popular culture,
quoting lyrics from a current hit
song: “You and me, baby, ain’t
nothin’ but mammals, so let’s do it
like they do on the Discovery
Channel”

Ironically, the IDCs accept the
achievements of science and
indeed place their theory at the
pinnacle of modern knowledge,
but also demonize both the scien-
tists who made those advances
and the naturalistic method by
which the advances were
achieved. At the briefing Johnson
replayed the portrayal of scientists
from his popular books as an elite
priesthood jealously guarding the
power and prestige garnered from
the ascendancy of their Darwin-
inspired creation myth, having
deposed the church’s priests.
There is a disconnect between
the pains they take to portray the
debate between ID and evolution
as purely scientific and this sepa-
rate line of argument portraying
Darwinism as a religion.

THE PoLITICAL LANDSCAPE

I have previously asserted
(Geotimes, October 1999) that
the events in Kansas must serve as
a wake-up call for scientists to get
involved in their local school
boards and in local and state gov-
ernments. But I also suggested
that they do so with their eyes
open to the political landscape.
IDCs are an important part of that

landscape, and they have a sympa-
thetic audience for their populist
portrayal of scientists as an elite
responsible for societal perver-
sion. “Intelligent design” will be
even more a part of the landscape
if its partisans succeed in con-
vincing the often warring factions
among anti-evolutionist camps to
unite under their big tent.

Why is this briefing so impor-
tant to those interested in quality
science education? The Discovery
Institute chose to hold its briefing
at the same time that both the
House and Senate were actively
considering legislation to over-
haul federal K-12 education pro-
grams. Scientific societies and
other interested groups faced
serious challenges as they tried to
retain provisions in new federal
legislation to support and
strengthen science and math edu-
cation. If anti-evolutionists move
into the congressional arena and
gain support from leading mem-
bers of Congress, good science
will face an even tougher chal-
lenge. Their efforts threaten to
erode science education at the
very moment when our technolo-
gy-based society needs it more
than ever.

For a summary of the May 10,
2000, congressional briefing, visit
<http://www.agiweb.org/gap/
legis106/id_update.html>.

[Adapted with permission from David Applegate’s col-
umn in Geotimes 2000 Jul; 45 (7): 12, 58.|

The Search for
Noah’s Ark in the

Science Curriculum?

Jerry L Day

On December 16, 1999,
the San Bernardino
County Sun carried a front page
article entitled “Mythic Science”,
in which a science teacher at a
local high school related details
about his personal quest to locate
Noah’s Ark upon Mount Ararat. A
television interview of the
teacher was aired on February 7,
2000, on the “Evening Edition”

program produced by the local

PBS affiliate, KVCR, San
Bernardino.
Comments made by the

teacher in the interviews indicat-
ed that he was incorporating
material related to his search for
Noah’s Ark into his public high
school science class. In the inter-
views, the teacher said that he
used the Ark search as “an exam-
ple of the scientific method” and
that he presented alternative the-
ories of geology to his students,
including the notion “that there
could have been a global event
that formed much of the sedimen-
tary rock layers”.

The immediate concern raised
by these interviews was that the
Genesis narrative of the Noachian
Flood and related creationist con-
cepts of flood geology were being
presented, as science, in the con-
text of a public high school sci-
ence class.This is not only bad sci-
ence; it is bad theology in the
view of many religious communi-
ties, including the Roman Catholic
Church.This also appeared to be a
violation of the Establishment
Clause of the First Amendment of
the US Constitution, since the
teacher is employed at a public
school, is therefore an agent of the
government, and, as such, is pro-
hibited from advocating religious
claims to his students.

Having scrutinized these inter-
views, a number of concerned
individuals contacted the NCSE
and other organizations, formed a
coalition to address the issue, and
contacted the appropriate school
district administration with our
concerns. Our efforts have been
successful. About 3 months after
the issue was first raised, the
school district has taken steps to
ensure that this teacher will stop
using material that could be inter-
preted as creationist in nature and
present only the approved sci-
ence curriculum to his class.

Dealing with this issue has
been a valuable learning experi-

Jerry L Day is a computer
programmer for ESRI, Redlands,
California.
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ence for my associates and me. I
would like to share with you
some of the lessons we have
learned.

* Do not overreact. Our concern
on learning of the teacher’s
activities was that school
authorities might somehow be
condoning or turning a blind
eye to what the teacher was
doing. It soon became apparent
that members of the school
board and administration were
simply not well informed about
the issues and that it would take
time for them to come up to
speed. In hindsight, some por-
tions of our initial letters,
though carefully reasoned, were
more aggressive in tone than
was appropriate. The result was
that it probably took more time
than was necessary for the
school administration to trust
us; unfortunately, we were
viewed initially as extremists.

Keep your manner friendly,
dignified, and nonconfronta-
tional. Throughout our interac-
tions with school district admin-
istrators, we were careful to
treat them with respect and as
professionals. At one point,
maintaining a nonconfronta-
tional demeanor entailed dis-
tancing ourselves from poten-
tial allies who apparently rel-
ished the controversy as much
as or more than the opportunity
to obtain a satisfactory resolu-
tion. At another point, we
declined the offer of media
attention about the issue
because we had achieved a
cooperative relationship with
the school district administra-
tion. We decided that sparing
the district the publicity would
expedite a speedy resolution of
the issue. Acting in a noncon-
frontational manner enabled
our group to communicate
effectively with the school dis-
trict administrators who had the
power to resolve the issue.

* Attend school board meetings _

and introduce yourself to those

officials with whom you bave
corresponded. A friendly hand-
shake helps to establish a per-
sonal rapport, and it always
helps for names to be connect-
ed to faces.When we deliberate-
ly passed up the opportunity to
comment in the open forum
session of a school board meet-
ing, the district administration
came to understand that we
were not extremists seeking
controversy, but concerned,
individuals seeking a reasonable
solution.

Do your bomework and use
available local resources. In
our case, local colleges and uni-
versities provided our group
with 2 very effective represen-
tatives of the scientific and edu-
cational communities. Local
high schools provided several
other concerned science educa-
tors.The San Bernardino County
Democratic Central Committee
also provided valuable assis-
tance in locating concerned par-
ents in the community.

Do not ignore local religious
resources. Our group’s connec-
tions to religious organizations
helped us to find articles and
spokespersons supporting cur-
riculum standards that insisted
that science, not creationism or
religion, should be taught in sci-
ence classes. Many mainstream
religious organizations can be
quite supportive of science edu-
cation and of the separation of
religion and government.

Use available internet re-
sources. The internet proved to
be an indispensable source of
information in support of our
research. We had instant access
to background material on the
creationist movement, Cali-
fornia state science curriculum
standards, and relevant court
decisions upholding the teach-
ing of science. The NCSE web
site is an excellent starting
point: <http://www.
natcenscied.org/>.

Use resources available from
national organizations. NCSE,
the ACLU, and Americans United

for Separation of Church and
State provided information,
guidance, and moral support.
NCSE, in particular, served as a
clearinghouse for information
and for concerned individuals.
NCSE initially connected our
group members with one anoth-
er. Special credit is due NCSE’s
Molleen Matsumura. The
National Science Teachers
Association and the National
Research Council of the
National Academy of Sciences
also proved to be valuable
sources of information. Through
our contacts with these organi-
zations, our group became more
effective and appeared stronger
than it might have otherwise.

Find at least one concerned par-
entinthelocal community Your
arguments will carry more
weight with the school district if
they are made by parents who
have children attending local
schools. When our group initiat-
ed our complaint with the dis-
trict, we did not know any par-
ents of students in the school dis-
trict. Not having the help of con-
cerned parentsin our group ham-
pered our initial efforts to com-
municate the urgency of our con-
cerns to the school district.

Once your bomework is done,
be willing to go public. The
local Public  Broadcasting
System affiliate, KVCR, offered
our group an interview to rebut
the earlier interview of the high
school teacher. Disclosure to the
school district of the willingness
of our group’s PhD geologist to
participate in the rebuttal inter-
view coincided with a timely
and appropriate decision by the
school district to limit science
classroom instruction to estab-
lished scientific theories.

Use e-mail to keep your group
informed and current. In our
group, one member acted as the
e-mail clearinghouse and made
sure that all members had
access to needed information.
Not every e-mail went to every
member of the group, but most
did. Information sharing helped




to keep our group working as a
team. Having a clearinghouse
and conducting peer reviews of
all correspondence kept mem-
bers from hitting the “send” but-
ton and regretting it in the
morning.

Know the strengtbs of your
group’s members and divide
tasks accordingly. In our case,
we had individuals with exper-
tise in geology, state and nation-
al science curriculum standards,
science and theology issues, and
the creationist movement and
related legal issues. In our com-
munication with the district,
each member covered a differ-
ent perspective according to
members’ expertise. One of our
members had extensive experi-
ence in the education system
and in the political processes
surrounding state and national
science education standards,
and served as a mediator
between our group and the
school district.

Through teamwork, effective
communication, and persever-
ance, our group succeeded in
encouraging the local school dis-
trict to ensure that students at the
high school receive a sound sci-
ence education. We are still fol-
lowing the situation to ensure
that there is long-term compli-
ance by the teacher with the dis-
trict’s instructions.

As I mentioned before, this has
been a valuable learning experi-
ence for all of us.The final lesson
we have learned is that individu-
als can, and do, make a difference
in the quality of education offered
in a community, but only if they
are willing to stand up, speak out,
and be heard.The following quote
from Margaret Mead sums it up
very well: “Never doubt that a
small group of thoughtful, com-
mitted citizens can change the
world. Indeed, it is the only thing
that ever has.”

AUTHOR’S ADDRESS:
Jerry L Day
E-mail: jerry_day@eee.org

The “Nature of
Nature” Conference
at Baylor University

Glenn R Morton

A;onference entitled “The
ature of Nature” was
held April 12-15, 2000 at Baylor
University under the auspices of
the Polanyi Center. Both the cen-
ter and the conference topic are
sources of controversy. The
Polanyi Center was founded to
study the relation of contempo-
rary science with the humanities,
the arts, and religion and to “pur-
sue the mathematical develop-
ment of design theoretic con-
cepts in the natural sciences”.The
center was founded and staffed
by 2 associates of the Discovery
Institute with little consultation
from Baylor’s science, philosophy,
and religion departments. The
choice of William Dembski as the
director of the center also alienat-
ed the faculty because Dembski is
closely associated with Phillip
Johnson’s “Intelligent Design” (ID)
movement.

The conference topic was con-
troversial because it purported to
address the relationship of a
“designer” with nature. Ostensibly
the designer could have been in
the form of little green men from
Betelgeuse, but they were rarely
mentioned: the designer of choice
was God. Because of these issues,
the faculty senate at Baylor voted
26-2 to discontinue the center.
But the president of Baylor
University responded to the vote
by insisting that the center will be
retained.

THE FIRsT DAY

The conference began on April 12

Glenn Morton worked in com-
mercial petroleum exploration
Jor almost 30 years. He is the
author of 2 recent books —
Adam,Apes, & Anthropology:
Finding the Soul of Fossil Man,
and Foundation, Fall and Flood.
He has published widely on
various issites in creationism
and earth bistory.

with talks by philosophers. Robert
Koons (University of Texas-Austin)
argued that the cause of the fun-
damental laws of nature must be
causally prior to the fundamental
laws of nature, and, since the laws
of nature pervade space and time,
any cause of the laws of nature
must come from outside space
and time. The details of his argu-
ment required the assumption
that elegant or simple laws are
preferable — derived, perhaps,
from Occam’s Razor. This point
was challenged vigorously during
the question period.

Michael Williams (North-
western) suggested that the way
to avoid many philosophical prob-
lems is to take the pragmatic
approach. Truth is what works
and not what is assertable on cur-
rent evidence.Truth, he said, is an
expressive feature of language,
not a property; objectivity is not
illuminated by “truth talk”.
Science is constrained by theory
and data, not by discussions of
truth or falsity. And in a swipe at
Koons, he said that simplicity is
not equal to truth. During the
question period, many people
took Williams to task for his view
of truth.

Michael Tooley (University of
Colorado) gave a too-abbreviated
account of the arguments for the
existence of God. He spent most
of his time on the anthropic prin-
ciple — the notion that the uni-
verse inevitably produces intelli-
gent (or even human) life — and
on the anti-evolutionary argu-
ments for the existence of God.
The anti-evolutionary arguments
for God’s existence, he said, give
the young-earth creationists only
2 choices — reject science or
turn to Gosse and his appearance-
of-age point of view. He said that
although old-earth creationists
allow organisms to evolve, they
make false claims, such as there
being no transitional forms and
no beneficial mutations. Tooley
also charged Michael Behe with
misquotation and said that Behe’s
irreducible complexity argument
does not take into account path-
ways in the development of com-
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plex systems that involve chemi-

cals that act as supports until bet-
ter replacements are found.

THE SEcOND DAY

The conference resumed on the
morning of April 13 with papers
by Alvin Plantinga (Notre Dame)
and William Talbott (University of
Washington-Seattle) concerning
whether the reliability of our
belief systems indicates that they
were shaped by extranatural
forces. Plantinga argued that a
rational belief system that is capa-
ble of being reliable cannot
evolve. Talbott took the opposite
position. He replaced the word
“naturalism” with the word “God”
in Plantinga’s argument and fol-
lowed the same logic toward the

conclusion that one cannot
believe God exists.
Historians followed the

philosophers. Everett Mendelsohn
(Harvard) started his talk with a
swipe at the way the Polanyi
Center had been formed. He then
described how religion was
expelled from discipline after dis-
cipline during the 19th century.
Ernan McMullin (Notre Dame)
stated that evolutionary ideas go
far back in Christian history and
cited Augustine as an example.
Indeed, he made Augustine sound
like a modern evolutionist. Ronald
Numbers (University of
Wisconsin) concurred with
Mendelsohn that the expansion of
science coincided with the exclu-
sion of religion. He also pointed
out that it was Christians who
first embraced what the ID group
calls “methodological naturalism”.

During the afternoon, there
were concurrent sessions that
were badly scheduled: there was
almost no opportunity to attend
different talks in different ses-
sions. I managed to attend 2 talks
in 2 different sessions. Paul
Nelson (Discovery Institute) gave
a fascinating talk on the problems
involved in altering an organism’s
developmental program, particu-
larly on what he called the march-

'

ing band problem. Each cell must
have the directions of how they
are to change prior to their get-
ting “on the field” — things must
be planned out. Altering pathways
early in development means that
the directions get scrambled and
the organism dies.

Robert De Haan (University of
Chicago) presented a model of
phylogeny in which supernatural
infusion of information was high
in the Precambrian, and then
declined and ultimately ended
with the Cambrian Explosion.
From there on, evolution took
over. His thesis was that taxa
arose, developed, and then
became senescent — a view rem-
iniscent of some early 19th-centu-
ry paleontologists. He also said
that the giantism of the
Pleistocene animals was evidence
of senescence. I pointed out that
human predation, rather than
senescence, is a more plausible
explanation for the disappearance
of these species; De Haan agreed
that it was a possibility.

One of the most fascinating
contrasts in talks occurred in the
last session on April 13, which fea-
tured Stephen Weinberg
(University of Texas-Austin) and
Henry Schaeffer III (University of
Georgia). Weinberg came straight
to the point and called all gods
fairies. There was an audible gasp
from the audience. Weinberg told
the conference that he saw no
more reason to spend time look-
ing for fairies than to spend time
reading his crank mail. He could
not understand why religious
people are naturalistic about the
weather report, which does not
invoke fairies, but want to invoke
fairies when it came to evolution.

Schaeffer presented an enter-
taining, but canned, speech.
Instead of dealing intelligently
with the issues with which
Weinberg and all of us struggle,
Schaeffer merely cited quotation
after quotation by scientists to the
effect that it was all right to be a
Christian and a scientist. The con-
trast in intellectual content was
very stark.

THE THIRD DAY

The next day of the conference,
April 14, began with a talk by
Simon Conway Morris (Cam-
bridge) entitled “What’s Inevitable
in Evolution?” His position is
opposite to that of Stephen Jay
Gould. Morris believes that the
phenomenon of convergence
indicates that there is a limited
number of solutions to biological
problems. He compared the simi-
larities among animals of wvastly
different lineages that occupy sim-
ilar ecological niches. The most
striking comparison was between
the mantis shrimp and the praying
mantis. Despite their different lin-
eages and very different habitats,
the structural similarities of the
animals is amazing. Thus, Morris
argued, in contrast to Gould, that
replaying the “tape of life” would
produce animals similar to those
that actually evolved on earth—
not identical, but similar.

Michael Behe (Lehigh) said
that the true test of evolution
would be to wipe out a system
and see if it would re-evolve. In
Finding Darwin’s God, Kenneth
Miller claimed that just such a test
had been conducted and that the
system — involving the lac genes
of bacteria — re-evolved (Miller
1999, 145-6). Behe countered
that only one component of the
system had been knocked out, so
Miller’s case did not meet his cri-
terion. He then took on Russell
Doolittle’s criticism of irreducible
complexity, in which Doolittle
claimed that a mutation that elim-
inated blood-clotting in a mouse
lineage was restored by a second
mutation. He said that even the
second mutation left the mice
nonviable.

Behe then said that ID could be
disproven by showing just one
case in which an unintelligent
process created a biological sys-
tem. During the question period, I
asked Behe what he thought
would work if evolution did not.
He said, “Well, I think I tried to
make clear what was a reasonable
hypothesis is that the system was
designed. Which means that there
was information—exclusive infor-




mation—added to the system at
some point, maybe in the begin-
ning, maybe along the way, to
enable these systems to be pro-
duced” So Behe believes that the
information for life was inserted
at the beginning of time or over
geologic history as organisms
evolved. In the question period
after a later talk, Michael Tooley
quoted from Darwin’s Black Box
(1996: 227-8) in which Behe
asserted that it is entirely possible
that all information for all living
systems was placed into the first
living cell but not turned on until
later as evolution proceeded, and
asked whether anyone had
searched for those genetic sys-
tems that had not yet been turned
on in living organisms. In contrast
to his answer to my question ear-
lier, Behe said that he did not
believe that all of the information
was placed in the first living cell.

In his talk, Christian de Duve
(Université Catholique de
Louvain) demonstrated that ran-
dom processes and certainty of
outcome are not incompatible. He
said that it is 99.9% certain that,
after 10 flips of a coin, heads will
appear at least once.Although this
is true, it is unlikely to convince
the anti-evolutionist that random
chance can create living systems.
However, de Duve’s best argu-
ment was that, given observed
rates of mutations and about 20
billion cell divisions, each and
every point substitution in the
genome can be accomplished.
These 20 billion cell divisions
would take only a month with
most eukaryotic cells, 1 day with a
bacteria, and 2 hours with human
stem cells. The large number of
events required to produce the
certainty of a rare outcome
occurs on a regular basis.

Mark Ptashne (Sloan-Kettering)
complimented Behe on getting
the facts of blood-clotting correct,
remarking that most expositions
do not succeed as well. But he
went on to criticize Behe for
believing that present complexity
says anything about the origin of
that complexity. He also indicated
that Behe’s concept of evolution

was wrong. Ptashne argued that
evolution occurs not only by
changing the coding proteins but
also by changing the regulatory
genes. The genetic regulatory sys-
tem was fairly crude, he said, like
a child with Tinkertoys® and
Velcro®.

The most fascinating exchange
of the conference occurred at the
end of Stephen Meyer’s talk.
Meyer (Discovery Institute and
Whitworth College) tried to
define the contrast between com-
plexity and specified complexity.
Random processes create com-
plexity with nonsense sequences,
he said, but only an intelligent
agent can create specified com-
plexity, such as this sentence.
Meyer ignores the fact that appar-
ently random sentences can actu-
ally be specified, as in the case of
encrypted messages. In the ques-
tion period, Ptashne asked Meyer,
“So where the genes are different,
did God come down and line up
the nucleotides?” Meyer said, “Not
necessarily” The weakness of that
answer underscores the fact that
the ID group has no theoretical
framework on which to ground
their claims.

Sahotra Sarkar (University of
Texas-Austin) presented an model
for the development of the infor-
mation content of the human
genome, which required only one
generation per year throughout
geologic time. Mutating the
genome of living systems just
once each year for the past 3.8 bil-
lion years would allow the entire
human genome to evolve. Given
that most nonhuman organisms
have shorter generation times
than one year — the bacterium E.
coli has a generation time of 15
minutes, for example — there
should be no problem in generat-
ing the human genome in the
time allowed.

Alan Guth (MIT) examined the
anthropic principle, concluding
that no one can be sure either
that the universe is finely tuned
for life or, conversely, that life is
finely tuned for the universe. He
also said that advocates of ID
invoke the “design” explanation

inconsistently. For example, there
are apparently no arguments that
God causes high-temperature
superconductivity, despite its
being currently unexplained by
physicists. Not everything that is
unexplained requires the super-
natural.

Howard Van Till (Calvin
College) presented a case for
what he called the Robust
Formational Economy Principle,
the claim that the universe was
given the ability to self-organize.
He criticized advocates of ID at
the conference for celebrating the
inabilities of the creation.

William Lane Craig (Biola) gave
a talk on the Big Bang, saying that
every effort to avoid the theologi-
cal implications of a beginning to
the universe in fact affirmed the
beginning. He said that the only
possible scientific cause of the
universe would have to be an out-
side cause. Guth responded by
noting that quantum events are
uncaused. This is true, but quan-
tum events occur in the pre-exist-
ing vacuum and so have a basis in
that substrate, which itself
requires a cause.

THE FOURTH DAY

The final day of the conference,
April 15,began with 2 talks on the
evolution of ethics and morality.
Larry Arnhart (Northern Illinois
University) gave what I believe to
be the most outlandish talk of the
session, saying that evolution gave
rise to ethics. Dallas Willard
(University of Southern
California) said that ethics had to
arise from outside Nature. There
was nothing remarkable about
either speech.

Edward Zalta (Stanford) and
Mark Wilson (University of
Pittsburgh) discussed the effec-
tiveness of mathematics for
describing the real world, which
some ID advocates have invoked
as evidence of design. Both Zalta
and Wilson seemed to be on the
same side, saying that there is a lot
of mathematics that has no appli-
cation; science is simply picking
and choosing what is useful for its
purposes. Thus the effectiveness
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of mathematics has no metaphysi-
cal significance.

William Dembski (Baylor) pre-
sented a case against genetic algo-
rithms. It was obvious that his
understanding of genetic algo-
rithms was profoundly lacking. He
assumed, wrongly, that genetic
algorithms know the topology or
metric of the fitness function
prior to the search. He claimed,
wrongly and absurdly, that the
genetic algorithm utilizes the
information of the fitness func-
tion to locate the target, leading
only to reshuffling information.
He assumes, wrongly, that a genet-
ic algorithm must find the highest
fitness peak in the entire search
space.It was surprising that some-
one who is touted to be a great
mathematician, indeed the next
Isaac Newton, used not a single
equation in the text or notes of
his paper. At the end of his talk,
Dembski looked a bit unsettled at
the sight of a forest of upraised
hands. Many people pointed out
during the question period that
genetic algorithms are used to
design things in industry today.
Dembski denied it.

The final session was on con-
sciousness and included John
Searle (Berkeley), Nancey Murphy
(Fuller Theological Seminary), and
Howard Ducharme (University of
Akron).This session contained lit-
tle data and lots of philosophiz-
ing. A more complete account of
this session (as well as all the ses-
sions) can be found at
<http://www.flash.net/
~mortongr/wacoconf.htm>.

To conclude, I want to empha-
size that the quality of the con-
vention was great. I really must
congratulate the ID folks: they put
together some really interesting
talks (along with some less stellar
ones). This type of conference at
the university level is wonderful
in presenting opposing data to
those who do not generally listen
to alternatives. So it is a shame
that the Polanyi Center is likely to
be discontinued, because the con-

ference they put on was excellent
— indeed an intellectual feast.

The conference also exposed
some of the weaknesses in the ID
movement to many of their sup-
porters — something the ID
advocates would not want. One
Christian apologized to me for
Henry Schaeffer’s talk. One moth-
er told me that she could see that
Christians were not preparing
their children for what they
would see in college.Another was
disturbed by the contrast in the
quality of the presentations. And
John Baumgardner, a young-earth
creationist, told me that he was
unhappy with the way the natu-
ralists were dominating the con-
ference. He could not understand
why the ID folks invited all those
“atheists”.

It was starkly clear to most of
the attendees that the ID move-
ment offered no research pro-
gram, avoided making empirical
predictions, and basically engaged
in philosophizing about, rather
than explaining, the nature of
Nature. This may be the last con-
ference sponsored by the Polanyi
Center, which is unfortunate,
because it succeeded in exposing
the intellectual weaknesses of the
ID movement.
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AIG Dedicates

Museum Site

On June 17, Answers in
Genesis (AIG), the evan-
gelical Christian ministry headed
by Ken Ham, dedicated the future
site of its “Creation Museum and
Family Discovery Center”in Boone
County, Kentucky. The museum
will also serve as the new head-
quarters for the fiercely antievolu-
tionary ministry (see RNCSE 79 [4]:
S5and 18 [2]:22, 23).

In attendance at the 47-acre
site were over 250 people, includ-
ing John D Whitcomb, coauthor
(with Henry M Morris) of The
Genesis Flood, which Ham said
was “the first major creation
book” he read. Whitcomb
invoked God’s blessing on the
museum, praying for God to
“remove it from the face of the
earth” if it was ever used to dis-
grace “Him or His Word”.

Now that the struggle over
zoning approval for the museum
has finally been resolved in AIG’s
favor (see RNCSE 19 /6]: 9), con-
struction of the 95 000-square-
foot edifice is expected to begin
on March 15, 2002. The lead
architect for the museum is
George Nielsen of Cincinnati’s A
M Kinney Associates, which is
reportedly donating “a significant
portion of its services” to AIG.

Scheduled for completion in
the summer of 2002, the museum
is slated to present “a ‘walk-
through’ visual history of the
world, beginning with the Bible’s
very first verse, and will use
dinosaur models, interactive dis-
plays, videos and dioramas to pro-
claim biblical authority” Among
the displays will be exhibits origi-
nally at the now defunct
Columbus Center in Baltimore,
from which AIG bought 19 truck-
loads of material at public auction
(see the Lexington [Kentucky]
Herald-Leader, May 30, 1999, B1,
B7).

AIG boasts that the museum
will be within one day’s drive of
two-thirds of the US population.

[For furtber information, see the
on-line reports at
<bttp.//www.answersingenesis.
org/docs2/4318news6-2-
2000.asp>,
<bttp.//www.answersingenesis.
org/docs2/4330news6-19-
2000.asp>, and
<bttp.//www.answersingenesis.
org/docs2/4332news6-21-
2000.asp>.]




Minnesota Court
Upholds School’s

Right to Decide
Curriculum

Molleen Matsumura
Network Project Director

In the last issue of RNCSE,
Eugenie Scott reported on a
lawsuit filed by Faribault,
Minnesota, teacher Rodney
LeVake, who had been re-assigned
to teach a high-school general sci-
ence course after telling school
administrators that he could not
teach the district’s biology cur-
riculum without also teaching
supposed “problems” with evolu-
tion. He claimed that the re-
assignment violated state and fed-
eral constitutional protections of
his religious liberty and free
speech rights (see RNCSE 7999
[3]: 24-6 and RNCSE 1999 [6]:
8-9).

LeVake was represented by an
attorney from the Midwest office
of the American Center for Law
and Justice, a “Religious Right”
legal organization, and it seemed
that there might be a “show trial”
in the making. LeVake had been
interviewed for a segment of a
CNN program that was aired in
mid-March. His attorneys planned
to call as an expert witness
Jonathan Wells, a Fellow of the
Center for Renewal of Science

and Culture, a Seattle think-tank
actively promoting “intelligent
design” (see ‘Anti-Evolutionists
Open a New Front”, p 6). The
school district’s attorneys, in turn,
asked NCSE’s Executive Director
Eugenie C Scott to testify.

Instead, on June 20, 2000,
District Court Judge Bernard E
Borene granted the school attor-
neys’ motion for a summary judg-
ment and dismissed the case.

Much of Borene’s reasoning
consisted of findings that LeVake
had not offered any evidence to
support his allegations. For exam-
ple, Borene wrote, “[wlithout any
facts demonstrating religious fac-
tors in Defendants’ decision-mak-
ing, Plaintiff cannot make out a
violation of the Free Exercise
Clause in this case” (LeVake v
Independent School District
#0656, p 16).

However, the decision also
addresses legal principles relevant
to LeVake’s claims concerning
both freedom of religion and free-
dom of speech. There is a large
body of case law upholding
schools’ right to determine the
curriculum and require teachers
to teach it, including cases con-
cerning the teaching of evolution
specifically (such as Jobn E
Peloza v Capistrano School
District and Webster v New Lenox
School District).

Anti-evolutionists have most
recently developed a legal strate-
gy based on the premise that

Faribault (MN) Senior High School
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teachers have a right, as a matter
of “free speech” or of “academic
freedom”, to teach “alternatives
to” or “evidence against” evolu-
tion. A recent variation on the
theme is the claim that exclusion
of “creation science” or of “intelli-
gent design theory” from public
school science curricula is
unconstitutional “viewpoint dis-
crimination” (see, for example,
DeWolf and others 1999).
Borene’s decision does not explic-
itly mention “viewpoint discrimi-
nation”, but decisions addressing
this issue have discussed whether
schools had created specific kinds
of “public forums” (for example,
Rosenberger v Rector); it is in the
context of such forums that “view-
point discrimination” may be
found unconstitutional.

Borene bluntly stated that “[i]n
the instant case, Plaintiff asserts a
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free speech right to teach the crit-
icisms of evolution in the biology
classroom. Plaintiff’s position is
wrong.”

Borene’s analysis distinguished
a classroom from a public forum
[in the following excerpt, ellipses
represent case citations, which
are included in the references at
the end of this article; otherwise,
the text is taken verbatim from
the decision]:

The rights of free speech
and assembly, while funda-
mental in our democratic
society, still do not mean
that everyone with opinions
or beliefs to express may
address a group at any pub-
lic place and at any time....
In particular, a school class-
room is a nonpublic forum
and, like the owner of prop-
erty, the District may legally
preserve the property [the
classroom] under its control
for the use to which it is
dedicated.... Plaintiff’s class-
room at the high school is a
nonpublic forum, and the
District has the right to limit
the speech in that class-
room to the teaching of the
designated curriculum. The
District bears the responsi-
bility of assuring “that par-
ticipants learn whatever
lessons the activity is
designed to teach”... In the
District’s 10th grade biology
curriculum, one of those
lessons is evolution. When
Plaintiff is standing before
his students in the class-
room, he is not in the posi-
tion of a citizen on the pub-
lic square with a right freely
to express his opinion as he
sees fit. Rather, he is acting
as an employee of the
school charged with teach-
ing the prescribed curricu-
lum and is in a location
which the District has
reserved for the purpose of
teaching students the pre-
scribed curriculum. To rule

that Plaintiff has a free
speech right to teach the
curriculum as he sees fit
would be literally to make a
federal case out of every dis-
pute between a teacher and
his superiors.This the Court
will not do. (LeVake v
Independent School District
#6506, p 20-1, emphases
added, insertions in square
brackets as in original).

Although the decision in LeVake v
Independent School District
#0650 is the latest of several court
decisions affirming that schools
may require the teaching of evo-
lution, it is not the end of the
story. On July 24, LeVake’s attor-
neys filed an appeal for reversal of
Judge Borene’s decision. It is also
certain that similar lawsuits will
be filed in other states. When this
happens, NCSE stands ready as
always to assist school administra-
tors and to keep its members
informed.
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Science Standards
Safe in South
Carolina

Robert Dillon
College of Charleston

The new South Carolina
Science Standards
received unanimous approval at
the State Board of Education
meeting in Columbia on January
12, 2000. An anticipated threat
from creationists did not material-
ize, though there was some cause
for worry.The South Carolina cur-
riculum is based on the Science
Education Standards developed
by the National Research Council,
and has a strong evolutionary
component. The “first reading”
version was posted for public
scrutiny in November 1999 and
may be viewed at <http://
www.state.sc.us/sde/educator/
standard/science/2science.htm>.

At least a couple of the mem-
bers of the state board are known
to harbor creationist sympathies.
On January 5, the chair of the
state curriculum committee, Lisa
Van Riper, sent a memo to State
Superintendent of Education Inez
Tenenbaum objecting to certain
evolutionary items in the life sci-
ence standards for both 8th grade
(A.2) and high school (C.1 and
C.2). Van Riper wrote that “for
some, the word ‘evolution’ has
become synonymous only with
‘macroevolution’ which, for some,
has become synonymous with a
god-absent view of origins.” Thus
she recommended, in discussing
macroevolution, “present a full
range of information. If there is
information that is in serious dis-
pute or information that is not yet
complete, present it.”

On January 10, Linda Sinclair,
the state science coordinator,
asked several science faculty from
the Columbia and Charleston
areas to be available to respond to
any anti-evolutionary concerns
that might arise in the curriculum
committee meeting the next day.
So on Tuesday, January 11, six of
us drove up to Columbia — Mitch




Colgan and Bob Nusbaum from
Geology, Dana Cope from
Anthropology, Bill Anderson and I
from Biology, and Guy
Consolmagno, the (rather promi-
nent) planetary geologist from
the Vatican Observatory.

The January 11 curriculum
committee meeting was quite
well attended (about 12 members
and 40 observers). Among the
other observers I noticed John
Carpenter and Michael Howell of
the USC Geology Department and
Jim Knight of the State Museum.
Sinclair offered several fairly
lengthy lists of proposed changes
to the science curriculum stan-
dards (elementary, middle, and
secondary), most of which she
characterized as “wordsmithing”.
Van Riper expressed only 2 con-
cerns. She objected to the inclu-
sion of a quotation from the
rotunda of the National Academy
of Sciences describing science as,
among other things, an “eternal
guide to truth”. It was agreed that
this particular quotation should
be deleted. She offered a more
guarded description of science
itself — a quotation from a San
Diego science teacher on the “ten-
tative” nature of the enterprise.
Howell rose to object that this
particular quotation casts science
in a negative rather than a posi-
tive light. Neither Van Riper nor
any other member of the curricu-
lum committee expressed any
overtly creationist sentiments,
however, and the amended stan-
dards passed unanimously.

On the morning of January 12,
the Charleston Post & Courier ran
a fairly extensive article headlined
“State Board of Education Ponders
Standards, Evolution” on page B-1.
The general thrust of the article
was quite accurate — that after
several months in the public eye,
the new science standards were
expected to draw fire from cre-
ationists during the public com-
ment period that day.

But although one visitor from
Bob Jones University was present,
no anti-evolutionist rose to the
microphone at the full board
meeting on January 12.The room

was packed, with broadcast and
print media in attendance. The
only members of the public to
offer comment were me, John
Carpenter, Michael Howell, Jim
Knight, and Carol Tempel (who
spoke for the educators who
were directly involved in the
process). We 4 scientists simply
expressed our support for the
standards as currently drafted,
avoiding mention of the e-word
altogether. The standards were
passed unanimously (with Van
Riper abstaining), and the gallery
broke into applause.

I am not certain why rigorous
science standards passed with so
little objection in South Carolina,
while similarly worthy documents
have suffered outrageous fortunes
in Kentucky, Illinois, Oklahoma,
Ohio, Kansas, and several other
states. I do know that a show of
support from the local scientific
community helped. Even though
only one of the approximately 10
scientists present at the curricu-
lum committee meeting on
January 11th was called upon to
speak, my colleagues and I were
repeatedly and sincerely thanked
simply for our presence. I think
that we kept the discussion hon-
est.

Communication with state sci-
ence educators was also impor-
tant. A close working relationship
developed between Sinclair and
several college and university sci-
ence faculty, who called and e-
mailed their friends to spread the
word on exactly what room to be
in at what day and hour.

A third key was that we were
all willing to work in uncertainty.
We never knew when or if a cre-
ationist challenge might come, or
on what basis. So we simply had
to be ready for anything at any
time. A credible defense does not
require that a large number of sci-
entists rally on the statehouse
lawn, but it does require patience
and flexibility on the part of at
least a respectably-sized team.

When compared to the years
of effort dedicated to the science
standards by scores of South
Carolina educators, a couple of

trips to the state capital and 2
minutes in front of a microphone
seem a small contribution to
make.

Readers may view the science
education standards approved in
January by the South Carolina
Department of Education on the
department’s web site at <http://
www.state.sc.us/sde/educator/
standard/science/>.
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Baylor University
Faculty Object to
Polanyi Center

Richard Dubrkopf
Department of Biology
Baylor University

Baylor  University is  the
location for the mnewly-funded
Polanyi Center — an institution
devoted to the study and
promotion of “Intelligent Design
Theory’. Several faculty in differ-
ent departments raised concerns
about the Polanyi Center at
an annual meeting with the uni-
versity’s president sponsored by
Baylor’s Faculty Senate. Richard
Dubrkopf reports on the com-
ments of faculty and the presi-
dent’s response.

On March 2, 2000, Baylor
University President
Robert Sloan participated in the
annual exchange with the faculty,
in which he answered a number

of written questions from the fac-
ulty. Two of the questions specifi-

cally addressed the Polanyi
Center.
The first question asked

whether establishing the Polanyi
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Center at Baylor has institutional-
ized the propagation of a posi-
tion, “Intelligent Design” creation-
ism, which is contrary to the pre-
vailing assumptions of the majori-
ty of the world’s scientists, specif-
ically the scientific commitment
to methodological naturalism.
Arguing for a controversial posi-
tion is one thing, the questioner
argued, but institutionalizing it is
another. Moreover, the question
continued, the fact that those
associated with the center are
described by their own col-
leagues outside of Baylor as part
of a “new generation of creation-
ists” constituting a “coalition to
bring down evolution” is causing
serious problems for the reputa-
tion of Baylor’s science and pre-
medical programs. The question
concluded by expressing the con-
cern of some of the faculty that
the center was established by the
administration without an aware-
ness of these implications and the
hope of other faculty members
that the president will step in and
preserve the integrity of the uni-
versity and its science programs.
The second question con-
cerned the connection between
existing departments and pro-
grams and new institutions
formed on campus. Since the
establishment of an institution
such as the Polanyi Center has far-
reaching implications for areas of
the university such as the biology
and psychology departments, it
asked whether faculty members
from those departments ought to
be consulted when such an insti-
tution is being considered.
Sloan’s answers to these ques-
tions were not what we in the
Department of Biology were hop-
ing for. First he described the 4
goals of the Polanyi Center: to pro-
mote dialog between the sciences
and religion, to study the histori-
cal/philosophical constructs of
science, to promote an under-
standing of science, and to carry
out a program of scientific
research aimed at investigating-
the concept of design in nature.

Sloan cited his prior resistance
against creationists, but he admit-
ted that his opposition was
because he believed that their
theology, not their science, was
bad.He went on to say that he has
discussed these issues with
Polanyi Center Director William
Dembski and Associate Director
Bruce Gordon, and that both have
assured him in no uncertain terms
that they are not creationists. He
feels that they are men of good
will and should be taken at their
word!

After he had been made aware
of the concerns of the science
departments, Sloan said, he initiat-
ed discussions as to how better
oversight could be established to
review the scientific program of
the center. When pressed as to
why the science departments
were not consulted, he said that
they were; however, no one in the
Department of Biology was among
those consulted, not could I find
any other colleagues in the sci-
ences who were asked to partici-
pate.

Sloan also said that he had read
Dembski’s The Design Inference
and felt that it had many intriguing
notions that we ought to allow
Dembski the institutional
resources to develop.As a univer-
sity, he argued, it is Baylor’s mis-
sion to investigate all sides of an
issue and to allow all to present
their views. He said that Dembski
had been quite adamant that he is
looking only for a fair opportunity
to investigate his ideas scientifical-
ly; if they prove to be incorrect,
that will be the end of it. When he
was asked what he thought a rea-
sonable time would be to expect
some results of the Polanyi
Center’s scientific program, his
answer was that it is too early to
tell. It looks from here as though
we may be in this for the long haul.
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Juicy Fruit or
Spearmint in
West Virginia

Karl D Fezer
County, West

I< anawha
Virginia, contains the

state capitol, 3 four-year liberal
arts colleges, and a thriving chem-
ical industry. The Technical Center
of Union Carbide employs 1800
chemists and related profession-
als. The Charleston Gazette has
exhibited sustained outrage
against special privilege, injustice,
corruption, and tom-foolery.

Such ingredients of an enlight-
ened community exist side-by-
side with the legacy of the infa-
mous 1974 textbook controversy.
Back then, one school board
member led the charge against
many of the textbooks in a num-
ber of subjects proposed for use
in the county’s schools. These
texts were described as promot-
ing diverse evils — all alleged to
be the consequences of the “reli-
gion” of secular humanism.
Protests involved shootings, beat-
ings, school closings, boycotts,
strikes, and even a couple of dyna-
mite explosions on school prop-
erty. One minister served jail time
for the bombing; another urged
people to pray for God to strike
the opposing school board mem-
bers dead.The school board final-
ly adopted textbook guidelines
consistent, at least in part, with
the demands of the protesters.

FAST FORWARD TO THE 1990s

In the late 1980s, the Kanawha
County school administration
issued a regulation that stated,
“Creation science is not to be
taught.” Then, in 1990, the school
board adopted a policy on
instruction involving controver-
sial issues. The policy required
that issues selected for classroom
consideration be “relevant to state

Karl D Fezer is Emeritus Professor

of Biology at Concord College, Athens
WV, Karl is also a long-time NCSE
member and a former NCSE editor:




learning outcomes and county
programs of studies” and that they
meet other guidelines, notably
some spelled out under the head-
ing “unbiased presentation”.

In 1991, the Institute for
Creation Research (ICR) held a
“Back to Genesis” rally in
Charleston’s Municipal Auditor-
ium. This led to my debating
Duane Gish on my home turf, 90
miles south of Charleston (see mzy
articles in Creation/Evolution
1993, 13 [1] nr 32: 45-9 and 13
[2] nr 33:5-21). Over subsequent
years, the Charleston Gazette
printed occasional columns and
letters to the editor on the con-
troversy, including quite a few
from members of the Kanawha
Creation Science Group. Its most
active member was and is Karl C
Priest, a middle-school mathemat-
ics teacher. I have had a friendly
correspondence with Priest, and I
sent him my 2 articles critical of
Henry Morris and Duane Gish. I
asked him to tell me if there was
anything unfair or unreasonable
in either article. He sent them on
to ICR for comment; eventually he
told me that Morris and Gish had
explained everything to his satis-
faction, but it would be futile to
convey those explanations to me,
since I am too biased to appreci-
ate them.

A PROPOSED RESOLUTION

Early in 1999, Priest wrote to the
West Virginia Department of
Education to urge statewide adop-
tion of a resolution that included
the following statement: “When-
ever evolutionary theory is
taught, students and teachers are
encouraged to discuss the scien-
tific information that supports
and questions evolution and its
underlying assumptions, in order
to promote the development of
critical thinking skills.This discus-
sion would include only the sci-
entific evidence for and against
evolutionary theory, as it seeks to
explain the origin of the universe
and the diversity of life on our
planet.” Priest failed to make head-
way with the state agency, but he
did find an especially sympathetic

member of the current Kanawha
County Board of Education, Betty
Jarvis. She contrived to get the
board’s attorney to draw up a res-
olution that advises teachers that
they may “teach any and all sub-
jects and theories in their respec-
tive subject areas, including, but
not limited to, theories for and
against the theory of evolution”,
provided they do so “objectively
and impartially”, identify expres-
sions of their opinions and beliefs
as their own, and meet the other
conditions of the board’s 1990
policy on teaching controversial
subjects (see RNCSE 71999; 19 /5]:
10-2).

Advocates of the proposed res-
olution insisted that they were
not advocating the teaching of
“creation science”. However,
Priest has clearly stated that he
believes that he can disprove the
possibility of evolution mathemat-
ically. He seems neither to under-
stand the assumptions on which
those calculations are based nor
to realize that there probably are
no scientists who advocate the
implied scenario. One must con-
clude that, had the resolution
passed, Priest would have taught
his argument to his mathematics
classes — without identifying the
underlying assumptions and their
inappropriateness.

I sent the proposed resolution
to NCSE for comment. Executive
Director Eugenie C  Scott
described it as “a can of worms”.
She remarked:

The resolution just calls
attention to existing regula-
tions, which in themselves
are not really objectionable
— they allow some academ-
ic freedom to K-12 teachers
and attempt to set bound-
aries for the teaching of con-
troversial issues. What is
missing from the Kanawha
statutes (and in some others
we have seen) is a recogni-
tion that such activities are
constrained by law — the
First Amendment. Teachers
in general can discuss their
own opinions and beliefs,
but they may not proselytize

to students, and in fact, the
courts have been pretty
clear that teachers should
not discuss their religious
beliefs with students
because of the role model
status of a teacher and the
fact that this activity could
be seen as trying to influ-
ence the students’ religious
beliefs. The classroom must
be religiously neutral.

Scott also pointed out that the
highlighting of evolution signaled
an attempt to bypass the existing
“do not teach creation science”
policy. She said, “They are ill-
advised to single out evolution
from all other curriculum topics,
as this [strategy] has been struck
down by the courts.Yet if they do
not single out evolution, they are
just reiterating their old policy,
which makes the resolution
immaterial.” Yet, she added, the
resolution does go beyond the
old policy by encouraging teach-
ers to teach “any and all subjects
and theories in their respective
subject areas”, whereas the policy
focuses on topics that are already
in the curriculum. The board, she
said, was opening itself up to
relinquishing its control of the
curriculum. “It is the administra-
tors who will suffer if this policy
goes into effect.”

AcCTION AND REACTION

Initial newspaper reports indicat-
ed that 2 Kanawha Board mem-
bers were opposed to the pro-
posed resolution, 2 were in favor
of it, and 1 was mum. The board
circulated the proposal to princi-
pals, teachers, and others for com-
ment. Final comments from the
public, and a decision on the res-
olution, were scheduled for
Thursday, December 16, 1999. At
3 earlier board meetings, the
board heard vigorous support for
the resolution from various cler-
gymen and opposition from only
one person, the Rev Terry Moore
of the local Unitarian/Universalist
Fellowship.

As December 16 approached,
the board member who had ini-
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tially supported Betty Jarvis
announced that, for practical rea-
sons, he would vote against the
resolution, and the one who had
been mum explained to me that,
since the board had circulated the
resolution for comment, he did
not want to announce his posi-
tion before the comments were
received. He too opposed the res-
olution. It looked like the resolu-
tion would be defeated 4 to 1.Yet
each side thought that the out-
come might be influenced by tes-
timonials at the board meeting.
James Haught, editor of the
Charleston Gazette, wrote editori-
als opposed to the resolution. I
sent Scott’s comments and other
materials to all the board mem-
bers, and I recruited several oth-
ers to attend the board meeting
and testify against the resolution.
Most effective in rousing opposi-
tion, however, was Moore, whose
Unitarian/Universalist Fellowship
includes a number of Union
Carbide chemists, as well as other
citizens, willing to speak out.

STATEMENT APPROVED
BY THE FACULTY SENATE
AT THE UNIVERSITY OF
OKLAHOMA,

APrriL 10, 2000

he faculty of the

University of Oklahoma at
the Norman Campus takes
very seriously its charge to
educate the future generations
of Oklahomans. We therefore
oppose the imposition of polit-
ical constraints on the meth-
ods or results of academic dis-
ciplines in public schools at
any level. Academic intellectu-
al enterprises should expose
theories and opinions to spirit-
ed professional review by
peers. Requirements of dis-
claimers, provisional accep-
tances or other such restric-
tions on textbooks or other
classroom materials compro-
mise both the intellectual
process and the results, and
therefore are unacceptable.

ENTER DR MASTROPAOLO

Several weeks before the show-
down, Haught, Moore, and I
received word from Priest that
one Dr Joseph Mastropaolo
would be in Charleston the entire
week of the board meeting, that
he would be giving lectures at var-
ious churches, and that he would
like to participate in a debate. All
3 of us declined the invitation, in
spite of increasingly insistent mes-
sages from Mastropaolo. He
accused me of “hiding behind the
skirts of Eugenie Scott”; his e-mail
screamed, “I am calling you out.
Debate or lose by default”

In keeping with the Unitarian
principle of a “free pulpit”, Moore
did offer Mastropaolo one-half
hour to speak to his Fellowship
during its Sunday service, which
Mastropaolo accepted. Mastro-
paolo used up his entire half hour
lecturing, so there was no time for
questions. However, Haught and I
went to lunch afterward with
Mastropaolo, Priest, and Jarvis,
together with several of our
spouses, so we were able to find
out more about the speaker.

In our e-mail correspondence
preceding Mastropaolo’s visit, I
had suggested to him that he read
Priest’s copy of my critique of
Duane Gish. He replied, “I repre-
sent myself, not ICR. Your difficul-
ties with ICR are your problem,
not mine” Then, after his talk to
the Unitarians, he handed out
copies of the November 1999 ICR
Impact article 317, “Evolution Is
Biologically Impossible”, of which
he is the sole author (see Bill
Thwaites’s critique in RNCSE
19/5]: 27-9). In this article, he is
identified as “adjunct professor of
physiology for the ICR Graduate
School”.

Mastropaolo’s talk to the
Unitarians was devoted to several
topics — evidently the same ones
he hammered home all week, and
the same ones he summarized in
his testimony before the board.
These are: (1) his scientific cre-
dentials, including a number of
physiology research grants and
publications in “top journals”; (2)
his claim that laws of thermody-

namics and probability calcula-
tions preclude the possibility of
abiogenesis (see Impact 3717); (3)
Francis Hitching’s critique of the
claim that natural selection
accounts for the neck of the
giraffe; (4) alleged flaws in the
“peppered moth” data; (5)
Haeckel’s exaggeration of the
degree of similarity in early verte-
brate embryos; (6) the Piltdown
Man hoax; and (7) the danger to
students’ lives of what they are
taught about sickle cell anemia.

THE BoARD LISTENS AND ACTS

The board met to vote on the res-
olution on December 16. Outside,
proponents of the resolution held
a candlelight prayer vigil. Inside,
to speak to the board, people had
to request time before the meet-
ing began. Each speaker was given
up to 3 minutes, with the proviso
that each person could give some
or all of his or her time to some-
one else. However, no one would
be allowed to speak more than 10
minutes. Reportedly, 72 people
requested time. Some gave their
time to others, and some left
before their turn came. Ultimately,
over a period of nearly 4 hours, 44
people spoke to the board — 24
of them against the resolution
that would have advised teachers
to teach “theories for and against
evolution”.

The first speaker asked,“Which
would you choose, Juicy Fruit or
Spearmint gum?” — and insisted
on an answer from each board
member. This was intended to
illustrate his point that the resolu-
tion was about choice, about
options, about the many ways
there are to explore the world.
Earlier claims that the resolution
allowed only scientific arguments
and not the teaching of “creation
science” quickly disappeared
amid condemnations of evolution
and of the “oligarchy of ACLU
intellectuals and church haters”.
Some of the preachers who thus
waxed eloquent reminded me of
what I had read about the Scopes
trial: that oratorical skill was espe-
cially appreciated and applauded
by the locals. The preachers




returned to their seats to be met
with expressions of admiration
from their friends and congratula-
tory handshakes all around.

Not surprisingly, a recurring
theme among proponents of the
resolution was that evolution is a
religious belief. John Dewey’s
endorsement of the Humanist
Manifesto and an article from a
1983 issue of The Humanist that
allegedly advocated using class-
rooms to promote the humanist
agenda were cited in support.

The executive director of the
American Civil Liberties Union of
West Virginia told the board that
she did not consider the resolu-
tion itself to be unconstitutional,
but her organization would cer-
tainly take legal action if any
teacher used the resolution to
teach “creation science”. An attor-
ney representing the American
Family Center for Law and Policy
said that it had assured the board
that, in the event of a lawsuit, it
would defend the board at no
cost and that the board would
win. But another attorney said
that the board would lose any
such lawsuit.

Various speakers urged the
board to have courage, or blasted
it for lacking backbone. One
speaker (who was against the res-
olution) said that he was an
unsuccessful candidate for the
board in 1984, and he belatedly
wanted to thank the voters for not
embroiling him in this debacle.

Among speakers against the
resolution, George Keller, a Union
Carbide chemist and a member of
the National Academy of
Engineering, described his survey
of creationist web sites to see if
creationists could cite any Nobel
Prize winners as favorable to their
claims. Given the opportunity,
they certainly would do so.But he
found none. He also said the pro-
posed resolution would deprive
the schools of quality control and,
for example, that it would allow
racists who describe others as
“‘mud people” to expound their
so-called “theories”.

Karl Priest claimed that a sur-
vey of secondary school science

The opinion-page editor of the Charleston Gazette despaired of the
never-ending, no-progress stream of letters on certain issues —
abortion, homosexuality, gun control, and creation/evolution. So he
instituted an on-line forum for each of these and similar subjects at
the paper’s web site: <http://wvgazette.com/static/forums.html>.

After the first month, the most popular forum was the one devoted
to the creation/evolution issue, with more than 300 postings.

teachers showed that 81% were in
favor of the resolution. I learned
later that he had conducted that
survey himself. The county’s sci-
ence supervisor told me that there
was very little response to circula-
tion of the proposed resolution.
He thought that most teachers
wanted nothing to do with it.

By virtue of advance request
and donated time, Mastropaolo
had the last 10 minutes of testi-
mony, all of which was actually
given by Betty Jarvis, who gra-
ciously agreed to respond to lead-
ing questions asked by
Mastropaolo. A transcription of
that session follows:

Q. Have you heard my pre-
sentations of the scientific
evidences from scientific
journals and books on the
subjects treated in chapters
9,10, and 11? Jarvis: Yes.

Q. Did the scientific evi-
dence documented in the
scientific literature confirm
the treatment of evolution
in chapters 9, 10, and 11?
Jarvis: No.

Q. Or did it confirm that the
treatment was based on
absurdities like abiogenesis,
fallacies like the neck of the
giraffe, forgeries like the
Piltdown Man, and frauds
like Haeckel’'s embryos?
Jarvis:Yes.

It is important to point out that
the challenged textbook, Holt’s
Biology, presents extensive legiti-
mate evidence of human evolu-
tion, and nowhere in it is
Piltdown mentioned as a part of
this evidence. One wonders what

definition of fraud allows
Mastropaolo to misrepresent the
textbook in this way while railing
against biology texts that suppos-
edly mislead our youth.
Mastropaolo concluded his line
of questioning by leading Jarvis to
agree that passage of the resolu-
tion was necessary for the civil
rights, education, health, and sur-
vival of students. The resolution
was defeated 4 to 1, and each
board member explained his or
her vote. Karl Priest protested by
donning his gorilla headdress.

SELECTION OF NEwW
TEXTBOOKS

During the school year
2000-2001, Kanawha County will
select new textbooks. A 9-mem-
ber advisory committee has been
appointed to help to select new
science texts for public schools.
The committee includes Karl
Priest, 2 other creationists, the
Rev Terry Moore, and 2 PhD
Union Carbide chemists. A differ-
ent teacher committee will actual-
ly propose which books to buy. A
Gagzette editorial worried that the
teacher committee and school
board might “succumb to cre-
ationist pressure and choose
watered-down, wishy-washy sci-
ence books that are silent about
evolution”. But so far,no teacher is
advised by the Kanawha County
school board “to present theories
for and against evolution”.

AUTHOR’S ADDRESS

Karl D Fezer

Emeritus Professor of Biology
Concord College

Athens WV 24712
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UPDATES

Alabama: Judge Roy S Moore,
best known for defying a federal
circuit court order to remove the
Ten Commandments from the
wall of his courtroom and refrain
from opening court sessions with
a prayer, is seeking the Republican
nomination for a seat on the state
supreme court. Moore has already
signaled how he would vote on
any evolution/creation case the
court might have to decide. On
June 5, The New York Times
reported that Moore said in a
speech to the Childersburg
Kiwanis Club, “While truth and
law were founded upon the God
of all creation, Man through law
now denies Him and calls it sepa-
ration. Children are told they can’t
pray in school and they teach
them evolution. Why can’t they
see the fear of God is the only
true solution?” <www10.nytimes.
com/library/national/060500
judge-moore.html>

Arizona: An anti-evolution bill
identical to the one now being
considered in Ohio (see below)
was reported out of committee
but not passed by the lower
house of the legislature.

Arkansas: NCSE members
have just reported that in late
1999, despite opposition,
Arkansas adopted a Science
Curriculum Framework that
explicitly covers evolution and
clearly explains the nature of sci-
ence. The Framework begins by
defining “theory” — “in science, a
well-substantiated explanation of
some aspect of how the natural
world works...” (p 2, emphasis
added); explains that science
deals with “events or things that
can be measured, observed or
detected”; and differentiates theo-
ries from “systems of belief” deal-
ing with such issues as “the mean-
ing of life” (p 3). It calls for stu-
dents in grades 5-8 to “[u]lnder-
stand that a scientific theory is
based on current, accepted evi-
dence” (p 9) and to be able to
“[d]escribe how environmental
changes and genetic mutation

cause species to evolve over
time” (p 12). The Framework is
available at <http://arkedu.state.
ar.us/Science_1999.PDF>.

California, Colton: NCSE
members report that district
adminstrators have instructed
middle school teacher John
MclIntosh not to present creation-
ist materials or concepts, but to
adhere to the state science cur-
riculum. McIntosh had earlier
appeared on a local television
program and stated that he was
teaching about the scientific
method by describing his partici-
pation in efforts to find Noah'’s
Ark, and offering “the other side of
the coin” when discussing geolo-
gy (see “The search for Noab’s
Ark in the science curriculum?”,
P 7.

California, Castro Valley: In
response to questions from con-
cerned citizens, the Board of
Education removed from draft sci-
ence curriculum guidelines a
requirement that students com-
pare evolution to creationism.
NCSE members in the district are
concerned that the issue may
reappear in the form of a policy
statement ostensibly expressing
“sensitivity” to diverse opinions of
students, and are continuing to
monitor proposals presented to
the board.

Idaho: Judge Daniel Eismann
has been elected to a seat on the
state Supreme Court. Before the
election, the May 9 issue of the
Idaho Statesman reported that
Eismann had said, “I have studied
evolution in great detail. I think
you can prove scientifically that
evolution has not and cannot
occur”, to explain his response to
a questionnaire distributed by a
committee of the state Christian
Coalition (which, NCSE has been
told, has now disavowed the
questionnaire).

Idaho: During its annual busi-
ness meeting on April 1, the Idaho
Academy of Science adopted a
resolution in response to the
Kansas State Board of Education’s
(SBE) 1999 decision to adopt sci-
ence standards from which cover-
age of evolution had been deleted

(see RNCSE 1999; 19/4]: 8-9).The
resolution was the same one that
had earlier been adopted by the
American Academy of Science
(AAAS) shortly after the SBE
adopted the flawed standards.The
text of the resolution, in which
the AAAS was joined by the
National Science  Teachers
Assocation and the National
Academy of Sciences, is at
<http://project2061.aaas.org/
newsinfo/kansas.htm>

Kansas: In the aftermath of
the August 1999 adoption by the
Kansas State Board of Education
of science standards that distort-
ed evolution and opened the door
for classroom use of creationist
materials (see RNCSE 1999; 19
[3], 6 and RNCSE 1999; 19 [4]:
7-9, 10-3), many districts around
the state have exercised the “local
control” that the SBE advocated.
Some have simply continued to
teach evolution; others voted to
adopt the standards as originally
written — and unofficially distrib-
uted by Kansas Citizens for
Science (KCSF). The SBE action
was a major issue in the August
elections, and a series of events
commemorating the 75th anniver-
sary of the Scopes trial focused on
races for SBE positions in the pri-
mary elections. [Read about the
election results in our next
issue.]

Kansas, Pratt: This district
walked through the door opened
by the State Board of Education.
Following months of effort by
community members and some
local school board members to
get approval for using the “intelli-
gent design” textbook Of Pandas
and People, the local board of
education voted on April 3 that
“the superintendent or his
designee is requested to establish
dialog with the science teachers
at Pratt High School, and revise
the PHS biology standards to
incorporate instruction methods
using critical analysis which both
supports and questions the theo-
ry of evolution before school
starts.”

Kentucky: A bill introduced in
the House that would have forbid-




den teaching human evolution
failed to become law in April.

Michigan, Belleville: The
local school board has voted 3-2
to approve a biology textbook
that some board members and
others had attacked for support-
ing evolution. It rejected a pro-
posal to use the “intelligent
design” textbook Of Pandas and
People and refused to consider an
evolution disclaimer.

Minnesota, Faribault: On
June 20, a state district court dis-
missed a lawsuit by Rodney
LeVake, a teacher who had been
reassigned from a biology class to
a general science class when he
told administrators he was deter-
mined to continue teaching “evi-
dence against evolution” (see
RNCSE 1999; 19/3]: 24-6, RNCSE
1999; 19/6]: 8-9, and related
story on page 13).

Ohio: State representative Ron
Hood has re-introduced his 1996
bill calling for teaching evidence
“supporting...[and] not support-
ing” evolution (see sidebar). The
difference, worried NCSE mem-
bers note, is that this time the bill
has several cosponsors. Action on
this bill is not expected before
September, and NCSE’s Ohio
members are hard at work
(again!) organizing opposition to
it.

Oklahoma: A bipartisan con-
ference committee of both hous-
es of the state legislature unani-
mously recommended that the
House “recede from” amendments
to Senate legislation concerning
the State Textbook Commission.
The amendments would have
required adoption of science
texts acknowledging “one God of
the universe” and authorized the
commission to attach disclaimers
to any textbooks (see RNCSE
1999; 19 [5]: 7-8 and RNCSE
1999; 19 [6]: 11-12). At press
time, the Senate had taken no
action on the recommendations.
Meanwhile, observers were spec-
ulating that the governor might
extend the legislative session
because it seemed unlikely that
the legislature could act on a large
backlog of bills before its summer
adjournment.

Citizens’ groups continue to
circulate petitions opposing the
Textbook Commission’s dis-
claimer, and the University of
Oklahoma Faculty Senate over-
whelmingly approved a statement
characterizing disclaimers as
unacceptable (see sidebar page
18; Norman Transcript, April 11,
2000, A1, A2).In Tulsa, a coalition
including NCSE members and the
Interfaith Alliance has sponsored
a series of community meetings
on the issue.

Washington, Burlington-
Edison: Readers of RNCSE may
recall that on March 12, CNN
aired “In the Beginning”, including
a segment on this district’s con-
tinuing controversy over efforts
by science teacher Roger DeHart
to teach “intelligent design” theo-
ry. DeHart had been ordered to
limit his use of excerpts from the
“intelligent design” text Of
Pandas and People and to bal-
ance such materials with informa-
tion on the evolutionary concepts
they criticized. (See RNCSE 71997;
17 [4]: 7, RNCSE 1998; 18 [1]: 9,
RNCSE 1998; 18 [3]: 6, RNCSE
1999; 19 [1]: 6, RNCSE 1999; 19
[3]: 6, and RNCSE 1999; 19 [6]:9.)
In May 2000, DeHart submitted a
new list of supplemental materi-
als after the deadline, and high
school principal Beth Van der
Veen refused to approve those
materials. (Waich for more details
Jfrom NCSE activists in the area
in a future issue of RNCSE.)

West Virginia, Kanawha
County: Following the Kanawha
County Board of Education’s deci-
sion not to purchase copies of the
“intelligent design” textbook Of
Pandas and People for distribu-
tion to teachers, who might then
share the book with students (see
RNCSE 1999; 19 [6]: 12), board
members are discussing a propos-
al to accept donation of the book
to school libaries. (See “Juicy Fruit
or Spearmint in West Virginia”, p
16)

National: On June 19, the US
Supreme Court declined to
review an appeal of lower court
decisions ruling unconstitutional
the Tangipahoa Parish School

Board’s policy of requiring teach-
ers in its district to read aloud a
disclaimer whenever they taught
about evolution. (See “Supreme
Court Rejects Evolution
Disclaimer”, p 4.)

NCSE thanks Ken Atkins, Gary
Bennett, Karl Black, Liz Craig,
Jerry Day, Jim Derby, Steve
Edinger, Frank Fire, Ji, Kevin
Greene, George Gumbert, Jim
Huff, Kim Jobnson, Matthew
Kaser, Jama Kolosick, Adrian
Melott, James Murray, Carol
Smith, Robert “Mac” West, and
Thair Witmer for information
used in this article.

TEXT OF THE OHIo BiLL

Regular Session
1999-2000 H. B. No. 679

Representatives Hood-Young-
Jordan-Netzley-Callender-Buchy-
Clancy-Trakas-Hoops

A BILL

To enact section 3313.6012 of
the Revised Code to require that,
whenever the theory of evolution
is included in the instructional
program of a school district or
educational service center, the
scientific evidence both support-
ive and not supportive of the the-
ory be included.

Be it enacted by the General
Assembly of the State of Ohio:

Section 1.That section 3313.6012
of the Revised Code be enacted
to read as follows:

Sec. 3313.6012. Whenever a theo-
ry of the origin of humans or
other living things that might
commonly be referred to as “evo-
lution” is included in the instruc-
tional program provided by any
school district or educational ser-
vice center, both scientific evi-
dence supporting or consistent
with the theory and scientific evi-
dence not supporting or inconsis-
tent with the theory shall be
included.
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NCSE

Board Selects
FEriend of Darwin
Awardees

The “Friend of Darwin” award
recognizes NCSE members for
their outstanding efforts to sup-
port NCSE and advance its goals.
After reviewing staff recommen-
dations, the NCSE Board of
Directors has made awards for
1999 to:

David E Thomas

Many RNCSE readers will immedi-
ately recognize the name of the
author of the winning essay in the
“Tangible Benefits of Evolution”
contest published in the last issue
(see RNCSE 1999; 19 [6]: 13); but
there is much more to tell. Thomas
is the long-time editor of the
newsletter of New Mexicans for
Science and Reason (NMSR), and
has held several offices of that
group. He counters pseudo-
science in many forms — for
example, by analyzing claims that
the corpse of a “space alien” was
found in Roswell, New Mexico,
and refuting claims that biblical
texts contain coded prophecies of
modern events (see RNCSE 71997;
17 [4]:23). He is deeply appreciat-
ed by his colleagues in NMSR for
years of effort, not only contribut-
ing personally to improving sci-
ence education in New Mexico,
but keeping fellow scientists
informed of countless opportuni-
ties to help.Thomas has consulted
with the New Mexico State Board
of Education (NMSBE) staff during
development of science content
standards, testified before the
NMSBE at countless hearings, testi-
fied at legislative committee hear-
ings and advised individual legisla-
tors who were supportive of sci-
ence education, provided
informed comment to the press,.
published opinion essays about

creation-evolution controversies
inside and outside New Mexico,
and helped judge at science fairs.

Marshall Berman

Marshall Berman was the found-
ing president of the New Mexico
group Citizens for Excellence in
Science Education (CESE). CESE
was founded to give citizens a way
of working within political
processes to improve science edu-
cation, spurred on initially by the
adoption in 1996 of state science
content standards that opened the
door to teaching “creation sci-
ence”. After helping to build a
coalition of scientists, educators,
clergy, and concerned citizens,
Berman himself successfully ran
for a seat on the New Mexico State
Board of Education (see RNCSE
1998;18[1]:6, 7). InAugust 1999,
shortly after evolution was
removed from Kansas’s science
standards, Berman and other
board members returned evolu-
tion to New Mexico’s standards.
However, Berman’s objectives
were much broader than merely
reversing earlier mistakes. He has
worked to improve the Board of
Education’s long-term policy plan-
ning and use of technology, and
has taken an active role in nation-
al organizations dedicated to
improving education. One of his
projects has been the provision of
internet resources designed to be
useful to all participants in sci-
ence education (see related arti-

cle, p 23).

Gary L Bennett

Gary Bennett, whose reports on
science education policy in Idaho
have been a consistent feature of
recent issues of RNCSE, has led
the effort of NCSE members and
others to assure that Idaho’s stu-
dents will learn about evolution.
Bennett coordinated input on sci-
ence standards by scientists and
others for countless hearings
before the Idaho Board of
Education and its committees, and
subsequent legislative review. He

built coalitions with other organi-
zations, including the state affili-
ates of the American Civil
Liberties Union and the Interfaith
Alliance. He also coordinated
opposition to adoption of the
“intelligent design” textbook Of
Pandas and People for use in sci-
ence classrooms, providing cur-
riculum commissioners with a
detailed critique of the book (see
p 31). Bennett is currently work-
ing with other scientists on plan-
ning an interdisciplinary evolu-
tion symposium to be presented
at the Idaho Academy of Science
annual meeting in 2001.

John Banister-Marx

John Banister-Marx takes every
opportunity to reach outside the
science classroom to improve sci-
ence education. He participated
in committees advising the
Arizona Board of Education on
the science curriculum, and alert-
ed NCSE and other concerned cit-
izens to the absence of evolution
from science content standards.
His efforts helped ultimately to
lead to the improvement of the
standards (see RNCSE 71998; 8 [1]:
7-9, 25, 26). Banister-Marx also
conducts workshops and devel-
ops resources on teaching evolu-
tion for K-12 science teachers.
Whether giving a workshop or
attending one, he shares informa-
tion about NCSE with teachers
wherever he goes. He is currently
working with fellow NCSE mem-
ber Larry Flammer and Outreach
Coordinator Eric Meikle on a joint
project of NCSE and the Institute
of Human Origins to develop
World Wide Web resources for
teaching about human evolution.




Friend of Darwin
Awardee Launches
On-Line Education
Resource

Marshall Berman, NCSE mem-
ber and a 1999 recipient of
NCSE’s Friend of Darwin award,
wants your help.

Berman is the Executive
Director of the Internet Learning
Network (JLN), a web-based initia-
tive of the Council on Competi-
tiveness, aimed at stimulating
improvement in K-12 science
and mathematics education. The
ILN web site is at <http://www.
getsmarter.org>. ILN’s objectives
are to:

¢ Provide students a free,
first-hand, no-risk opportu-
nity to see how their sci-
ence and mathematics skills
measure up against those of
other students around the
world.

Develop powerful content
designed to link self-assess-
ment with learning and self-
improvement.

Provide leverage for educa-
tion reform efforts in sci-
ence and mathematics.

The site provides practice
opportunities, hints, tutorials, and
links to other sites geared towards
middle school audiences.
Materials for elementary and high
school students will be added in
the fall and winter of 2000. Since
March, the site was visited by over
150 000 users from every US
state and 86 foreign countries.

Where do you come in? ILN
needs ideas for content science
and mathematics material at the
3rd, 4th, 7th and 8th, and 12th
grade levels. ILN is also looking
reviewers to evaluate and offer
suggestions to improve the hints,
links, and learning aids on the ILN
web site. The time commitment is
minimal and flexible. Reviewers’
contributions will be gratefully
acknowledged on the site.

If you can help, or know
anyone who can help, please get
in touch with Kim Grzankowski
at <kgrzanko@compete.org> or
(202) 682-4292.

NCSE Launches
Outreach Project,
Hires Eric Meikle

Molleen Matsumura
Network Project Director

In April 2000, NCSE began a
new “Outreach Project” with the
assistance of a grant from the
Dallas Foundation. “From the time
NCSE was founded,” Executive
Director Eugenie C  Scott
explained,“we have had a twofold
mission: both to defend evolution
education from sectarian attack,
and to educate the press and pub-
lic about evolution and science as
a way of knowing. As a matter of
necessity, we have had to empha-
size the first part of our mission.
With this new project, we can do
that job even better, and expand
our work increasing public under-
standing of evolution.”

Dr Eric Meikle, the new
Outreach Coordinator, will devel-
op a speakers’ bureau, set up a
program for regularly informing
the press of important develop-
ments in the evolution/creation
controversy, help to develop edu-
cational materials and expand the
information available on NCSE’s
web site, and help to assist com-
munities that are coping with
efforts to undermine evolution
education.

Meikle comes to NCSE with
more than 25 years of experience
researching and teaching about
evolution. Most recently he
worked at the Institute of Human
Origins (IHO), a non-profit, multi-
disciplinary research organization
dedicated to the recovery and
analysis of the fossil evidence for
human evolution. While IHO’s pri-
mary mission is research, it is also
strongly committed to education,
and Meikle was responsible for
many programs providing infor-
mation to the press and public,

and arranging school programs
and teacher workshops. In these
capacities he frequently cooperat-
ed with NCSE.

After completing a PhD in
physical anthropology, Dr Meikle
edited or contributed to several
books and published scholarly
papers. He has taught at the col-
lege level, and participated in a
number of programs to improve
public understanding of evolution
and to help classroom teachers
develop curricula for teaching
about human evolution. He
worked with NCSE advising on
content for the “Stones and
Bones” project jointly developed
by the Los Angeles Unified School
District, the Los Angeles County
Museum, and the LSB Leakey
Foundation. This nationally dis-
seminated project produced casts
of fossils and laboratory materials
for use in high school biology,
general science, and anthropology
courses.

Please join us in welcoming
this valued new member of our
staff, and in watching for devel-
opments in the Outreach Project.
Very soon we will be able to say
“Yes!” to the many NCSE mem-
bers who have asked whether we
could send speakers to their com-
munities.
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In Memory of Bob Schadewald

Eugenie C Scott, NCSE Executive Director

On March 12, 2000, Robert J
Schadewald, former NCSE
President, died in Minneapolis,
Minnesota, at age 57 of
complications from cancer.

Bob was a technical writer by
profession, but he was known to
NCSE members and many others as
a researcher of the scientifically
quirky. The creation/evolution issue
occupied much of his time, but his
true specialty was the turn-of-the-
century flat-earth, geocentric, and
hollow-earth movements. It would
not be an exaggeration to say that
he was truly the authority on these
early pseudosciences, about which
he wrote several articles.

He assembled an unusually com-
plete library of materials on these
enthusiasms, including original
books and pamphlets as well as
copies of obscure and one-of-a-kind
items archived at libraries in the US
and abroad. Bob was a bibliophile’s
bibliophile: whenever he visited a
city, he inevitably would check the
library’s holdings, and he always
made the rounds of used book
stores. Bob’s library reflected his
fascination with how science could
be distorted, spun around, and
turned inside out to justify false
claims, whether those of special
creation, or the even more bizarre
“theory” of a hollow earth.

He delighted in pointing out sim-
ilarities in how geocentrists, flat-
earthers, and creationists marshaled
their arguments. One of his prize
possessions was a framed certifi-
cate declaring him a member of the
International Flat Earth Society,
headed by Charles K Johnson, of
Lancaster, California. He was always
happy to relate the story of how
Johnson rescinded his membership
after he discovered that Bob pos-
sessed “spherical tendencies”.

When I broke the news of his
death to various friends and associ-
ates, the universal response was dis-
may that Bob had died so young,
depriving us of his intelligence, his
knowledge, his wit, and his compa-
ny.“He knew so much!” was a com-
mon lament, and indeed, Bob had a
wealth of information, seemingly
retrievable on a moment’s reflec-
tion. I know that I relied a lot on his
mental encyclopedia as well as on
his keen insight into the people and
ideas of the creationism controver-

For Bob, more than any of us,
personally knew and was friends
with many of the people whose
ideas we disagree with. Readers of
RNCSE (and its predecessor, NCSE
Reports, which Bob once edited)
will recall Bob’s published analyses
of quadrennial International
Creationism Conferences, which he
faithfully attended.There was never
any question that he disagreed pro-
foundly with the “research” present-
ed at these meetings, and he gave
no quarter in vigorous debate with
the creationists participating in
these meetings, but he saw no con-
tradiction in going out afterward for
a beer with these same adversaries.

He made a distinction between
creationists whom he considered
sincere and who treated the scien-
tific data on evolution fairly (even if
they rejected it), and others whom
he considered “snake-oil salesmen”.
When one creationist recently lost
most of his personal library in a fire,
Bob generously boxed up duplicate
copies of his books on the cre-
ation/evolution controversy and
shipped them off. There are a num-
ber of creationists who personally
will miss Bob, even though they
may not miss his barbed criticisms
of their scientific statements or his
astute dissections of their logic.

Bob resigned from the NCSE
Board of Directors in the mid-1990s,
citing increased demands of work as
well as some personal reasons. But
he remained an “on-call” advisor to
me and our board members, and
was a strong proponent of NCSE to
the general public. He maintained
informal email connections to many
other “creationism fighters”, sharing
information and suggesting strategy
up until the last week of his life.

Once, after a typically long NCSE
board meeting, a group of us had

gone out for dinner. Immersed as
we were in the creation and evolu-
tion controversy, after a few drinks,
we started talking about creationist
“scientific models” — laughing
about the convolutions of data and
theory required to accommodate
scientific data within a 6-day cre-
ationist model. Much of the conver-
sation consisted of “and can you
believe that they actually think...?”
as we regaled one another with
examples of creationists’ apparent
ability to believe at least 7 impossi-
ble things before breakfast. We were
having a pretty good time at the
opposition’s expense, when Bob
looked up and said, “You know,
somewhere, there’s probably a
bunch of creationists sitting around
a table, drinking beer and saying,
‘those evolutionists! Can you
believe they actually think...?’”
We’re going to miss him.

SCHADEWALD
MEMORIAL FUND

Bob Schadewald had an
extraordinary library of books,
pamphlets, journals, and other
printed material on a wide vari-
ety of pseudosciences, including
flat-earthism, hollow-earthism,
geocentrism, creationism, per-
petual motion machines, and
other examples of science’s
being enlisted into support of an
ideology. He was concerned that
his library holdings in these
areas remain intact and that the
results of his many years of col-
lecting be made available to
researchers. NCSE has therefore
established the Robert J
Schadewald Memorial Fund, the
major purpose of which is to
secure an appropriate resting
place or places for the compo-
nents of Bob’s library. Bob’s
widow Wendy is in full agree-
ment,

Tax-deductible donations can
be sent to the NCSE address on
the back cover of this issue.
Mark donations “Schadewald
Memorial Fund”, and they will
be appropriately credited. We
and future scholars thank you
for your generosity.




Of Mousetraps and Men:
Behe on Biochemistry

Niall Shanks and Karl H Joplin

n Darwin’s Black Box: The Biochemical

Challenge to Evolution, biochemist Michael

Behe claims that biochemical systems exhib-
it a special kind of complexity — #rreducible com-
plexity — that cannot possibly have evolved and
must have resulted from intelligent design. Like
other intelligent-design creationists, Behe is vague
about both the identity and methods of his intelli-
gent designer, though he does distinguish between
the hypothesis of natural design (by space aliens,
perhaps) and that of supernatural design (1996,
248-9).

As Behe is aware, postulating intelligent design by
space aliens only postpones a confrontation with
the problem of the origins of complexity. After all,
who designed the designers? Thus the unwary read-
er is pointed in the direction of a supernatural, unde-
signed designer. But if you were puzzled by bio-
chemical complexity in the first place, this latter
hypothesis, involving as it does an unknown super-
natural being that employs unknown materials and
methods, can hardly result in a net reduction of mys-
tification.

Luckily we do not have to settle this matter. It
turns out that Behe’s intelligent design hypothesis is
the result of his failure to consider relevant natural
processes when trying to account for the origins of
biochemical complexity. This problem arises in turn
because Behe thinks about biochemical complexity
with the aid of a misleading mechanical analogy —
the well-designed mousetrap. The mechanical
mousetrap is to Michael Behe what the mechanical
watch was to William Paley.And it goes without say-
ing that machines have designers.

Niall Shanks is a professor of pbilosopby and

an adjunct professor in the department of bio-
logical sciences at East Tennessee State University.
He is currently engaged in research into the
Dhbilosophbical foundations of evolutionary

theory. Karl H Joplin is an associate professor

of biological sciences at East Tennessee State
University. His field of specialty is molecular
aspects of insect development. Shanks and

Joplin are currently engaged in research

into the role of self-organization and ¢
chaotic dynamics in insect bebavior.

So how should we think about design and design-
ers? We will argue first that the historical process of
the intelligent human design of technological arti-
facts, such as mousetraps, needs to be sharply differ-
entiated from the hypothetical magical process of
supernatural design and creation ex nibilo (literally
from nothing). In fact, Behe’s case derives its appeal
from a failure to examine the details of the human
design process. Naturally, he provides no details
whatsoever of the hypothetical supernatural design
process. Secondly, we will show why the mousetrap
analogy fails to do justice to the richness of bio-
chemical complexity. And thirdly, we will offer a
conceptual framework that explains the origins of
the irreducible complexity Behe finds so mysterious
(see also Behe 2000). The key, as we shall argue, is
that most real biochemical systems exhibit a type of
complexity that we term redundant complexity: a
form of complexity that results from natural evolu-
tionary processes amenable to scientific study.

THE MoOUSETRAP MODEL OF
BiocHEMICAL COMPLEXITY

Behe’s central thesis is that the biochemical systems
we find in living organisms manifest #rreducible
complexity. He further contends that processes of
the kind invoked in evolutionary biology cannot
explain the origin of érreducibly complex biochemi-
cal systems. Behe explains:

By irreducibly complex 1 mean a single system
composed of several well-matched, interacting
parts that contribute to the basic function,
wherein the removal of any one of the parts
causes the system to effectively cease func-
tioning.An irreducibly complex system cannot
be produced directly (that is, by continuously
improving the initial function, which contin-
ues to work by the same mechanism) by slight,
successive modifications of a precursor sys-
tem, because any precursor to an irreducibly
complex system that is missing a part is by def-
inition nonfunctional (1996: 39).

Behe contends that although intelligent design
processes of the kind we find in engineering, for
example, can give rise to irreducibly complex sys-
tems, evolutionary processes cannot.
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Behe employs an analogy with well-designed
mousetraps. A mousetrap has several components,
all of which are necessary for catching mice. A pre-
cursor “trap” that lacked one of the components —
the spring, the trigger, or the platform, perhaps —
could not trap mice. Lacking even minimal func-
tion, it could not be improved through incremental
adaptive evolution to become a functioning trap.
We already know that mousetraps require intelli-
gent human designers. Behe argues that functioning
biochemical systems are like mousetraps. They
could not have evolved through incremental adap-
tive evolution, and must be the products of super-
human intelligent design. This argument, like all
design arguments, has a surface plausibility. It is too
bad that those who rely on design arguments have
never taken the time to think clearly about what is
actually involved in the intelligent human design of
technological artifacts.

THE ORIGIN OF ARTIFACTS

It is essential to differentiate between the actual
behavior of intelligent human designers on the one
hand and the hypothetical action of a supernatural
being on the other hand. Human engineers do not
create or manufacture anything ex nibilo, nor are
the processes of design secular miracles; to suggest
otherwise is misleading. For ordinary objects like
mousetraps, we can infer that they are designed
without having any knowledge of their designer.
Why? Because we all know that mouse-

Naturalistic traps are artifz.lcts, and by definition arti-
facts have designers.
evolutionary But, by studying the history of artifacts

and engaging in reverse engineering, we

hypotheses exist can often uncover the identities of actual

to explain the
same features
that lead Behe
to ... a designer.

human designers, as well as the methods
and materials they employed.That is why
it is important to study the processes of
human design, and not just the design
itself. Can we analogously study the
design process of the hypothetical super-
natural designer? No proponent of super-

——  3tural design — not St Thomas Aquinas,
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not Archdeacon Paley, not Michael Behe
and his numerous sympathizers — has ever offered
the slightest clue about how this could be done sci-
entifically.

Intelligent design theorists, noting that various
biochemical systems give the appearance of being
designed, aim to argue that they are, like artifacts,
actually the products of design. However, if they are
not like artifacts — if the appearance of design is
deceiving — then all bets are off. Although a bio-
chemical system might give the appearance of
being designed, the conclusion that the system
actually results from design could be made eviden-
tially respectable only if, for example, we can find
some compelling scientific evidence concerning
the methods and materials employed, and also some

compelling historical evidence concerning the
identity of the designer.

Why should this be so? The reason lies in a fun-
damental difference between things such as mouse-
traps or watches, on the one hand, and things such
as biochemical systems, on the other. Mousetraps
and watches are antecedently known to be artifacts,
and hence to have human designers (even if their
identities and methods are obscure). For these
objects, the question of design can often be safely
separated from the questions of how designed and
by whom.

But in the case of the alleged intelligent design of
biochemical systems, these questions are all inextri-
cably intertwined precisely because it is 7ot known
antecedently that biochemical systems result from
deliberate design by a non-human agent (or agents)
of supernatural origin. The very claim of design
itself requires evidential justification. Providing evi-
dentially grounded answers to the questions of how
and by whom these systems were designed would
simultaneously provide powerful evidence that the
systems were indeed designed - a matter sorely in
need of justification.This issue is made all the more
acute because naturalistic evolutionary hypotheses
exist to explain the same features that lead Behe to
postulate a designer; one is presented below. For
this reason, the features of biochemical systems that
Behe points to cannot simply be viewed as the reg-
istered trademark of the creator or the hallmark of
design. Behe has made an extraordinary claim, and
its validation will require extraordinary evidence.
Behe makes no attempt to meet this evidential
requirement.

Moreover, in his argument Behe cavalierly
ignores common facts about the human design
process, which, like biological evolution itself,
involves descent with modification. The intelligent
human design of artifacts is frequently a historical
process resulting from the generation of variation
on existing technological themes along with selec-
tive retention of specific variants for further elabo-
ration. Human engineers have long known that the
problem-solving process is a historical, tinkering,
trial-and-error process.

Indeed, it is the ability to produce multiple vari-
ants on themes, by varying parameters, that makes
modeling and simulation such a powerful tool in
the design of technological artifacts such as aircraft
(Vincenti 1990). Even at the dawn of powered
flight, the Wright brothers built, tested, and discard-
ed numerous models in wind-tunnel tests. Many
variants based on existing glider designs were tried,
but only a few were chosen and selected for further
elaboration. The ultimate fruit of this trial-and-error
process was a powered machine adapted to an aer-
ial niche! It was not magically created by some
human intellectual whirlwind using pieces of junk-
yard scrap.

The concept of supernatural intelligent design




derives at least some of its appeal from the fact that
we humans have actual experience of the intelligent
design of artifacts. But when what is involved in
human design is properly understood, do we really
want to understand the hypothetical supernatural
design process by analogy with the bungling, tinker-
ing, trial-and-error process of our own experience?
And if the supernatural process is different from the
human process, how is it different? And how could
we settle disputes between rival hypotheses about
the details of the supernatural design process? Until
these issues are addressed, biochemistry’s mysteries
will not be solved through the invocation of super-
natural design, because until they are dealt with, the
appeal to supernatural design will be effectively no
different from the claim that it all happened by
magic. If ever there was an explanatory black box,
this is it!

Perhaps our point is now clear. But if it is not, let us
elaborate using some examples given by Gary Cziko:

In 1793, Eli Whitney’s cotton gin that removed
seeds from short-stapled cotton was based on
the Indian charka, which had been in use for
thousands of years to remove seeds from long-
stapled cotton. Joseph Henry’s electric motor
of 1831 copied many of the mechanisms
involved in the steam engine.The development
of the first transistor at Bell Laboratories in
1947 ... owed much to the work of German
physicist Ferdinand Braun who, in the 1870s,
found that certain crystals conduct electricity
in only one direction (1995: 163).

‘What at first glance might appear to be an ahis-
torical special human creation is really an artifact
belonging to an historical lineage, where new arti-
facts result from the same variation-and-selection
processes that are the staple of evolutionary expla-
nations.

HORIZONTAL TRANSFER

To see how this works, consider intelligently
designed jet engines. These are clearly a different
species of technological artifact from intelligently
designed water-wheels.Yet over the last 300 years we
can trace a line of descent from water-wheels to
water turbines, and then from water turbines to
steam turbines, gas turbines, and jet engines, with
variation-and-selection processes playing important
roles in all the major engineering transitions.

Needless to say, jet engines did not descend in a
simple linear fashion from water—wheels. Rather,
these artifacts emerged through processes involving
borizontal transfers of modules from other evolving
technological lineages (for example, fuel technolo-
gies, metallurgical technologies, and so on).The new
modules were further modified as they were gradual-
ly incorporated through trial-and-error processes
leading to the development of symbiotic relation-
ships.

Interestingly, although there are some obvious
and important differences between technological
and biological evolution — the former is best
explained in terms of intelligent ¢human) design,
whereas the latter is not — they do not differ with
respect to having benefited from horizontal module
exchanges.

Horizontal transfers play an important role in bio-
logical evolution. Modules evolving in one lineage
can be transferred to other lineages, where they typ-
ically undergo further evolutionary modification. For
instance, changing the example from jet engines to
eukaryotic cells, evolutionary biologists now see the
mitochondrial power plants as the fruits of a symbi-
otic union between at least two distinct prokaryotic
lineages — the integrated endosymbiotic
whole is greater than the sum of its
prokaryotic parts.

Nor should the evolutionary theorist
ignore horizontal plasmid exchanges by
means of which genetic information in one
bacterial lineage can find its way into
another, distinct, lineage. On a larger scale,
there is, of course, horizontal exchange
through hybridization. In this process, of
great importance in plant evolution, first-
generation hybrids show a genuine mix-
ture of characteristics from the distinct parental lin-
eages.

And what of the origin of mousetraps? Variation-
and-selection processes have played an important
role here too. Since the US Patent Office opened in
1838, it has granted more than 4400 mousetrap
patents. Currently, about 40 new mousetrap patents
are issued each year.Ten times that many patents are
turned away, mostly because they are not minimally
functional. The Patent Office mousetrap taxonomy
recognizes 39 subclasses, including “Impalers”,
“Smiters”, “Swinging Strikers”, “Choking or
Squeezing”,“Constricting Noose”, and “Electrocuting
and Explosive” (Hope 1990: 92)

Devices that kill mice by hitting them have a long
and interesting technological evolutionary history
— see Hornell (1940). The spring-loaded trap dis-
cussed by Behe appeared in the 1890s, and was
patented in 1903 (nr. 744379) by John Mast, a
Pennsylvania coleslaw manufacturer with a serious
rodent problem. The spring-loaded trap did not
result from design and creation from nothing — a
secular miracle in Pennsylvania. Rather, Mast had
studied existing mousetrap patents and had bor-
rowed from 5 or 6 of them — thus showing the
importance of horizontal information transfers —
before filing his own patent application in October
1899 (Hope 1990: 94). Behe’s mousetrap is in fact a
technological hybrid, descended with modification
from earlier traps in a complex historical evolution-
ary process. Although the mousetrap is intelligently
designed, it did not appear by a magical, ahistorical

Behe’s mouse-
trap is in fact ...
descended with

modification
from earlier

traps....
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process of special creation, the details of which are
forever hidden from public view!

BiocHEMICAL COMPLEXITY
AND THE MOUSETRAP ANALOGY

But what of the mousetrap analogy of biochemical
complexity? Here we will present some examples
from biochemistry that call into question the gen-
eral biochemical relevance of the mousetrap analo-
gy. We will argue first that Behe’s mousetrap analo-
gy leads him to ignore a crucial aspect of the bio-
chemical complexity we observe in nature: the phe-
nomenon of redundant biochemical complexity.
Redundant biochemical complexity represents the
biochemical and molecular footprints of evolution-
ary processes in action. Having explained and illus-
trated this concept, we will then argue that redun-
dant complexity provides the key for a natural, evo-
lutionary understanding of the origins of irre-
ducible complexity. We do not pretend to have a
complete account of evolutionary biochemistry. We
suspect that the details will eventually emerge from
continuing scientific research. But rather than spec-
ulate about these matters, we will focus instead on
what we do know about biochemical systems.
While biochemical complexity has many sources,

eesessssss————— On¢ Of the key concepts underlying our

Behe’s mouse-
trap analogy
leads him to
ignore ... the
phenomenon of

current understanding of biochemical
evolution is that of gene duplication, a
process whereby a gene is doubled in a
genotype. As a result of this process, one
gene can continue the old function, while
the duplicate is freed up to be co-opted to
serve novel functional ends — the dupli-
cate gene acquires mutations that change
its activity. These mutations may be pre-

redundant served or eliminated through the opera-
bioch icol tion of natural selection. If preserved,

lochemica these mutations can lead to new func-
complexity. tions. More importantly for our purposes,
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gene duplication is also a central evolu-
tionary source of some of the redundant
complexity we actually observe in biochemical sys-
tems (Shanks and Joplin 1999). So what is redundant
biochemical complexity?

We see redundant complexity when we notice
that many actual biochemical processes do not
involve simple linear sequences of reactions, with
function destroyed by the absence of a given com-
ponent in the sequence. Instead, they are the prod-
uct of a large number of overlapping, slightly differ-
ent — hence redundant — processes. Redundant
complexity is also embodied in the existence of
back-up systems, which can take over if a primary
system fails. Finally, redundant complexity is
observed in the phenomenon of convergent bio-
chemical evolution, wherein systems with different
evolutionary histories, perhaps using different
mechanisms, nevertheless achieve. similar biochem-
ical functions.

Redundant complexity turns out to lie at the
heart of the stability that biochemical processes
manifest in the face of perturbations that ought to
catastrophically disrupt systems like Behe’s well-
designed, minimalist mousetrap — the absence of
any component of which should render the system
unable to perform its function. To understand
redundant complexity better, it will help to look at
some examples.

REDUNDANT PATHWAY COMPLEXITY

If we examine the central catabolic pathway of gly-
colysis (the interconnected series of reactions by
which glucose is broken down to release usable
energy), it looks superficially as though the product
of one reaction in the series is required as the sub-
strate for the next reaction in the sequence.
Thinking of glycolysis on the mousetrap model, one
would expect that removing one component —
enzyme, substrate, or product — would shut down
the pathway and prevent the continual production
of energy. In fact, almost every step in this pathway
is redundantly complex. As an example, let us look
at a key step, the production of glucose-6-phos-
phate from glucose, catalyzed by the enzyme hex-
okinase.

Not only does hexokinase activate the relatively
stable glucose (Bennett and Steitz 1978), but it is a
multipurpose enzyme that in part controls the rate
of the first part of the glycolytic pathway by direct-
ing the chemistry of glucose either to build up more
complex molecules (anabolism) or to harvest the
energy stored in glucose (catabolism).The direction
of chemical activity is dependent only on the con-
centration of the substrates, products, and various
components of the pathway (Voet and Voet 1995).

One might assume, therefore, that here we have
a good example of Behe’s irreducible complexity.
Remove the enzyme and the reaction should stop.
But this intuition rests only on a superficial charac-
terization of this step in the pathway. Looking at the
fine details — where the devil proverbially lurks —
reveals an unexpected complexity in what initially
appeared to be a simple, straightforward chemical
situation.

In typical vertebrate tissue, redundant complexi-
ty is manifested in the existence of several different
variants (isoforms) of hexokinase. All of these are
present, as a result of gene duplication and differ-
ential expression, in varying proportions, in differ-
ent tissues.The proportions of the variants differ for
the specialized functions of the tissues in which
they are present, depending on whether the tissue
requires rapid utilization of energy (as in muscles)
or is involved in converting glucose into the storage
form glycogen (as in the liver). Removal of a given
variant of hexokinase does not disrupt glycolysis,
although it may have an effect on the efficiency
with which a function is achieved. So there is redun-
dant complexity here, in the first, seemingly simple
and straightforward, step of the glycolytic pathway.




Each of the other components of the rest of the
glycolysis pathway manifests similar redundancies.
Remove glucose, and the pathway can utilize numer-
ous other hexose (6-carbon atom) sugars to supply
the next product. Knock out one enzyme variant,
and the other variants in the tissue can take over its
function — maybe not quite as efficiently, but as
Behe concedes, efficiency can be improved by nat-
ural selection over evolutionary time.There are back-
up systems too. For example, if all the variants of
hexokinase were removed, there are alternative
pathways, such as the pentose phosphate pathway,
that can supply the needed products (Martini and
Ursini 1996).

It is a hallmark of many evolved biochemical sys-
tems that there are typically multiple causal routes
to a given functional end, and where one route fails,
another can take over.The existence of variants of a
given enzyme are evolutionary legacies — legacies
by means of which one and the same enzyme can be
adapted to serve different specialized functions in
different specialized tissues.

GENETIC KNOCKOUT

Another way in which we can see the general inad-
equacy of the mousetrap analogy of biochemistry is
simply to remove specific sections of an organism’s
genome. This procedure has recently been applied
to mammals. Researchers can now target a specific
gene in mice and “knock it out” (Travis 1992). Such
knockout mice are valuable models for human dis-
eases in gene function experiments. However, such
mice do not always give the expected result — they
do not exhibit the predicted functional deficits —
due to the type of redundant complexity we have
been discussing.

One example concerns the gene p53, which was
originally identified as a tumor suppression gene, but
has subsequently been found to be involved in a
number of fundamental cell processes. For example,
it plays roles in gene transcription, the cell cycle, pro-
grammed cell death (apoptosis), DNA replication,
and DNA repair processes (Elledge and Lee 1995).

If you thought of this case as a genetic mousetrap,
you might be tempted to think that the removal of
this gene, involved as it is in all of these vital process-
es, would lead to catastrophic collapse of the devel-
opmental process — a bit like removing the spring,
trigger, or platform from Behe’s mousetrap. But this is
not the case, since p53 knockouts in mice yield off-
spring that are viable and fertile, although susceptible
to the early appearance of spontaneous tumors
(Dowehower and others 1992).This suggests the fol-
lowing dilemma: either p53 is not required for
embryonic development or there are redundant ways
in which the function of the missing component is
compensated for (Elledge and Lee 1995). The evi-
dence at hand supports redundant complexity, since
there are at least 400 proteins associated with the
proper control of the cell cycle alone (Murray and

Hunt 1993), and it would appear that some of these
other proteins pick up the slack created by the miss-
ing p53.Such mice can still be caught in mousetraps!

GENOMICS

We are discovering more and more about the nature
and role of redundant complexity. Consider the new
field of genomics. The study of genome sequences
has revealed some startling findings about the com-
plexity and organization of biological organisms.The
genome of the yeast Saccharomyces cerevisiae con-
tains many redundant sequences. Fifty-three duplicat-
ed gene clusters, making 30% of the yeast genome,
have been identified (Clayton and others 1997).
Such findings concerning gene duplication lead to
an interesting question concerning Behe’s use of the
mousetrap analogy. That is, how few genes does it
take to maintain a free-living organism? Experiments
at Celera Genomics are currently underway to
knock out all nonessential genes from Mycoplasma
Pprneumoniae.

If these experiments succeed, the resulting mini-
mal organism will be noteworthy as a genuine exam-
ple of a genetic version of Behe’s mousetrap. If the
organism really is genetically minimal, the absence
of any component will be fatal. And such a minimal
organism will be peculiar precisely because it will
be a laboratory artifact — a drastic artificial modifi-
cation of a redundantly complex natural system.

REDUNDANT ORIGINS OF
IRREDUCIBLE COMPLEXITY

The existence of redundant complexity is evidence
of the operation of evolutionary processes at the
biochemical level. But it does not show that Behe is
wrong to point to the existence of irreducible com-
plexity. Let us suppose that some of his candidate
examples of irreducible complexity are correct.
Redundant complexity gives us the tools to explain
the origins of what Behe found so mysterious.To see
how redundant complexity might explain the ori-
gins of irreducible complexity, let us borrow an
architectural image from AG Cairns-Smith, a bio-
chemist interested in the origins of biochemical
complexity (1986: 59-60).

Consider a free-standing arch of stones. It mani-
fests irreducible complexity in that the keystone at
the top of the arch is supported by all the other
stones in the arch, yet these stones themselves can-
not stand without the keystone. In other words, all
the component stones depend on each other. Take
away any stone, and the arch collapses.

Notwithstanding this fact about arches, it is nev-
ertheless possible to construct them in gradual
stages. You cannot gradually build a self-supporting,
free-standing arch using only the component stones,
piling them up, one at a time. But if you have scaf-
folding — and a pile of rocks will suffice to support
the growing structure — you can build the arch one
stone at a time until the keystone is in place and the
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structure becomes self-supporting. When this
occurs, the now redundant scaffolding can be
removed to leave the free-standing structure.

The study of developmental processes suggests
that an important biological role is played by
removable scaffolding in the formation of all man-
ner of elaborate structures, including body parts
and neural pathways. For example, developmental
scaffolding, in the form of an initial superabundance
of cells, can be removed by programmed cell death
(apoptosis). This process plays a crucial role in the
developmental sculpting of such structures as fin-
gers and toes (Campbell 1996: 980; Lewis 1995: 15).

Natural evolutionary processes give rise to the
redundant complexity we observe in biochemical
systems. But these redundancies may also provide,
in concert with extant functional systems and struc-
tures, the biochemical scaffolding to support the
gradual evolution of systems that can ultimately
manifest irreducible complexity when the scaffold-
ing is reduced or removed. By the operations of nat-
ural selection, some of these biochemical arches
will be retained for further evolutionary elabora-
tion, while others will be eliminated. In effect, irre-
ducible complexity results from the evolutionary
reduction of redundancy in redundantly complex
systems — systems that are themselves the fruits of
evolutionary processes.

In an earlier paper (Shanks and Joplin 1999), we
argued that self-organizing chemical reactions —
many of which are suitable for demonstration in the
classroom or laboratory — can give rise to irre-
ducibly complex chemical systems. Our claim here
is that redundant complexity provides another nat-
ural evolutionary route to the same end. We are a
long way from having to abandon natural science in
favor of supernatural hypotheses concerning the
origins of biochemical complexity.

CONCLUSIONS

Although there is much that we do not know about
the biochemistry of living systems, and Behe points
to some good examples, we do know that they are
not like designed artifacts such as mousetraps.
Behe’s case against evolution is a good example of
the perils of being trapped by a metaphor — a
metaphor that Behe has not properly understood. A
closer look at human intelligent design processes
reveals not secular versions of theological design
and creation ex nibilo, but instead complex mani-
festations of analogs of evolutionary processes —
this time in the domain of the cultural evolution of
technological artifacts. Descent with modification
is as important in the origin of artifacts as it is in the
origin of species.

We have also argued that many evolved bio-
chemical and molecular systems exhibit redundant
complexity. This kind of complexity simultaneously
accounts for the stability of evolved biochemical
systems and processes in the face of even quite rad-

ical perturbations, for biochemical and metabolic
plasticity, and, mainly as a result of gene duplication,
for the co-optation of extant structures and process-
es in the course of evolutionary time to serve novel
functional ends.

More importantly, redundant biochemical com-
plexity points to the general biochemical inadequacy
of the mousetrap analogy while providing a natural
evolutionary basis for the appearance of biochemical
systems manifesting irreducible complexity. Of
course, for some types of engineering problem,
intelligent human designers build in redundancy
and back-up systems. Perhaps Behe might want to
argue that the resulting artifacts, with their engi-
neered redundancy, suggest a more sophisticated
design analogy.The trouble here is that naturalistic,
evolutionary processes give rise to similar bio-
chemical redundancies—and do so without appeals
to supernatural biochemical designers of unknown
identity, using unknown materials and methods.
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Of Pandas and People:
The Central Question of Biological Origins, 2nd edition

A Review of the Proposed Use of a Supplementary

“Intelligent Design” Textbook in Idaho’s Public Schools

[Throughout the country, school
boards are receiving offers of
Jree or low-cost copies of the sup-
plementary textbook, Of Pandas
and People: The Central Question
of Biological Origins, by Dean
Kenyon and Percival Davis.
NCSE member Gary Benneitt
completed a comprebensive
review of Pandas last fall to assist
the Idabo Department of
Education in its decision on
whether to adopt the book as a
recognized classroom resource.
This abbreviated version of bis
review to accompanies the
annual bibliograpby by Frank
Sonleitner listing recent scientific
research that addresses the
issues raised by Pandas.]

CONSISTENCY WITH
DEPARTMENT OF EDUCATION
POSITION STATEMENT ON
SCIENCE

The book Of Pandas and People
(hereafter, Pandas) is inconsistent
with the Idaho position statement
on science, which bases its accep-
tance decisions on the publica-
tions of the American Association
for the Advancement of Science
(AAAS) and the National Science
Teachers Association (NSTA). Both
the AAAS and the NSTA have con-
sistently supported the teaching
of the scientifically accepted the-
ory of evolution. In contrast,
under the guise of an alternative
approach known as “intelligent
design”, Pandas does little more
than attack the theory of evolu-
tion.I was unable to find any peer-
reviewed scientific literature on
the “theory of intelligent design”
either cited in the text or in pro-
fessional scientific research jour-
nals. Furthermore, published
work dealing with “intelligent

design” by the authors of Pandas
has not been found in respected
science journals. Since legitimate
scientists are not working on so-
called “intelligent design”, this
book should not be used in any
science class.

CONSISTENCY WITH STATE
EXITING STANDARDS

By attacking the theory of evolu-
tion, Pandas fails to support
Idaho’s draft high school exiting
standards:

Unifying  Concepts  of
Science, Section I.D of the
Science Standards, states
that “[t]he student will
demonstrate an understand-
ing of the process of evolu-
tion as it relates to the grad-
ual changes in the universe
and of equilibrium as a phys-
ical state”.

Section V (Interdependence
of Organisms and Biological
Change) states that “[t]he
student will understand the
theory of biological evolu-
tion” and that “[t]he student
should explain the interde-
pendence of organisms”.

Science is based on finding natur-
al explanations for why the uni-
verse works as it does. Pandas
invokes a supernatural belief
called “intelligent design” (which
looks like nothing more than the
latest manifestation of the dis-
credited belief system known as
“creationism”) to explain the ori-
gins of life and the creation of the
different species of life. Science
does not address the supernatur-
al, which is beyond scientific mea-
surement, so Pandas does not
qualify as a science textbook.

FEATURE

SCIENTIFIC CONTENTS

Does the book provide
accurate, reliable, scientific
information?

No. Instead of utilizing peer-
reviewed scientific information
from the accepted science journals
(for example, Science and Nature)
and a wealth of literature on the
best and most current scientific
thinking, Pandas engages in
sophistry to advance its agenda. In
Suggested Reading/Resources, it
tends to cite discredited creationist
books. The book uses quasireli-
gious arguments and special plead-
ing to try to discredit the theory of
evolution. Many of these arguments
attack science of a much earlier era
(for example, Oparin’s hypothesis,
the Miller-Urey experiment, and so
on) and are therefore outdated.The
authors of Pandas ignore or seem
unaware of the tremendous strides
that have been made in biology in
the intervening decades.

Does the book present
scientific theory?

No.The authors provide no scien-
tific documentation for the claim
that “intelligent design” is an alter-
native to the accepted theory of
evolution. The National Academy
of Sciences,America’s premier sci-
entific body, has defined “theory”
as “[i]n science, a well-substantiat-
ed explanation of some aspect of
the natural world that can incor-
porate facts, laws, inferences, and
tested hypotheses”. Since “intelli-
gent design” is not well-substanti-
ated in the accepted scientific lit-
erature, it does not qualify as a sci-
entific theory.

Is the scientific method
empbasized?

No.Although there is no rigid def-
inition of the scientific method,

by Gary L Bennett
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one can say in general that it is a
way of thinking in which
hypotheses are tested against sys-
tematic observations of the natur-
al universe. Classically, the scien-
tific method is often defined as a
process or method in which a
problem is identified, relevant
data are gathered, a hypothesis is
formulated on the basis of these
data, and the hypothesis is then
empirically tested. This can be
done by conducting laboratory
experiments and/or gathering
information (such as collecting
fossils or observing stars). Critics
or skeptics of the hypothesis
should be able to conduct their
own experiments or make their
own scientific observations to
test the hypothesis. Pandas fails
to use the scientific method;
instead, it appeals to an unidenti-
fied supernatural agent.

Instead of using the scientific
method, what Pandas has done is
to produce what philosophers
call a “closed system”. As the
thinker and writer Arthur Koestler
wrote:

A closed system has three
peculiarities. Firstly, it claims
to represent a truth of uni-
versal validity, capable of
explaining all phenomena,
and to have a cure for all
that ails man. In the second
place, it is a system which
cannot be refuted by evi-
dence, because all potential-
ly damaging data are auto-
matically processed and
reinterpreted to make them
fit the expected pattern.The
processing is done by
sophisticated methods of
casuistry, centered on
axioms of great emotive
power,and indifferent to the
rules of common logic;itis a
kind of Wonderland cro-
quet, played with mobile
hoops. In the third place, it
is a system which invali-
dates criticism by shifting
the argument to the subjec-
tive motivation of the critic,
and deducing his motivation
from the axioms of the sys-
tem itself. ... In fine, the

mentality of a person who
lives inside a closed system
of thought can be
summed up in a single for-
mula: He can prove every-
thing he believes, and he
believes everything he can
prove. The closed system
sharpens the faculties of the
mind, like an over-efficient
grindstone, to a brittle edge;
it produces a scholastic,
Talmudic, hair-splitting
brand of cleverness which
affords no  protection
against committing the
crudest imbecilities.

The theory of evolution would
be overturned tomorrow if scien-
tifically verifiable information
were uncovered showing that
humans lived alongside
dinosaurs. The notion of “intelli-
gent design” cannot be falsified,
however, because, if confronted
with evidence against their belief,
the advocates will simply shrug
and say, “Well, that is how the
intelligent designer did it”.

Is the learning experiential?
How does it relate to real life
issues?

The learning is not experiential.
Pandas provides no scientifically
conclusive experiments that
could be performed to prove that
an intelligent designer exists.
Worse, putting a religiously
inspired textbook into a good sci-
ence class where students are
taught to question orthodoxy
would expose the narrow reli-
gious views in Pandas to the kind
of sharp questioning that could
undermine the religious beliefs of
some students.

Pandas does not relate well to
real life issues such as biomedical
concerns. For example, many in
the scientific and medical com-
munities are worried about the
ever-evolving bacteria around us.
Scientists find that bacteria are
evolving immunity to the antibac-
terial medications that have been
developed to control them. If we
are going to survive, we need to
understand evolution, because it
describes how bacteria and other

organisms change and it describes
how our genetic makeup came to
be.To teach “intelligent design” is
little different from teaching
shamanism as a way to eliminate
diseases, since it does not engage
the scientific method and prior
scientific knowledge to under-
stand and solve problems in
human society.

SHOULD THE

BOOK BE ADOPTED?

Absolutely not! This book does
not teach science; it misrepre-
sents science. Students and teach-
ers without a good grounding in
biology and the methods of sci-
ence could be seduced by this
book into rejecting well-estab-
lished science. It is nothing more
than a cleverly-worded tract
espousing an unscientific belief
system. Rather than teaching stu-
dents how to think objectively,
this book teaches students how to
twist words and quotations to
advance unsupported supposi-
tions. On a more practical level,
most biology courses spend very
little time on the origins of life so
there is no need for a separate
book on that subject.And if a sep-
arate book on origins is desired, it
should be a real science book.

ADDITIONAL
OVERALL COMMENTS

This book suffers from an inordi-
nate focus on the origins of life,
which is usually a small part of
any introductory biology course.
Since most biology courses focus
on cells, plants, animals, and their
constituent parts, it is not clear
that this book would be a useful
supplement. In the areas of
known science, it adds nothing
new, and in the area of the origin
of life, despite its protestations
otherwise, it advances a particular
religious belief under the rubric
“intelligent design”. There is no
peerreviewed scientific work in
the standard scientific literature
that supports the assertions of
this book. In short, this book fol-
lows the cliché-ridden creationist
approach of attacking evolution
while providing no scientific




work to support its position.
Saying that an intelligent designer
did something that cannot be
explained says nothing. People
once said that an intelligent
designer caused thunder and
lightning and the motion of the
planets. “Intelligent design” is a
mystical, Dark Ages, anti-science
philosophy trying to disguise
itself as science.

Pandas is based on the
assumption that evolution and
“intelligent design” are competing
theories. Nothing could be farther
from the truth. As a working sci-
entists, I am not aware of any seri-
ous scientific work being done on
so-called “intelligent design”. The
fact that evolution has occurred is
accepted by most qualified scien-
tists, whose views are based upon
thousands of research results in
such diverse fields as anthropolo-
gy, astronomy, biology, physics,
chemistry, and geology.

The theory of evolution, which
is a well-substantiated scientific
explanation for what has
occurred, deals with changes in
organisms with time:

Evolution: change in the
hereditary characteristics of
groups of organisms over
the course of generations
(NAS 1998).

The above definition was given
in the publication Teaching
About Evolution and the Nature
of Science, published by the
National Academy of Sciences, the
nation’s premier science organiza-
tion (chartered by Congress in
1863). The glossary on pages
149-51 of Pandas does not coin-
cide with accepted definitions.

The theory of evolution is
silent on how life originated and
it makes no claims about religious
beliefs.The fact that evolution has
occurred is evident from the fossil
record, which is a long record of
modifications in the characteris-
tics of animals and plants from the
simpler to the more complex over
hundreds of millions of years.
Scientific work in such diverse
fields as astronomy, geology,
physics, chemistry and biology

overwhelmingly supports the the-
ory that life has evolved on the
earth.

What is “Intelligent Design”?

Pandas never really provides a
scientific definition of “intelligent
design”. On page 14, Pandas
states: “Intelligent design, by con-
trast, locates the origin of new
organisms in an immaterial cause:
in a blueprint, a plan, a pattern,
devised by an intelligent agent”.
But nowhere does Pandas pro-
vide a scientifically testable defin-
ition or theory of the “intelligent
agency”. What properties does it
have? How would a scientist
detect it? What measurements
could be made? What predictions
could be made?

On pages 99-100, Pandas
states that “[i]ntelligent design
means that various forms of life
began abruptly through an intelli-
gent agency, with their distinctive
features already intact—fish with
fins and scales, birds with feath-
ers, beaks, and wings, and so on”
But this is contrary to the fossil
evidence. For example, Pandas
states that “[n]o creatures with a
partial wing or partial eye are
known”, yet in Padian and
Chiappe 1998 we find the so-
called  “partial wing” in
Archaeopteryx and its relatives,
and in Pennisi and Roush 1997 we
find a summary of some evolu-
tionary studies indicating that the
ancestral bilateral animal may
have had a simple photoreceptor.
Using the “partial eye” argument
has been an old favorite erro-
neous criticism offered by cre-
ationists, who do not seem to rec-
ognize that any light-sensitive
organ would give an animal an
advantage over its blind compan-
ions. Dawkins (1986) gives a good
discussion about how an eye
could evolve. Even Darwin,
despite the limited knowledge of
the fossil record of his day, gave a
good explanation of how the eye
might have developed (Darwin
1859/1979). Finally, it should be
noted that hundreds of thousands
of the single-celled amoeba
named Dictyostelium have been

observed coalescing into some-
thing that resembles a multicellu-
lar creature with some amoebas
acting as eyes (Zimmer 1998).1t is
surprising that the Pandas
authors are continuing to advance
objections refuted long ago.

However, what is perhaps
worse about pages 99-100 is that
Pandas puts itself into the dis-
credited camp of abrupt creation,
that is, with those who believe
the earth is only 10 000 years old
and that every kind of plant and
animal was created at once with
no changes since (see also page
92). The fossil and geological
record clearly shows the earth is
older than 10 000 years and that
whole species have evolved and
died out—there have been fantas-
tic changes!

On page 150, Pandas defines
“intelligent design (cause)” as
“lalny theory that attributes an
action, function, or the structure
of an object to the creative mental
capacities of a personal agent. In
biology, the theory that biological
organisms owe their origin to a
pre-existent intelligence”. There
are a number of problems with
this definition, beginning with the
fact that it is a circular definition,
that is, it defines “intelligent
design” in terms of itself. What is a
“personal agent”? Secondly, “intel-
ligent design” is not a theory in
any sense of the word in the field
of biology. The National Academy
of Sciences defines “theory” as
“[i]ln science, a well-substantiated
explanation of some aspect of the
natural world that can incorporate
facts, laws, inferences, and tested
hypotheses” (NAS 1998).
“Intelligent design” fails this defin-
ition.

Finally, given the definition on
page 150 and the discussions on
pages 14 and 99-100, the reader is
left in total confusion. Are the
authors of Pandas talking about
“intelligent design” or an “intelli-
gent agency” or a “personal agent”
or a “preexistent intelligence”?
Pandas is so confused and circu-
lar in its reasoning that it clearly
does not meet the test of a good
science book; however, it would
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fit in nicely in a comparative reli-
gion class or a class on investigat-
ing pseudoscience and the uses of
propaganda.

Been There, Done That?

The crux of the issue is that so-
called “intelligent design”, which
has been described as one of the
latest evolutions of the ever-evolv-
ing creationist movement, is
based on supernatural interven-
tion. In effect, “intelligent design”
assumes that God was involved at
various points in the evolutionary
process, but it provides no evi-
dence in support of this belief.
Given that the Catholic Church
and the mainstream Protestant
community have accepted evolu-
tion as the way God created the
millions of species, one wonders
why the creationists still insist
upon a literal reading of Genesis.
Theologian Langdon Gilkey has
stated that creationists come
“very close, yes, very close indeed
to the first, and worst, Christian
beresy!” (emphasis in original)
because they try to separate the
act of creation from God as if
there were two gods, which was
the heretical position of the
Gnostics (Gilkey 1985). Thus, not
only is creationism or “intelligent
design” bad science, it is also
arguably bad theology!

Professor of Philosophy and
Zoology Michael Ruse has written
this about Pandas:

And, let me (for what seems
the millionth time in my life)
protest at the Creationists
appropriating  exclusively
unto themselves the mantle
of religion. The world of life
may or may not be designed.
But the argument is not that
the choice is between an
exclusive disjunction of evo-
lution and design. I believe
that if God chooses to do
things through unbroken
law, then that is God’s busi-
ness, not ours. What is our
business is the proper use of
our God-given powers of
sense and reason, to follow
fearlessly where the quest for
truth leads. Where it does not

lead is to the pages of the
book Of Pandas and People
(Ruse 1989).

“Intelligent design” suffers
from a fatal philosophical flaw:

[O]ne might suppose that if
organisms are not ideally
adapted, if they have charac-
teristics that are not adapta-
tions, they could not have
been intelligently designed
—or at least the designer
couldn’t come up with the
right materials or the right
plan. A designer wouldn’t
equip organisms with use-
less appurtenances; yet
every species has vestigial
structures that may once
have been adaptive but are
adaptive no longer. Every
species also has characteris-
tics that are not now and
never were adaptive—char-
acteristics that are the “side
effects” of genes that serve
some other adaptive func-
tion (Futuyma 1995: 128-9).

Presumably the intelligent design-
er is not so intelligent!

Natural and Supernatural

The premise of Pandas is the
faulty notion that science should
proceed from the supernatural to
the natural. Science, by definition,
is based on studying the natural
world. We do not have Hindu sci-
ence or Mormon science or
Catholic science or Protestant sci-
ence; we just have science. If the
apparently fundamentalist-
inspired Pandas is allowed into
the classroom, then every reli-
gious group can claim with equal
justification to have its books
included too.

In the 1982 Arkansas court
case on teaching creationism (Rev
Bill McLlean et al. v Arkansas
Board of Education), Judge
William R Overton defined sci-
ence in his ruling against the
teaching of creationism (Gilkey
1985; Pennock 1999):

1.1t is guided by natural law;

2.It has to be explanatory by
reference to natural law;

3.1t is testable against the
empirical world;

4. Its conclusions are
tentative, that is, they
are not necessarily
the final word; and

5. It is falsifiable.

“Intelligent design” fails these
tests. Furthermore, Overton (and
others) found that “intelligent
design” promotes a particular sec-
tarian view in violation of the
First Amendment.

Pandas co-author Percival
Davis has exposed his biblical lit-
eralist bias in a book (4 Case for
Creation) that he wrote with
Wayne Frair: “We accept by faith
the revealed fact that God created
living things. We believe God
simultaneously created those cru-
cial substances (nucleic acids,
proteins, and so on) that are so
intricately interdependent in all of
life’s processes, and that He creat-
ed them already functioning in liv-
ing cells” (quoted in Pennock
1999, 162). The notion that God
operated in an evolutionary way
(as accepted by the Catholic
Church, mainstream Protestant
churches, and various American
Jewish organizations) seems not
to have affected Davis.

The other co-author, Dean
Kenyon, was “an erstwhile origin
of life researcher who became dis-
couraged about the whole field
and subsequently [lent] his name
in support of YEC [young-earth
creationist] activism...” (Pennock
1999, 162). With no scientific sup-
port, Pandas tries to be both
“young earth” and “old earth” (see
page 92).Young-earth creationists
believe that the earth along with
the entire universe was created
6000 to 10 000 years ago.To date,
there is no recognized scientific
support in any field of science for
such a belief. There have been
many years of student complaints
about Dean Kenyon’s teaching at
San Francisco State University,
mainly centered on allegations
that he is more interested in what
amounts to religious proselytizing
than in teaching peer-reviewed
biology (Scott 1994). From the
foregoing, one would suspect that
if Pandas were adopted in biology

continued on page 39




Twelve Tips for Testitying at School Board Meetings

Eugenie C Scott, NCSE Executive Director

1. Show up, stand up, and speak up. Elected
school board officials respond to numbers, so try to get
as many people as possible to attend the meeting—the
school board must not think that opponents of evolu-
tion are the only voices in the community. Scatter
yourself throughout the audience and applaud those
on your side.

2. Plan ahead. There is usually little time available for
testifying. Avoid redundancy and ensure that all of
your essential points are made by deciding which
group members will discuss which topics.

3. Be civil. You want to persuade, not bludgeon. Be
friendly advisors, not hostile critics. Avoid personal
attacks on the opposition

4. Say why you care. Parents want their children to
have the best possible education; teachers, as profes-
sionals, want to teach accepted state-of-the-art science;
professors want their future students to be appropri-
ately educated; scientists want to see their disciplines
correctly presented; employers want to have scientifi-
cally literate employees; and so forth. If you have trav-
elled from outside the community to speak at the
meeting, briefly justify your presence.

5. Define the controversy correctly. It is not about
whether or not God exists; it is not about whether or
not God created the world. It is about the scientific
evidence. And the scientific evidence clearly indicates
that the universe changes over time, that the galaxies,
solar systems, and planets of today have changed over
time, that life on earth was different in the past, and
that animals and plants today are descended from ear-
lier forms and are different from them.

6. Watch your words. Be careful using the words
belief, theory, and fact. Belief is frequently associated
with faith, so do not say that you believe in evolution,
say instead that you accept evolution—as the best sci-
entific explanation for the facts of astronomy, biology,
geology, and other areas of science. Explain that in sci-
ence theories are not guesses or hunches but expla-
nations: evolution is the theory that explains the facts,
including the fossil record, the geological strata, and
the genealogical relationships among the species. Fact
frequently connotes certainty and dogmatism, so do
not say that evolution is a fact without explaining that
you mean only that it is overwhelmingly supported by
the scientific evidence.

7. Challenge creationist doublespeak. After teach-
ing “creation-science” in the public schools was ruled
unconstitutional, creationists tried to rescue it by
renaming it: abrupt appearance theory, initial complex-
ity theory, and, recently, intelligent design theory. Also
popular is the idea that students should be taught, in
addition to evolution, the “evidence against evolu-
tion”—which turns out to be creation science all over
again. It is harder to counter these strategies because

they are less obviously religious. In your testimony, try
to demonstrate the parallels between old-fashioned cre-
ation science and new-fangled intelligent design theory.

8. Highlight the scientific consensus. Cite the
statements in support of evolution from scientific
organizations reprinted in NCSE’s Voices for
Evolution. Also cite the National Academy of Science’s
Science and Creationism: A View from the National
Academy of Sciences. Find scientists in your area to
testify that creationism (or intelligent design theory,
abrupt appearance theory, and so forth) is bad science.

9. Call on the clergy. Pro-evolution clergy are essen-
tial to refuting the idea that evolution is incompatible
with faith. Voices for Evolution contains useful state-
ments from mainline religious organizations (Catholic,
Protestant, Jewish) affirming that evolution is compat-
ible with their theology. If no member of the clergy is
available to testify, be sure to have someone do so—the
religious issue must be addressed in order to resolve
the controversy successfitlly.

10. Rebut the “fairness” argument. If the opposi-
tion argues that it is only fair to teach creationism if
evolution is taught, cite the statements from educa-
tional organizations in Voices for Evolution—the suc-
cinct statement from the National Science Supervisors
Association (p $-6 in the Addendum) is especially use-
ful. Teachers can testify on the following points:

¢ Science is not democratic. We do not decide what
to teach based on the desires of pressure groups. We
teach what has stood the test of time and been
accepted by the scientific community: evolution, not
creationism.

¢ There is precious little time in the curriculum for
science already. Why waste it by teaching ideas, like
creationism, that have no scientific validity?

* Not teaching students about evolution leaves them
unprepared for college. Evolution is presented mat-
ter-of-factly at every decent college and university in
the United States, including religious institutions
such as Brigham Young, Baylor, and Notre Dame.

11. Mention the legal issues. In 1987, the United
States Supreme Court held in Edwards v Aguillard
(482 U.S. 578) that it is unconstitutional to require the
teaching of creation science. In subsequent rulings,
district courts held that individual teachers may not
advocate creation science (for example, Webster v
New Lenox School District #122,917 E 2d. 1004; Jobn
E. Peloza v Capistrano Unified School District, 37 E
3d.517). Gently remind the school board that includ-
ing creationism in the science curriculum is likely to
provoke a lawsuit—and lawsuits are expensive.

12. Stay in touch. Keep NCSE informed about your
situation. We are here to help—and we love to spread
the good news about ideas that work!
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Roadside Geology of Idabo
by David D Alt and

Donald W Hyndman

“What is scenery,” the authors ask,
“if not rocks with trees
growing on them?” Essential
for fully appreciating the
scenery of the Gem State,
Roadside Geology of Idabo
describes the fascinating
geology of the Panhandle,
central Idaho, the Snake River
Plain, and the southeastern moun-
tains. Written to be
understood by non-geologists.
Sale price $6.00 (paperback).

Relatively Speaking:
Relativity, Black Holes,

and the Fate of the Universe
by Eric Chaisson

Written by an astrophysicist
for general readers, Relatively
Speaking explains the special and
general theories of relativity and
what they imply about the origins
and structure of the
universe. “An authoritative,
gracefully written synopsis of
modern relativity theory that
should be accessible to a wide
audience,” writes Frank Wilczek.
Sale price $4.50 (paperback).

Bully for Brontosaurus:
Reflections in

Natural History

by Stephen Jay Gould

NCSE Supporter Stephen Jay
Gould’s role in developing the
model of punctuated equilibria
and his monthly column in
Natural History have made
him a popular writer who
needs no introduction. Bully
Jor  Brontosaurus  contains
no fewer than 35 of his
compulsively readable essays,
including 3 — “William Jenning
Bryan’s Last Campaign”, “An
Essay on a Pig Roast”, and “Justice

NCSE CONTINUES THE PROJECT OF

CLEARING OFF ITS BOOKSHELVES

(SEE “LAST HURRAN", AALSF1999

Nov-DEc; 19 [6]: 22—3).

BE THE FIRST T0 CALL

1 (B00) 290-600G AND

RECEIVE 30 %, OR EVEN A

WHOPPING 60%,

OFF THESE ONE-OF-A-KIND TITLES.

(ADD S2.00 SHIPPING PER BOOK)

AND BE SURE TO VISIT OUR COMPLETE

BOOK CATALOG ON THE

WORLD WIDE WEB AT

UNE-OF-A-KIND SPECIALS

Scalia’s Misunderstanding” —
devoted to the creationism
controversy in the United States.
Sale price $9.25 (hardback).

Roadside Geology of

South Dakota

by John Paul Gries

Home to the Black Hills, Mount
Rushmore National Monument,
and Badlands National Park,
South Dakota abounds in
points of geological interest.
Gries steers the visitor along the
state’s highways — and past its
mines and caves — with enthusi-
asm and expertise. Written to be
understood by non-geologists.
Sale price $8.00 (paperback).

Blueprints: Solving the
Mystery of Evolution

by Donald C Johanson

and Maitland Edey

The history of the idea of evolu-
tion is told through the
stories of its discoverers, from
household names such as Gregor
Mendel and Charles Darwin to rel-
ative unknowns such as Matthew
Meselson and Arthur Kornberg.
Praised by Paul Ehrlich for
“pbring[ing] the essence of evolu-
tion to the general reader”.

Sale price $10.00 (bardback).

The Origins of Order

by Stuart Kauffman

Can life self-organize? Kauffman
answers yes in his presentation
of a non-Darwinian explanation for
the origin of life and early
molecular systems. An answer to
intelligent design theory. Stephen
Jay Gould calls The Origins of
Order “an integrative book that
will become a landmark and a clas-
sic as we grope towards a more
comprehensive and satisfying the-
ory of evolution.

Sale price $14.00 (paperback).

<http://www.natcenscied.org/bookcat.htm>.




Order other fine books from NCSE’s web page

<www.natcenscied.org/bookcat/htm>

The Shape of Life:

Genes, Development, and

the Evolution of Animal Form
bv Rudolf A Raff

From the cover: “Raff analyzes the
rise of evolutionary developmen-
tal biology and proposes new
research questions, hypotheses,
and approaches to guide the
growth of this recently founded
discipline. ... Raff argues in The
Shape of Life for an
integrated approach to the
study of the intertwined
roles of development and
evolution involving phylogenetic,
comparative, and functional
biology. This new synthesis
will interest not only scientists
working in these areas, but also
paleontologists, zoologists,
morphologists, molecular biolo-
gists, and geneticists.”

Sale price $10.50 (paperback).

The Meaning of Evolution:

The Morphological
Construction and

Ideological Reconstruction

of Darwin’s Theory

by Robert Richards

Richards argues that Darwin,
“like several of his important
predecessors in the tradition
of transcendental morphology,
had conceived of embryological
evolution and species evolution
as two aspects of the same
process.” By neglecting Darwin’s
acceptance of recapitulationist
views of his time, modern
historians tend to misinterpret his
theory as nonprogressive
and nonteleological. A provoca-
tive study.

Sale price $9.00 (bardback).

Man and Beast Revisited
edited by Michael H Robinson
and Lionel Tiger

The proceedings of a special
Smithsonian symposium, Man
and Beast Revisited reflects on
humans’ place in nature with
papers from luminaries in a wide
variety of fields, from astrophysics
to veterinary medicine. Among
the contributors who will proba-
bly be familiar to readers of
RNCSE are Richard Dawkins, EO
Wilson, Robin Fox, Mary Jane
West-Eberhard, and Robert
Trivers.

Sale price $7.00 (paperback).

The Science Times Book of
Fossils and Evolution

edited by Nicholas Wade

Every week, the Science Times
section of The New York Times
delights readers throughout the
world with accessible reports on
the latest in archaeology, anthro-
pology, and paleontology. Now
the best of the reports are reprint-
ed in book format, divided into
sections on how life began, the
transition from dinosaurs to birds,
global catastrophes, milestones in
evolution, stories from the fossil
record, and the emergence of
humans. Sale price $10.00 (hard-
back).

The Human Evolution
Coloring Book

by Adrienne L Zihlman

In preparing the book, the author
realized that “many of the human
characteristics I would be writing
about are perfectly adapted for
this kind of book — namely, color
vision, hand-eye coordination,
manual dexterity, and a brain
especially evolved for tool-using!”
Where else would you get the

opportunity to use all of these at
once? The figures to be colored
illustrate evolution in general,
genetics, the living primates, the
evolution of primates, and the
fossil evidence for human
evolution.

Sale price $6.50 (paperback).

NCSE’S INTERNET
BOOK SALES
FLOURISH

In the first half of 2000,
NCSE members and sup-
porters  purchased an
astounding $5821.59 worth
of books and other items
from Amazon.com via the
NCSE web site, benefiting
NCSE to the tune of
$380.39. Among the most
popular books on the web
site were Kenneth Miller’s
Finding Darwin’s God,
Niles Eldredge’s The Tri-
umph of Evolution (and
the Failure of Creation-
ism), and Robert T
Pennock’s Tower of Babel.
To all those NCSE members
who purchased books via
the NCSE web site, thank
you, and come back soon!
To everyone else, the NCSE
catalog is at
<http://www.natcenscied.

org/bookcat.htm>. Check it

VoL 20, NRr 1-2
Rerorts




NCSE on the Road

A CALENDAR OF SPECIAL EVENTS,
PRESENTATIONS, AND LECTURES

DATE September 21, 2000 DATE October 24,2000

City Missoula MT City Manhattan KS

PRESENTER Eugenie C Scott PRESENTER Eugenie C Scott

TITLE How Not to Teach Evolution TITLE Why NOT Creationism in the

EVENT Sigma Xi Lecture Public Schools!

TIME 12:00 noon EVENT Lou Douglas Lecture Series

LocATiON TBA TiME 7:30 PM

CoNTACT George D Stanley LocATioN Forum Room, Student Union
fossil@selway.umt.edu CONTACT Olivia Collins

o_collins@hotmail.com

DATE September 22, 2000 DATE October 27, 2000

City Missoula MT CiTy Fremont NE

PRESENTER Eugenie C Scott PRESENTER Eugenie C Scott

TITLE 75 Years After the Scopes Trial: TITLE Maiben Lecture
Creationism and Evolution in Y2K  EVENT Nebraska Association of

EVENT Public Lecture Teachers of Science

TIME 7:00 PM TiME 7:00 PM

LocATiON TBA LocATION Camp Calvin Crest

CONTACT George D Stanley CoNTACT Susan Kobas
fossil@selway.umt.edu kobas@ops.org

DATE October 14,2000 DATE November 16, 2000

City Sacramento CA City San Francisco CA

PRESENTER Eugenie C Scott PRESENTERS Eugenie C Scott & Eric Meikle

TITLE Ancestors, Transitional Fossils, TITLE Teaching Evolution
and Evolution EVENT American Anthropological

EVENT California Science Teachers Association Annual Meeting
Association Annual Meeting TIME 9:00 AM - 12:00 noon

TIME TBA LocATiON San Francisco Hilton

LocATION TBA CONTACT Lucille Horn,

CONTACT Sharon Janulaw LHORN®@aaanet.org

sjanulaw@aol.com

[Check for updates and details on the NCSE web site — <btip.//www. natcenscied.org>.]

JOIN Uus AT THE NATIONAL CENTER FOR SCIENCE EDUCATION

MEMBERSHIP IN NCSE BRINGS YOU: « 6 issues of Reports of the National Center for Science Education
e Participation in NCSE’s efforts to promote and defend integrity in science education

MEMBERSHIP INFORMATION

Name

Address

City State Zip

C ) (

E-mail Telephone Fax

Occupation (Optional)

[ Check here if you do not want NCSE to share your name and address with other organizations [J Check here if NCSE may share your name with activists in your state

NCSE MEMBERSHIP
[ OneYear US:$30 Foreign:$37 Foreign Air: $39
[ Lifetime  $600
Tax Deductible Contribution to NCSE

Signature > TOTAL

U Check (US dollars) [ Charge to: [ VISA [1 Master Card

Credit card number Exp. Date

Name as it appears on card




Of Pandas and People o fom p 34

classes, the next step would be to
insist that anthropology, geology,
physics, chemistry, and astronomy
courses be changed to fit with a
literal interpretation of the Bible.

Professor Douglas J Futuyma
summed up the issue best with
his observation:

Suppose creationism had
equal time in science classes.
‘What would be taught? If cre-
ationists teach that the uni-
verse and all its inhabitants
were suddenly created a few
thousand years ago, and that
all of extinction and all of
geology were caused by a
universal flood, what more
can they say? Shall they pro-
vide scientific evidence that
explains why blue-green
algae are in the lowest geo-
logical strata and flowering
plants in the uppermost?
Shall they explain, in terms of
modern biology, how a mil-
lion or more species of ani-
mals fit into the ark? Shall
they provide evidence from
modern physics that explains
away the fact that we can
perceive light from stars that
are billions of light years
away, and took billions of
years to get here? Shall they
provide a testable hypothesis
to explain the genetic similar-
ity of apes and humans? Will
they describe experiments
that elucidate the mecha-
nisms of creation, as geneti-
cists have the mechanisms of
evolution? You will seek in
vain for answers... (Futuyma
1995, 215-6).

Pandas commits the philo-
sophical error of assuming that
because our minds see order
there must be an intelligent
designer. But a number of labora-
tory experiments (see, for exam-
ple,Amabilino and Stoddart 1994,
Futuyma 1995, and Ingber 1998)
have shown that matter can self-
organize. Scientists have even
observed single-celled amoebas
self-organizing into a sort of mul-
ticellular creature (Zimmer 1998).

Studies in the mathematical
field of complexity theory have
shown that chaotic systems can
exhibit patterns that look like

order. Computer studies have
shown how evolution can work
(see, for example, Dawkins 1986
and chapter 2 of Pennock 1999).
In short, Of Pandas and People
fails to deal with the very real
probability that order is intrinsic
in nature and not superimposed.

Finally, by assuming that life
originated by “intelligent design”,
Pandas opens up a number of
questions it fails to answer, such
as “Who or what is the intelligent
designer?” and “Who or what cre-
ated the intelligent designer?”

Using the arguments in
Pandas, one could equally well
support the view advanced by the
Raélian Movement “that intelli-
gent aliens landed here millennia
ago in spaceships and formed all
of life on earth, including human
beings, using highly advanced
genetic engineering” (Pennock
1999, 234). If one put Pandas in
the classroom, in fairness one
would also have allow others
from “Claude Vorilhon’s Raélian
model to the Swami Prabhupade’s
cyclical Hindu model, and so on.
As they say, this way lies madness”
(Pennock 1999, 368).

Pandas tries to bias the reader
by the choice of words the
authors use to describe the two
positions they discuss. Scientists
are referred to as “Darwinists” as if
to say that all scientists are fol-
lowers of some religious guru
named Darwin. In light of new
information, evolutionary science
has moved beyond Darwin’s orig-
inal ideas and so scientists work-
ing in the field of evolution
should properly be referred to as
“scientists”. Using the verbal tac-
tics of the authors of Pandas, one
would have to refer to advocates
of “intelligent design” as
“Morrisites” (in acknowledgment
of the biblical literalist Henry M
Morris who was instrumental in
founding the modern fundamen-
talist belief known as creationism
or “intelligent design”).

Perhaps Kevin Padian,
Professor of Integrative Biology
and Curator in the Museum of
Paleontology .at the University of
California, Berkeley, said it best:

Of Pandas and People is a
tract on hard-shell funda-
mentalist creationism in dis-
guise.This underlying theme
never speaks its name in
this tract, but it is there
nonetheless. It is hard to say
what is worst in this book:
the misconceptions of its
sub-text, the intolerance for
honest science, or the
incompetence with which
science is presented. In any
case, teachers should be
warned against using this
book (Padian 1989).

The complete list of references
is contained in the longer “Review
of the book Of Pandas and
People: The Central Question of
Biological Origins (second edi-
tion)” by Gary L Bennett, which
will be available soon on The
Textbook Letter web site.
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n 1989, Kenyon and Davis

published the first edition of

Of Pandas and People as a
supplementary biology text. In
both the first and second editions,
the authors claim that there is sci-
entific evidence against evolution
in a number of fields of scientific
research. Since 1995, I have
searched the scientific literature
in those fields identified in
Pandas as being problematic for
evolution and reported on it in
our members’ publications. As
expected, a number of questions
in the sciences were unanswered
at the time of the original publica-
tion of Pandas in 1989. By the
publication of the second edition
in 1993, more of these issues were
resolved, but new questions were
also raised.

Once again this year, RNCSE
presents a brief summary and a
bibliography of recent works,
organized to parallel the structure
of Of Pandas and People. On
each topic there is active and
ongoing research in the appropri-
ate sciences as well as a growing
bibliography of resources for
those interested in specific top-
ics. By contrast, in the 11 years
since the publication of the first
edition of Pandas and the 6 years
in which I have been preparing
these summaries, the scientific
triviality of the “intelligent design”
theory is, and has been, manifest
in the lack of any primary
research reports based on “intelli-
gent design” in the peer-reviewed
scientific literature.

PANDAS UPDATE

Frank ] Sonleitner
Department of Zoology
University of Oklahoma, Norman

CHAPTER |:
THE ORIGIN OF LIFE

Before investigating the possible
origin of life, one ought to know
what it is.The difficulties of defin-
ing “life” are reviewed by Holmes
(1998).Radetsky (1998) and Joyce
and Orgel (1998) summarize cur-
rent ideas about the origin of life.

The Space Connection

Strong polarization of infrared
light has been observed in the
star-formation regions of the
Orion nebula. Such polarization at
short wavelengths might result in
“lefthanded” interstellar organic
molecules that could have found
their way to earth in comets,
meteors, and interplanetary dust.
This process would account for
one of the most characteristic fea-
tures of biological molecules —
namely the overwhelming prefer-
ence for “left-handed” over “right-
handed” forms of organic com-
pounds associated with all living
things on earth (Bailey and others
1998). Recreating the environ-
ment of outer space in the lab
produces many organic com-
pounds representing some of the
key ingredients of life that con-
dense on simulated dust grains,
including lipid-like molecules that
can form cell-like vesicles
(Schueller 1998).

The Martian meteorite still
engenders debate (Kerr 1998a;
Gibbs 1998). Several new studies
(such as Bada and others 1998)
indicate that the organic material
in the meteorite is the result of
terrestrial contamination.
Research on the possible extrater-
restrial organic materials in other
meteorites continues.  The

Murchison meteorite contains
over 70 different kinds of amino
acids, many uniquely extraterres-
trial (Pizzarello and Cronin 1998).
Brainard (1998) speculates that
even though Martian microbes
may exist, they may be very
scarce and hard to find on Mars.

Scientists are also reporting
more evidence about the materi-
als and conditions elsewhere in
our solar system that could have
supported the origin of life.
Highly detailed pictures of
Europa’s surface by the Galileo
spacecraft continue to reinforce
the hypothesis that a watery
ocean is hidden beneath the icy
surface (Holden 1998).The pauci-
ty of craters on the surface is
interpreted as showing that the
surface is an active young surface
(Kerr 1998b). Other evidence for
an ocean is the detection of
absorption bands in reflectance
spectra indicating hydrated salts
on the surface (McCord and oth-
ers 1998). Evidence for induced
magnetic fields is interpreted as
evidence for subsurface oceans
on both Europa and Callisto
(Kivelson and others 1998). Svitil
(1998) discusses the possibility of
large amounts of methane and
other organic compounds on
Saturn’s moon Titan.

As to the question of whether
life could have arisen on planets
elsewhere in the universe,
astronomers continue to find evi-
dence for extrasolar planets
(Semeniuk 1998; Cowen 1998a).
Most are inferred from observed
wobbles in their stars’ paths.
Others are inferred from irregular-
ities in a star’s dusty disk (Cowen
1998b; Kalas 1998). One has been

_



imaged directly (Leutwyler 1998).
The known extrasolar planets
now outnumber the planets of the
solar system.

Extremopbiles

Researchers continue to find
organisms in habitats previously
thought to be too extreme for life
to exist. Priscu and others (1998)
describe the microbes existing in
Antarctic lake ice. Cary and others
(1998) report on tube worms liv-
ing on the outer walls of deep-sea
hydrothermal vents where the
temperatures may be as high as
81°C. General reviews of
extremophiles are given by
DeLong (1998) and Pain (1998a).
Cossins (1998) reviews Michael
Gross’s book Life on the Edge:
Amazing Creatures Thriving in
Extreme Environments (1998).
Pain (1998b) discusses the
microorganisms that live deep in
the earth’s crust.

Researchers also claim to have
found tiny nanobacteria in rocks
and in the Martian meteorite.
Other workers are skeptical of the
existence of these organisms
(Vogel 1998). Kajander and
Ciftcioglu (1998) report on find-
ing such ultramicroorganisms in
biological materials.

Prebiotic Chemistry

Research continues into the pro-
duction billions of years ago of
organic molecules typical of liv-
ing things on earth. Cleaves and
Miller (1998) have demonstrated
that many organic polymers and
inorganic ions dissolved in the
early ocean would act as ultravio-
let absorbers, protecting the
organic compounds farther
below the surface and thus allow-
ing them to accumulate. Canfield
(1998) proposes a new model for
Proterozoic ocean chemistry in
which sulphide, rather than oxy-
gen, is responsible for removing
iron from ocean waters. Although
there was some oxidation at the
earth’s surface around 2000 mil-
lion years before the present
(MaBP), aerobic deep-ocean
waters did not develop until
about 1000 MaBP. Boctor and oth-
ers (1998) report that nitrogen

reduction can be brought about
through mineral catalysis under
conditions typical of hydrother-
mal vents.

Nitta and others (1998) report
that ribosomal RNA can produce
peptide bonds. Similarly, utilizing
test-tube evolution, Zhang and
Cech isolated a pure RNA pseudo-
ribosome that could link amino
acids together (Cohen 1998).
Carmi and others (1998) report
on “deoxyribozimes” (for exam-
ple, a DNA molecule) that can act
as an enzyme and cleave single-
stranded DNA oligonucleotides.
Unrau and Bartel (1998) report
the creation, by testtube evolu-
tion, of an RNA molecule that can
synthesize a pyrimidine
nucleotide from its phosphate,
sugar, and base constituents.

Some theorists favor a high-
temperature origin of life near
oceanic hydrothermal vents
(Balter 1998). Levy and Miller
(1998) report that this is unlikely
because the nucleotide bases are
not sufficiently stable at such high
temperatures. Huber and
‘Wachtershauser (1998) claim that
amino acids can be activated and
condensed into peptides under
conditions like those prevailing
near vents. Another idea is that
mineral surfaces may have aided
in the production of polymers
(Edwards 1998; Smith 1998;
Parsons and others 1998). Along
these lines, Luther and others
(1998) describe a self-replicating
chemical system involving solid
support for the chemical tem-
plates that can increase the con-
centration of oligonucleotide ana-
logues exponentially.

Poole and others (1998)
describe a Darwinian model for
the evolution of life from the late
stages of the RNA world through
to the emergence of eukaryotes
and prokaryotes. In connection
with this, Jeffares and others
(1998) derive criteria for identify-
ing ribozyme relics of ancient
RNA structures in modern
microorganisms and creating a
model of the last ribo-organism
before the advent of protein-
directed catalysis.

The Rise of Eukaryotes

Eukaryotes are thought to have
arisen from prokaryotes when
archaebacteria engulfed eubacte-
ria, which eventually became
mitochondria and chloroplasts.
Martin and Muller (1998) put for-
ward the hypothesis that this
process was not just an accident
but the development of a symbio-
sis: the orginal host was a
methanogen that consumed
hydrogen and carbon dioxide and
produced methane. The symbiont
that eventually became the mito-
chondrion was a bacterium that
made hydrogen and carbon diox-
ide as its waste products.

A rich find of unicellular
eukaryotic fossils along with bac-
teria have been found in 800-mil-
lion-year-old rocks on Canada’s
Victoria Island (Monastersky
1998b). South African researchers
have found evidence that primi-
tive unicells may have lived in soil
on land 2000-2200 MaBP
(Monastersky 1998a). Recent
experiments suggest that multi-
cellular colonies may evolve from
unicells as a defense against pre-
dation. Unicellular predators
found the colonies too big to
ingest (Blackman 1998).

CHAPTER 2:
GENETICS AND EVOLUTION

Mutation

Current research demonstrates
how mutations can produce varia-
tions with positive outcomes;
mutation is not universally, or
even generally, a bad thing. Rainey
and Travisano (1998) describe the
rapid evolution of an aerobic bac-
terium when exposed to novel
environmental conditions in mul-
tiple ecological niches. Boyce
(1998) reports that mutations that
appear to be neutral may have
subtle effects under stressful con-
ditions. After experiencing heavy
DNA damage, bacteria may
increase their mutation rates by
partially disabling their DNA
repair systems in order to gener-
ate new genotypes that might be
evolutionarily useful (Goodman
1998; Brookes 1998).

VoL 20, Nr [-2

RErorTS
[ 41 ]




Genetic

information is
often stored in
complex ways

JAN-APR 2000
REerorts
[ 42 |

Genomes exhibit many diverse
phenomena and genetic informa-
tion is often stored in complex
ways. A gene, for example, may be
split into exons and introns, the lat-
ter being excised as “junk” when
the gene is transcribed into mes-
senger RNA. Similarly, some pro-
teins that are produced by ribo-
somes consist of exteins and
inteins, the latter being excised
from the polypeptide chain to
make the final form of
the protein. Wu and
others (1998) describe
such a protein and its
gene in the microbe
Synechocystis. An
added complication is
that the gene itself is
split into 2 parts found
in 2 different parts of the chromo-
some. Each part codes for an extein
and part of the one intein. Only
after the 2 polypeptides are formed
do they join to form the complete
intein, which then excises itself to
form the final protein molecule!

Pennisi (1998b) reviews the
ways in which genomes can
change, including transposable
elements, shuffling or duplication
of material, mutational hotspots,
and inaccurate copying of 2- and
3- base repeats which may affect
the function of neighboring
genes. Max (1998) discusses
pseudogenes, short and long
interspersed elements, retrovirus-
es, and retroposons as evidence
for evolution. The numbers of
multiple elements are still increas-
ing in mouse species (Anonymous
1998); the house mouse has 3000
of them! Vogel (1998) and Pennisi
(19982) review modern ideas and
experiments concerning the evo-
lution of the genetic code. Van
den Burg and others (1998) were
able to utilize mutations to modi-
fy a bacterial enzyme to work at
very high temperatures.

Natural Selection

Sargent and others (1998) review
the phenomenon of industrial
melanism.Losos and others (1998)
explore the role of historical con-
tingency in influencing adaptive
radiation of Anolis on different”

islands in the Caribbean.A special
section of Science (Hines and
Culotta 1998) contains a number
of papers reviewing hypotheses
about the evolution of sex, includ-
ing the possible adaptive value of
sex (Barton and Charlesworth
1998) and tests of the various
hypotheses (Wuethrich 1998).

A number of papers dealt with
sexual selection. Arnqvist (1998)
discusses the possibility that the
shape of male genitalia evolved
under sexual selection. Evans
(1998) tests the hypothesis that
sexual selection produced the
long tail streamers of male swal-
lows, discovering that the length
of the tail is governed by natural
selection. Call duration in tree
frogs may be used by females to
select males with superior genetic
quality (Welch and others 1998).
In swordtail fish, females prefer
larger swords (Rosenthal and
Evans 1998). In stalk-eyed flies,
females prefer males that have
longer stalks (Wilkinson and oth-
ers 1998).The long eye stalk con-
dition is linked to the possession
of aY chromosome that suppress-
es the meiotic drive of a “selfish”
X chromosome that biases the sex
ratio in favor of females.

Designing with Evolution

Petit (1998) gives a popular
description of the use in industry
of genetic algorithms to design
engineering systems, directed
(test-tube) evolution to produce
new drugs, and genetic program-
ming to evolve computer pro-
grams. Taubes (1998) discusses
research on FPGA  (Field
Programmable Gate Array) chips,
which allow computer hardware
to be programmed by genetic
algorithms. Lenski (1998) pro-
vides an informative book review
on artificial life’s existing and
evolving in computers.
Landweber and others (1998)
review the successes in ribozyme
engineering using test-tube evolu-
tion. They list 2 dozen new
ribozymes “evolved” either from
some precursor RNA or from ran-
dom sequences of RNA. Macbeath
and others (1998) used test-tube

evolution to redesign enzyme
topology. Crameri and others
(1998) describe DNA shuffling, a
technique used to speed up test-
tube evolution.

Genomes

The genomes of more organisms
continue to be sequenced. In
1998, the genomes of 5 microor-
ganisms and 1 multicellular animal
were sequenced. These include
the hyperthermophilic bacterium
Agquifex aeolicus with about 1.5
million base pairs (Mbp; Deckert
and others 1998), the tuberculosis
microbe Mycobacterium tubercu-
losis with about 4.4 Mbp and
4000 genes (Cole and others
1998), the syphilis spirochete
Treponemas pallidum with about
1.3 Mbp and 1041 genes (Fraser
and others 1998), the intracellular
human pathogen Chlamydia tra-
chomatis with about 1 Mbp
(Stephens and others 1998), the
typhus  microbe  Rickettsia
prowazekii with about 1.1 Mbp
and 834 genes, many of which are
similar to mitochondrial genes
(Andersson and others 1998), and
the first animal to have its genome
completely sequenced, the nema-
tode worm Caenorbabditis ele-
gans with 97 Mbp and 19 000
genes (Hodgkin and others 1998;
Hodgkin and Herman 1998). The
Drosopbila genome sequence will
be finished soon. Work continues
on sequencing the plant model
Arabidopsis (the European Union
[EU] Arabidopsis Genome Project
1998; Meinke and others 1998).
Huynen and Bork (1998) report
on a comparative study of 9 micro-
bial genomes.

It is estimated that a typical
vertebrate may have between
50 000 and 100 000 genes, while
invertebrates may have fewer
than 25 000. Simmen and others
(1998) estimate that the inverte-
brate chordate Ciona has about
15 000 genes. Evidence indicates
that at least 2 rounds of poly-
ploidy occurred in the vertebrate
ancestors after the separation of
Ampbioxus and the craniates
(Pebusque and others 1998;
Postlethwait and others 1998).




The extensive data on micro-
bial sequences point to the possi-
bility that early in the evolution of
life, before the 3 domains
(Bacteria, Eukarya, and Archaea)
emerged, there was much hori-
zontal transfer of genetic material
(Pennisi 1998; Koga and others
1998; Woese 1998; Katz 1998).
Miller (1998) discusses horizontal
gene transfer occurring today,
since it could allow genetically
engineered microbes to pass their
genes to other species in the envi-
ronment with unintended results.
Katz (1998) reviews the latest
ideas on the evolution of eukary-
otes. She presents evidence that
the eukaryote archezoans, which
do not possess mitochondria,
have secondarily lost those
organelles. Aravalli and others
(1998) report that Archaea, origi-
nally considered to be confined to
extreme environments, are much
more widespread, being found in
soils, lake sediments, marine
picoplankton and deep-sea loca-
tions. Microbiologists have esti-
mated that there are 5 x 1024 bac-
teria living on earth in the ocean,
in the soil, beneath the surface, in
the air, and inside animals. Soil and
subsurface habitats account for
94%; the insides of animals
account for only a fraction of 1
percent. In the oceans, any given
bacterial gene is estimated to
undergo an average of 4 muta-
tions every 20 minutes
(Anonymous 1998).

CHAPTER 3:
THE ORIGIN OF SPECIES

Brookes (1998) gives a popular
account of the concepts of
species and speciation. Orr and
Smith (1998) explore the role of
ecological divergence in the rise
of reproductive isolation and spe-
ciation. Galis and Metz (1998) dis-
cuss the roles of sexual selection
and niche differentiation on the
explosive speciation of cichlid
fishes in Lake Victoria. Geiser and
others (1998) describe cryptic
speciation in a fungus.

On the basis of computer sim-
ulations, Kondrashov and Shpak
(1998) report that assortative mat-

ing can give rise both to repro-
ductive isolation and to sympatric
speciation. Gavrilets and others
(1998) report on computer simu-
lations that indicate the possibili-
ty of rapid speciation in subdivid-
ed populations without the need
of founder effects, complete isola-
tion, or the existence of distinct
adaptive peaks. Ting and others
(1998) investigate the speciation
role of a rapidly evolving home-
obox found in a male sterility
gene in Drosopbila. Swanson and
Vacquier (1998) investigate
gamete interactions in abalone
involving egg lock/sperm key pro-
teins that open the vitelline enve-
lope of the egg to allow the
sperm to enter, and how these
can evolve to produce reproduc-
tive isolation and new species.
‘Waugh O’Neal and others (1998)
investigate the roles of under-
methylation and retroelement
activation in chromosome remod-
eling in interspecific hybrids.

CHAPTER 4:
THE FossiL RECORD

The Cambrian Explosion

Evidence is accumulating that
complex animals evolved long
before they appeared as fossils in
the “Cambrian  explosion”.
Seilacher and others (1998) report
finding of worm burrows in 1000-
million-year-old  Precambrian
rocks, but there is much contro-
versy over the dating of the rocks
and the interpretation of the fos-
sils. Xiao and others (1998;see also
Gould 1998) have discovered
almost perfectly preserved fossils
of algae and animal embryos in
570-million-year-old phospho-
rites in southern China — 20 Ma
before the Cambrian Period.
Molecular dating techniques also
indicate a much earlier evolution
of metazoans (about 680-830
MaBP) in the Precambrian (Gu
1998; Bromham and others 1998).
Thomas (1998) reconsiders the
Cambrian Explosion in light of
these new findings. Cooper and
Fortey (1998) review the evidence
for metazoan evolution prior to
the Cambrian fossil record.

Li and others (1998) report the
finding of Precambrian sponges.
Moldowan and Talyzina (1998)
report biogeochemical evidence
for dinoflagellate ancestors in the
early Cambrian. Jensen and others
(1998) report on the occurrence
of Cambrian ediacarans (vendo-
bionts). McMenamin (1998)
reports on a new interpretation of
ediacarans as a separate “metacel-
lular” kingdom. Morris and Gould
(1998) debate the interpretation
of the Burgess Shale fauna. Morris
(1998) claims that this fauna can
be classified into existing phyla.
Orr and others (1998) discuss the
conditions under which the
Burgess Shale animals were pre-
served. Hecht (1998) discusses the
possibility (reported last year) that
during Cambrian times, the earth’s
crust slipped around the core
almost 90 degrees. The changing
climatic conditions may have
spurred rapid evolution. On the
other hand, geologists report evi-
dence of long geologically stable
periods in the Precambrian
(Anonymous 1998). The late
Precambrian provides evidence
for glaciation in what are now
tropical latitudes.
Hoffman and others
(1998) explain this by
a “snowball” earth
hypothesis, while
Williams and others
(1998) prefer to
invoke a change in the
orientation of the
earth’s spin axis.

Complex animals
evolved long
before they
appeared as
fossils in the

“Cambrian

Mass Extinctions

The end-Cretaceous
Chicxulub impact
event is discussed by
Johnson (1998), Cerveny (1998),
and Pope and others (1998).
Jablow (1998) describes the dis-
covery of the Chicxulub struc-
ture. Kyte (1998) reports on the
finding of a possible fragment of
the asteroid in the sediments of
the northern Pacific ocean.
Shukolyukov and Lugmair (1998)
present geochemical evidence
that the asteroid had a carbona-
ceous chondrite composition.
Evidence has been reported

Explosion”.
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A new fossil of a
mouse-sized
flightless animal
... suggests that
the ancestors of
bats hung from
tree branches by
all four legs.

(Anonymous 1998a) that the
impact fractured the edge of the
continent, resulting in gigantic
submarine landslides and giant
tsunamis.

Cowen (1998) describes the
possible causes of a comet show-
er that may have done in the
dinosaurs. Smith and Jeffery
(1998) discuss the selectivity of
sea-urchin extinction due to this
event. Jablonski (1998) discusses
the molluscan recovery. Research
on plankton extinctions that
occurred before the event and of
plankton that survived the event
is discussed in (Anonymous
1998b). Erwin (1998) discusses
recoveries from mass extinctions
in general. Spray and others
(1998) report evidence of a late
Triassic multiple impact event.
Bowring and others
(1998) report
geochronological evi-
dence that the end-
Permian extinction
event lasted less than
1 million years. Ward
(1998) reports evi-
dence that the end-
Permian land animals
suffered from intense

global warming.
Schultz and others
(1998) report a

—  PliOCEne impact event
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in Argentina. Wynn
and Shoemaker (1998) describe
an impact in Arabia that occurred
in historic times. Gibbs (1998)
describes the search for an impact
crater in Greenland that formed in
December 1997.

New Fossils

New fossil finds include Devonian
myriapods from Australia
(Edgecombe 1998) and ants in
amber from New Jersey 92 MaBP
(Agosti and others 1998). Plant
fossils include complex rooted
plants from the early Devonian
390 MaBP (Jensen 1998), a
Jurassic angiosperm (Sun and oth-
ers 1998), and an upper
Cretaceous monocot (Gandolfo
and others 1998). The discovery
of late Jurassic
Brachyceran flies (Ren 1998) sup-

pollinating _

ports the Jurassic origin of
angiosperms. New fish fossils
include a lobe-finned fish with
“fingers” (Daeschler and Shubin
1998) and a complete primitive
rhizodont lobe-finned fish from
Australia (Johanson and Ahlberg
1998). New dinosaur fossils
include an early Carboniferous
tetrapod (Clack 1998), a fish-eat-
ing dinosaur from Africa (Sereno
and others 1998), sauropod
dinosaur eggs and embryos from
the upper Cretaceous of
Patagonia (Coria and others
1998), a 16-inch-long claw resem-
bling that of Velociraptor from
Patagonia (Menon 1998), an early
Cretaceous sea turtle (Hirayama
1998), a new species of predatory
dinosaur  from  Madagascar
(Sampson and others 1998), a
giant Cretaceous dinosaur copro-
lite (Chin and others 1998), a
Jurassic  ankylosaur dinosaur
(Carpenter and others 1998), and
a small theropod dinosaur fossil
from Italy with soft tissue preser-
vation (Sasso and Signore 1998).
Other new vertebrate fossils
include a new Eocene archaeo-
cete whale from India (Bajpai and
Gingerich 1998), new specimens
of giant armadillo from Florida
(Anonymous 1998b), and a 53-Ma-
old jaw representing the tiniest
known mammal (only 1.3 grams)
from Wyoming (Monastersky
1998a).

Adrain and others (1998) discuss
Ordovician trilobite diversity. The
osteolepiform (lobe-fin fish) ances-
tors of the tetrapods are discussed
by Ahlberg and Johanson (1998).
Clark and others (1998) report fossil
evidence that early pterosaurs were
quadripedal.  Evidence that
Cretaceous plesiosaurs ate
ammonites is reported by Sato and
Tanabe (1998).New primitive skele-
tons from Japan shed light on the
origin of ichthyosaurs (Motani and
others 1998). Fossils of Cretaceous
duck-billed dinosaurs have been
found in Antarctica (Monastersky
1998a). Late Cretaceous fossils of
champsosaurs, large crocodilelike
reptiles,have been found in the high
Canadian Arctic (Tarduno and oth-

ers 1998), suggesting that the poles
had a warm climate at that time.

Traces of bone tumors are found
in dinosaur vertebrae (Anonymous
1998c¢). Growth layers in dinosaur
bones indicate that large sauropods
grew fast and attained their full size
in about 10 years (Stokstad 1998).
Some Cretaceous sail-backed
dinosaurs may have actually been
humpbacked (Anonymous 1998a).
Studies of the bone growth of high-
latitude Australian dinosaur fossils
revealed no growth lines, indicating
that they might have been endother-
mic and grown continuously
(Monastersky 1998b).

New, more complete specimens
of the Late Cretaceous mammal
Deltatberidium (Rougier and oth-
ers 1998) shed light on the evolu-
tionary relations of basal marsupi-
als and early mammals. Flynn and
Wyss (1998) review recent knowl-
edge of South American mammal
fossils. Meng and McKenna (1998)
discuss mammalian faunal
turnovers in the early Tertiary.
Shoshani (1998) reviews elephant
evolution. DNA analysis of the
excrement of the extinct ground
sloth reveals the plant species in its
diet (Poinar and others 1998).
Zimmer (1998c¢) recalls the 19th-
century discovery of the early
whale Basilosaurus. A new fossil of
a mouse-sized flightless animal,
Phenocolemur, suggests that the
ancestors of bats hung from tree
branches by all four legs (Hecht
1998). Zimmer (1998a) discusses
bats and their evolution.

Grande (1998) describes the fos-
sil-rich Eocene lake deposits of
Wyoming. Zimmer (1998b) gives an
in-depth review of the evolution of
amphibians from fishes and the evo-
lution of whales from land mam-
mals. Lockley (1998) reviews the
data on fossil footprints. Such fossil
tracks, found all over the world, are
one of the most direct lines of evi-
dence indicating that the geologic
strata were not laid down continu-
ously by a giant world-wide flood.
Erdmann and others (1998) report
on the finding of modern coela-
canth populations (Latimeria) off
the coast of Indonesia.




Birds

Britt and others (1998) have dis-
covered passageways for air sacs
in Archaeopteryx specimens,
demonstrating that the hollow
postcranial bones were pneuma-
tized and reinforcing the idea that
they are homologous with similar
pneumatized bones in the skele-
tons of non-avian theropod
dinosaurs. Controversy over the
dinosaurian origin of birds contin-
ues: Padian and Chiappe (1998),
Thomas and Garner (1998), and
Ostrom and others (1998) sum-
marize the opposing views; Hicks
and others (1998) debate Rubin’s
1997 claim that the theropod lung
could not have evolved into a bird
lung. Questions over whether the
3 digits in a bird’s wing are homol-
ogous to the 3 digits in a thero-
pod’s arm are discussed in
(Anonymous 1998).

A theropod that might have
had a feathered crest (Chen and
others 1998) and 2 feathered
dinosaurs (Ji and others 1998)
have been found in the Lower
Cretaceous formations in China.
Ackerman (1998) summarizes the
discovery of these animals in an
article with many beautiful illus-
trations. The early Cretaceous
Chinese fossil site yielding these
discoveries is described by Wang
(1998); Chiappe (1998) describes
the Spanish site yielding early
Cretaceous birds. The skull of a
Late Cretaceous relative of
Mononykus has been found in
Mongolia (Chiappe and others
1998). The oldest Coelurosaurian
theropod (from the Early Jurassic)
is reported from China (Zhao and
Xu 1998).

Forster and others (1998)
report on a primitive Late
Cretaceous bird with a large sick-
le-like claw similar to those of dro-
maeosaurid dinosaurs. Stidham
(1998) reports on a Late
Cretaceous parrot fossil. Bones of
a large (possibly 140 kg) flightless
bird of the Late Cretaceous,
Gargantuavis, have been found
in France. This species may have
produced the hundreds of fossil
eggs found in the region previ-
ously thought to be dinosaur eggs

(Holden 1998). Two more books
on the origin of birds appeared
this year (Dingus and Rowe 1998;
Shipman 1998).

Miscellaneous

Babcock (1998) gives a good
introduction to the literature on
taphonomy, the science of what
happens after an animal dies and
under what conditions it will fos-
silize. Hazard (1998) offers sug-
gestions how to teach about tran-
sitional forms.

Human Evolution

Two 45-Ma-old primate fossils
found in Southeastern China are
the smallest known, being less
than 1 cm tall (Anonymous
1998a). They may represent the
most  primitive anthropoids.
Gibbons (1998b) suggested that
one ape line that returned to
Africa from Asia may be the ances-
tor of the modern apes. New evi-
dence suggests that the Miocene
ape Oreopithecus was bipedal
(Anonymous 1998b). A recent
anatomical study has revealed
that the chimpanzee brain
exhibits asymmetry similar to that
of the human brain in an area
associated with language (Bower
1998a).

Several previous finds have
been re-evaluated. The purported
Neandertal bone flute appears to
have been gnawed and punctured
by an animal, perhaps a wolf
(Bower 1998b). Rock art in
Australia previously dated at
between 50 000 and 75 000
years old has been redated to
about 10 000 years by different
dating methods (Bird and others
1998).

McKinney (1998) re-evaluates
the “neotenic ape” model of the ori-
gin of humans. The 117 000-year-
old footprints of anatomically mod-
ern humans found in 1995 near
Langebaan Lagoon in South Africa
will be moved to the safety of a
museum (MacKenzie 1998). They
are no longer the oldest known
such footprints. Another set, the
Nahoon prints, which have been in
a South African museum for the
past 34 years, have been dated at

about 200 000 years old (Holden
1998a). Agnew and Demas (1998)
discuss the preservation of the
Laetoli footprints. The discovery of
a complete Australopithecine skull
and limb bone material in the
Sterkfontein caves of South Africa
was announced in December (Gee
1998). Computer simulation of
Lucy’s legs indicate that she walked
in a human manner, not with a
chimp-like gait (Lincoln 1998).
Computer imaging techniques
have measured the endocranial
capacity of a South African
Australopithecus africanus speci-
men at about 515 cc — smaller
than previous estimates. The
endocranial capacities of other
carly hominids may also be too
large (Conroy and others 1998).
New specimens of
Australopithecus anamensis con-
firm its age as younger than

Ardipithecus ramidus ——

and older than
Australopithecus

The 117,000-

afarensis (Leakey and yeah-old
others 1998). Recent .
reports suggest that A anatom":a"Y'

africanus has more
apelike body propor-

modern human

tions than A afarensis footprints [from]

Svitil 1999). A 1-mil-
lion-year-old skull
with a mixture of
Homo erectus and H

... South Africa
...are no longer

sapiens characters has the oldest known.

been found in Eritrea
(Albianelli and others
1998). A skeleton of a modern
human child has been found in the
Nile valley dating from a time
(55 000 years) when many anthro-
pologists think modern humans
were about to invade Europe and
Asia (Copley 1998).

Fission-track dating of stone
tools and fossils on the island of
Flores date at 900 000 years ago,
suggesting that Homo erectus
was capable of crossing open
water in some kind of watercraft
(Morwood and others 1998).
Stone tools found in Israel’s
Hayonim cave have been dated at
200 000 years ago. Similar tools
found at 2 other sites date to
250 000 years ago (Bower 1998c¢).
Reexamination of the evidence
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for fire at Zhoukoudian, China,
does not reveal any direct evi-
dence for in situ burning (Weiner
and others 1998).

Recent discoveries have led
anthropologists to conclude that
the New World was invaded by
humans long before 11 000 years
ago (McDonald 1998). The first
humans may have
reached the New
World 30 000 years
ago. They may have
included people of
European ancestry
(Lewin 1998a). Last
year’s analysis of
Neandertal DNA indi-
cated that they were
not directly ancestral
to modern Homo
sapiens, but some
anthropologists, such as Milford
Wolpoff, question that conclusion
(see Holden 1998b and related
readings). The replacement of
Neandertals by modern Cro-
Magnons is discussed by Mellars
(1998). The June 1998 issue of
Current Antbropology (vol 39,
supplement) has several articles
on Neandertals and early modern
humans (Brainard 1998).

The anatomical requirements
for language are discussed by
Cartmill (1998). Investigations on
the size of the hypoglossal canal,
which transmits the nerves of the
tongue, have led some authorities
to conclude that Neandertals
could talk as well as modern
humans do (Kay and others
1998). According to Lieberman
(1998), the origin of the cranial
features characteristic of modern
humans are related to reduction
of the sphenoid bone. That
ancient humans practiced canni-
balism has been controversial.
New evidence indicates that it
occurred in the prehistoric
American southwest and among
the Aztecs, Maoris, and people in
England 12 000 years ago (McKie
1998).

Analysis of human Y chromo-
somes supports the “out-of-Africa”
hypothesis but also indicates that
subsequently some populations
returned to Africa (Hammer and

others 1998). Patterns of mito-
chondrial genes and the non-
recombining part of the Y chro-
mosome suggest that humans had
a small effective population size
(about 10 000) during the
Pleistocene (Harpending and oth-
ers 1998). This same evidence
rules out the multiregional
hypothesis. Similar results come
from studies of variation in the
human dystrophin gene
(Zietkiewicz and others 1998).
This bottleneck may have been
caused by climate changes caused
by the eruption of Mount Toba in
Sumatra about 71 000 years ago.
This eruption was about 4000
more severe than the recent
Mount St Helens eruption
(Anonymous 1998c).

Although the apparent conti-
nuity of fossil and modern anato-
my in China appears to support
the multiregional hypothesis, a
recent genetic study of Chinese
populations (Chu and others
1998) does not. Rather, it indicates
that the ancestors of East Asia
entered from Southeast Asia.
Comparison of mtDNA and Y
chromosome data seems to indi-
cate that women had a migration
rate 8 times that of men (Boyce

1998).
With the Human Genome
Project in full swing, some

researchers are beginning to look
for the genes that distinguish us
from apes. One such difference, in
the human CMP-sialic acid
hydroxylase enzyme (Gibbons
1998a), involves a 92-base-pair
deletion, which also causes a
frame shift. This finding has rele-
vance for the argument of anti-
evolutionists  that  although
humans and apes differ in only 1%
of their genome, this amounts to 1
million base pairs and hence 1
million favorable point mutations
would have had to occur
(Schroeder 1997: 120) Obviously,
point mutations are not the only
way in which 1 million base-pair
differences could have occurred.

Problems with calibrating
mtDNA mutation rates are
reviewed by Gibbons (1998b).
Recent forensic work (such as

identifying the recently discov-
ered bodies of Tsar Nicholas and
his family) has discovered many
cases of heteroplasmy —
instances where an individual has
more than one mtDNA sequence.
More than one type of mitochon-
drion can be inherited from a per-
son’s mother because the egg
contains hundreds of these bod-
ies. Such differences arose by
mutation, and their occurrence
suggests much higher mutation
rates than previously thought.

A special section on archaeolo-
gy in the November 20, 1998,
issue of Science (Appenzeller and
others 1998) reviews the latest
ideas and information on the ori-
gin of art (Appenzeller 1998), the
development of communities
(Balter 1998), the birth of agricul-
ture (Pringle 1998), and the origin
of language (Holden 1998c¢).
Lewin’s human evolution text-
book (Lewin 1998b) provides an
up-to-date  exposition of all
aspects of human evolution.

CHAPTER 5:
HoMoLoGY

Richardson and others (1997)
published a paper that compared
many vertebrate embryos to
investigate the validity of the phy-
lotype concept and, as an aside,
claimed that Haeckel’s figures
illustrating recapitulation were
inaccurate to the point of being
fraudulent — a point not over-
looked by anti-evolutionists. This
paper produced a series of letters
in Science in 1998 (Hanken and
Richardson 1998; Richardson and
others 1998). The authors of the
original paper say that Haeckel
was essentially correct: his draw-
ings enhanced superficial similari-
ties — mainly of the general out-
lines of the various embryos —
but certainly did not concoct the
similarities of pharyngeal slits,and
so on, that were, in fact, known to
all other 19th-century anatomists,
including Haeckel’s enemies. (The
few illustrations of recapitulation
that Darwin used in The Descent
of Man were taken from other
sources). The “fraud” has been
fully exploited by anti-evolution-




ists in their attempts to discredit
evolution (Behe and others 1998).

Gilbert (1998) summarizes
recent conceptual breakthroughs
in developmental biology. These
include the ideas that genetic and
biological mechanisms can
indeed explain development, that
the core of development involves
various signal transduction mech-
anisms, that homologous genes
and pathways exist among dis-
tantly related phyla, and that mod-
ularity in development and devel-
opmental changes can result in
major evolutionary changes.
Modern findings on signaling mol-
ecules in development are sum-
marized by Strauss (1998).
Transmembrane receptors includ-
ing olfactory receptors may func-
tion as a cell surface code for
assembling embryos (Dreyer
1998).

A number of papers document
new homeobox genes and their
role in macroevolution. Wray and
Raff (1998) report that echino-
derms use the same regulatory
genes as other animals to make
both their bilateral larvae and
their radial adults. The expression
pattern of AmphiEn, which initi-
ates certain repeated body seg-
ments in vertebrates, is similar to
that of engrailed in invertebrates.
Hox genes in ribbonworms
(Nemerteans) consist of 1 cluster
of 6 genes (Kmita-Cunisse and
others 1998), and their most
closely related orthologs are
found in the mouse or
Amphbioxus. This finding indicates
that ribbonworms have diverged
relatively little from the last com-
mon ancestor of protostomes and
deuterostomes.

Martinez and others (1998)
report that coelenterates do not
possess a full complement of Hox
genes. A new cluster of 3 Hox-like
genes (the ParaHox cluster) has
been found in Ampbioxus
(Brooke and others 1998). Henry
(1998) reports on a Hox gene
needed for endoderm develop-
ment.

The general role of homeobox
genes in evolution and the
Cambrian explosion is discussed

Over the years, The
Textbook Letter has
carried 3 articles about
Of Pandas and People,
leading off with a longish
piece that told something
about the book’s origins.
TTL has now posted
those articles on its

Web site. Ail 3 of

them can be found at
<http://lwww.textbook-
league.org/53panda.htm>.

Contributed by Bill Bennetta.

in a number of papers (Cameron
and others 1998; Pendick 1998;
Meyer 1998). The discovery of 7
Hox clusters in modern fish
(tetrapods have only 4) may
account for the wide diversity dis-
played by modern fishes (Amores
and others 1998). Hox genes and
their role in vertebrate hindbrain
segmentation are discussed by
Prince (1998). Holland and
Holland (1998) report on the
expression patterns of 5 Hox
genes in Amphbioxus, which indi-
cate the presence of a forebrain.

Martindale and Henry (1998)
discuss the evolution of bilaterali-
ty. Several papers summarize our
knowledge of limb development
(Gardiner and others 1998;
Schwabe and others 1998). The
wide variability in tetrapod limb
morphology is probably due to
the timing and sequence of
expression of Hox genes. Duboule
and Wilkins (1998) point out that
most of our genes are shared with
other organisms, so phylogenetic
diversity depends not on evolu-
tion of new genes, but on differ-
ential use of the same component
genes. Evolutionary “bricolage”
(that is, tinkering) with the devel-
opmental system is very conserv-
ative.

Tautz (1998) and Lee (1998)
explore the use of the concept of
homology in comparative and
evolutionary studies. Modern
techniques for reconstructing
evolutionary trees are summa-

rized by Lewin (1998). Hall (1998)
presents a review of historical and
recent research bearing on the
germ-layer theory.

CHAPTER 6:
BIOCHEMICAL SIMILARITIES

Molecular taxonomy is changing
our conception of the relation-
ships of the animal phyla. Maley
and Marshall (1998) provide a
brief summary of molecular sys-
tematics and some of the out
standing issues in the field. Collins
(1998) compares hypotheses con-
cerning the evolution of the
Bilateria based on ribosomal RNA
data. Bilaterians seem to be close-
ly related to placozoans and
cnidarians. Balavoine and Adoutte
(1998) review the evidence from
ribosomal RNA data for grouping
the triploblastic phyla into 3 large
groups; Anderson and others
(1998) report Hox gene data that
may indicate that the protozoan
Myzozoa may be a degenerate
metazoan.

Several molecular studies
appear to conflict with morpho-
logical and paleontological data.
Sequencing of the mitochondrial
genome suggests that turtles may
be more closely related to diapsid
than to anapsid reptiles (Zardoya
and Meyer 1998). Another mito-
chondrial genome study suggests
a closer-than-expected relation-
ship between hippopotamus and
whale clades (Ursing and Arnason
1998), but these findings are not
consistent with other studies.The
most newly discovered ancient
whale fossils weaken the link to
mesonychids and make the artio-
dactyl connection more plausible
(Normile 1998). A molecular time
scale for vertebrate evolution
(Kumar and Hedges 1998) indi-
cates that many modern mam-
malian orders diverged in the
Cretaceous rather than the
Tertiary, yet the latest fossil evi-
dence (Normile 1998) disputes
this hypothesis. Gaut (1998)
reviews the research done on
molecular clocks using plant data.

Study of mitochondrial introns
suggests the liverworts were the
earliest land plants (Qiu and others
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1998). De Ley and others (1998)
use ribosomal DNA data to classify
the nematodes. Springer and others
(1998) use both mitochondrial and
nuclear gene data to resolve ambi-
guities in the relationships of the
marsupials. The studies have con-
firmed that the marsupials are a
natural grouping. Schubart and oth-
ers (1998) studied the mitochondr-
ial genes of Jamaican land crabs
and concluded that they are
descended from one marine ances-
tor about 4 MaBP,

SUMMARY

Astronomers continue to find evi-
dence of extrasolar planetary sys-
tems. More genomes are being
completely sequenced, including
the first genome to be sequenced
of an animal, the nematode
Caenorbabditis elegans, with
about 19 000 genes. Darwinian
evolutionary paradigms, in the
form of genetic algorithms and
test-tube evolution, are being used
more and more to design engi-
neering systems and to produce
new enzymes, many of medical
importance.Traces of animals that
preceded the Cambrian explosion
have been found, as have been
feathered dinosaurs. New human
fossils are being found that add
variety and depth to the human
family tree. The discovery of new
homeobox-type genes are helping
to elucidate developmental sys-
tems.

All these new findings are sup-
portive of evolution and advance
our knowledge of the history and
variety of life beyond what we
knew in 1989 when Of Pandas
and People was first published. By
contrast, the “intelligent design”
theory presented in the pages of
Pandas has yet to produce any
scientific advances in the main
areas of study laid out in the 6
chapters of the original (and
revised) textbook.
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News 1998 Sep 12; 154 (11): 163, 169.
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Missing Links and the Origin of
Biochemical Complexity

For years, evolution’s critics
picked on supposed gaps in
the historical record—missing
links between different forms or
species in biologists’ evolutionary
lineages. Evolutionary leaps, say
from dinosaurs to birds, are
inconceivable without intermedi-
ates, so the reasoning went.
Finding key fossils is no easy mat-
ter, but creationists interpreted
the absence of evidence as evi-
dence of absence—no links, no
evolution, only supernatural
design.

Paleontologists were patient,
though. They predicted that the
feathers so important in bird
flight were probably co-opted

Barry A Palevitz is a contribut-
ing editor for The Scientist.

Barry A Palevitz

from another function, most like-
ly thermal insulation. If that is
true, scientists should eventually
find fossils of feathered flightless
animals. Their patience paid off
over the past few years as China’s
Liaoning province yielded spec-
tacular specimens of feathered
dinosaurs (Xu and others 1999).
And birds are not alone.The same
painstaking process of scientific
discovery is illuminating the evo-
lutionary history of flowering
plants, whales, snakes, and—dare
we say it—humans.

ENTER BIOCHEMISTRY

But never say die—if cats have 9
lives, creationism has at least a
dozen. Having lost the fossil wars,
creationists turned to biochemi-
cal pathways and subcellular

structures. How could a biochem-
ical pathway, which may involve
20 or more separate steps cat-
alyzed by a score of enzymes,
evolve? They do not, according to
a new breed of “neocreationists”
rallying under the banner of
Lehigh University’s Michael Behe.
Unfortunately, the argument is
familiar. For example, surely a
metabolic pathway with a specif-
ic function is “irreducibly com-
plex” (Behe 1996), making step-
wise evolution unlikely. Remove
the feathers—er, an enzyme—
and it doesn’t fly. Right?

Wrong, say biochemists and
evolutionary biologists. Now
philosopher of science Niall
Shanks has added his two cents.
With colleague Karl Joplin at the
University of East Tennessee in

Giovannoni SJ, Paerl HW, McKay CP, Doran
PT, Gordon DA, Lanoil BD, Pinckney JL.
Perennial Antarctic lake ice:An oasis for
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reduction on the early earth. Nature 1998
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National Academy of Sciences 1998 Mar
3;95 (5): 2233-7. Related reading: Wu C.
DNA scissors cleave their comrades.
Science News 1998 Apr 4; 153 (14): 223.

Cleaves HJ, Miller SL. Oceanic protection
of prebiotic organic compounds from UV
radiation. Proceedings of the National
Academy of Sciences 1998 Jun 23;95
(13): 7260-3. Related reading: Brainard J.
What was life’s first sunblock? Science
News 1998 Jul 11; 154 (2): 31.

Cohen P. Molecules of ancient life are
born again. New Scientist 1998 Oct 17;
160 (2156): 10. Related reading: Zhang B,
Cech TR. Peptide bond formation by in
vitro selected ribozymes. Nature 1997
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Johnson City, Shanks argued that
biological systems exhibit “redun-
dant complexity;” not irreducible
complexity, which makes Behe’s
idea a big oversimplification
(Shanks and Joplin 1999).
Enzymes come in multiple forms,
or isozymes, that produce a vari-
ety of outcomes. Likewise, genes
duplicate and specialize, thereby
creating new pathways and func-
tions (Ohno 1970).The evidence
is obvious in a host of multigene
families governing all sorts of
processes. Redundancy is “like a
scaffold” that supports pathways
in the making, explains Shanks.

In essence, evolution co-opts
parts from preexisting hard-
ware—what Stephen Jay Gould
and Elisabeth S Vrba called exap-
tation (Gould and Vrba 1982).
Behe proposed a “special kind of
complexity that cannot be
explained in naturalistic terms,”
says Shanks, but “it can be
explained naturally without
magic or hocus pocus.”

EYES ON BACTERIA

The lens crystallins of eyes are
some of the best examples of

exaptations. Crystallins lend opti-
cal properties to lens cells impor-
tant in light transmission. Various
proteins have specialized as crys-
tallins during eye evolution, some
resulting from gene duplication
followed by specialization, others
retaining their original metabolic
activities in a process Joram
Piatigorsky of the National Eye
Institute called recruitment by
gene sharing (Piatigorsky and
Wistow 1991). Lactate dehydro-
genase, aldehyde dehydrogenase,
and enolase have all been put to
work as lens crystallins, while still
acting as enzymes.

If the really important ques-
tion in eye evolution is not gross
anatomy but molecular path-
ways, as Behe believes, the
answer is not in intelligent design
or other supernatural handwav-
ing, but more biochemistry and
genetics. That also holds true for
nitrogen-fixing rhizobial bacteria
that inhabit the root nodules of
legumes. According to J Peter
Young of York University, United
Kingdom, rhizobia may have bor-
rowed genes from each other,
fungi, and even host plants to
patch together new biosynthetic

pathways for nod factors, signal-
ing molecules that let roots know
the bacteria are around (Young
1999).

BIOCHEMICAL
IRREDUCIBILITY— THE DEEP
FREEZE

A team led by Chi-Hing Cheng,
senior research scientist in the
Department of Ecology, Ethology
and Evolution at the University of
Illinois, Urbana, recently uncov-
ered one of the nicest examples
of biochemical exaptation, in fish
that thrive in Antarctic waters
where temperatures go below -2
degrees Celsius, lower than the
freezing point of their blood.
Plants and animals manufacture a
variety of antifreeze proteins that
block the growth of destructive
ice crystals. Notothenioids like
the Antarctic toothfish make
antifreeze glycoproteins (AFGPs)
that vary in molecular weight
from 2600 to 34 000 daltons.The
fish maintain high levels of glyco-
protein in the blood because they
have multiple genes, each encod-
ing a “polyprotein” that is
chopped into numerous AFGPs.
AFGPs consist of a repeating
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Related reading:Vogel G.A two-piece
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recombination? Science 1998 Sep 25; 281:
1986-90.

Evans MR]. Selection on swallow tail
streamers. Nature 1998 Jul 16;394:
233-4. Related reading: Hedenstrom A,




3-amino-acid sequence consist-
ing of threonine-alanine-alanine.
With 2 sugars attached to each
threonine, AFGPs are the fish’s
version of ethylene glycol. But
how did such unusual proteins
arise? How did notothenioids get
their antifreeze genes as Antarctic
waters froze 10-15 million years
ago? Cheng’s group discovered
that AFGP genes evolved from an
ancestral gene encoding trypsino-
gen, a pancreatic protein that
cleaves to produce the digestive
enzyme trypsin (Chen and others
1997). The molecular footprints
were obvious: AFGP and trypsino-
gen genes share significant
sequence identity at several loca-
tions.

What clinched the story was
Cheng’s finding that trypsinogen
contains a three-amino-acid
sequence with no known func-
tion in the enzyme. You guessed
it: threonine-alanine-alanine. In
constructing AFGP, the tripeptide
reiterated again and again, proba-
bly because the repetition had
antifreeze properties strongly
selected by ice-cold water. Most of
the rest of the trypsinogen gene
was discarded. By deleting parts

of the trypsinogen gene and
recruiting and amplifying others,
evolution did its borrowing act.

Now for the icing on the cake:
The toothfish contains not only
genes for AFGP and trypsinogen,
but a hybrid gene—a missing
link?—encoding both AFGP and
trypsinogen (Cheng and Chen
1999). The AFGP part occurs
exactly where expected, near the
beginning of the trypsinogen por-
tion of the gene that previously
encoded the ancestral tripeptide.
Says Cheng, “We were able to
catch notothenioid AFGP evolu-
tion ‘in action’, so to speak,
because we believe the protease-
AFGP split is a rather recent event
in the evolutionary time scale”
Cheng is now trying to find out if
the hybrid protein has trypsin
activity.
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I’Ve been Hammed! Answers in
Genesis (AIG) Executive
Director Ken Ham has taken me to
task for my keynote address to
Dinofest 98 in Philadelphia. My
talk was about American scientific
illiteracy (extending to over 95% of
adults), how the media contribute
to it,and some remedies for the sit-
uation. I have given my talk per-
haps 25 times from Limestone,

Jere H Lipps is a professor

in the Department of Inte-
grative Biology, University

of California at Berkeley. He

is an outspoken critic of media
Dpresentations of pseudoscience,
Jor which NCSE presented bim
with its Friend of Darwin
Award in 1998.

Hammed!

Jere H Lipps

Maine, to Long Beach, California,
and the usual response I have had
is “terrific”, “great”, “funny”. But
Ham did not like it, writing in the
Answers in Genesis Newsletter
(1998: 8) that I was “rather emo-
tional ... critical, bitter, and intoler-
ant of any view that differed from
[my] own concerning evolution
and dinosaurs — including a tirade
against many beliefs, including cre-
ationism.” Emotional? Well, I'd
rather say that I was impassioned.
Critical? Yes, but of the media —
television in particular. Bitter and
intolerant? Maybe I was, but not of
creationism, UFOlogy, astrology, or
a host of other pseudosciences,
but of scientific illiteracy, which
lets them flourish. But if Ham
somehow equates creationism

with scientific illiteracy, who am I
to object?

I was “Hammed” because the
good sense, reason and science lit-
eracy I call for are threats to cre-
ationists. They fear these, for their
own tirades (or “battles”, as they
like to call them) against evolu-
tion will be less compelling if
their audiences acquire these
attributes. My point in writing
here is to note just how sensitive
Ham and his kind are, and how he
twists reality to fit his own needs.
He uses a common strategy on
me, and a closer look at what he
did may help us to understand
how these folks work. Basically, I
was simply a good excuse to
rouse the troops.

In fact, Ham purposefully con-
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fuses the point of my talk. My talk
was not about dinosaurs or even
evolution. I know nothing much
about dinosaurs, although I am an
evolutionist through and through.

Because I only had 45 minutes
rather than my usual hour and a
quarter, I reduced my comments
about almost everything except
science illiteracy, the media hyp-
ing of pseudoscience, and what
we can do to get reasonable sci-
ence incorporated into television
programs. One slide stated that
religion, science, and pseudo-
science are different ways to view
the world, but I made no com-
ment about religion at all. I
showed another slide listing some
paranormal beliefs, and creation-
ism was on the list. But again I
made no comment about it.

My example of pseudoscientif-
ic ignorance was UFO beliefs,
because that is a very funny sub-
ject; whereas, by contrast, I find
little that is humorous about cre-
ationism. I focused on scientific
illiteracy in this country and how
the media contributed to it with a
variety of fraudulent program-
ming, including “The Mysterious
Origins of Man”, a television pro-
gram (and now a video series)

that every good creationist should
object to as much as evolutionists
should (see NCSE Reports 1995;
15 [4]: I). 1 suggested how the
media could present science in a
reasonable, compelling, and prof-
itable way;, if it cared to.

Ham “Hammed” me on that
too. He implores his readers to
“join the battle” against us evolu-
tionists who try to use “the media
to brainwash the public in evolu-
tionary thinking” (ronically,
Ham’s own article ends with an
appeal for creationists to use
dinosaurs to teach people about
creationism.) He emphasized that
I wanted to recruit the media
aggressively “to ensure that writ-
ers present evolution as science
and as fact — and to do it often”
Not true.What I said was that tele-
vision writers, in particular,
should present science — and
present it often.

Insofar as evolution is part of
science, it should be presented,
too. But I am far more concerned
with getting people to under-
stand how science works than in
presenting evolution. That will
come when the demon-haunted
world is no more.

FURTHER READING

These references, including the last one
about creationism, put my views about
scientific literacy, pseudoscience, and the
media on record.

Ham K.The dinosaur agenda. Answers in
Genesis Newsletter 1998 June; 5: 8.
<http://www.answersingenesis.org/docs/
3200.asp>. Last accessed August 7, 2000.

Lipps JH.The decline of reason? In:
Scotchmoor J, McKinney FK, editors.
Learning from the Fossil Record,
Paleontological Society Special Papers
1996; 2: 3-10.

Lipps JH.The media, trash science and
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Electronica 1998. <http://www-odp.
tamu.edu/paleo/1998_2/editor/
jere_ed.htm>. Last accessed August 7,
2000.

Lipps JH. Beyond reason — Science in
the mass media. In Schopf JW, editor.
Evolution, Facts and Fallacies. San
Diego (CA):Academic Press, 1999. p
71-90.

Lipps JH. Paleontology challenged!
Palaeontologica Electronica 1999.
<http://www-odp.tamu.edu/paleo/
1999_1/editor/lipps.htm>. Last accessed
August 7, 2000.

Pennisi E. Genome data shake tree of life.
Science 1998 May 1; 280: 672-4.

Postlethwait JH,Yan YL, Gates M, Horne S,
Amores A, Brownlie A, Donovan A, Egan E,
Force A, Gong Z, Goutel C, Fritz A, Kelsh R,
Knapik E, Liao E, Paw B, Ransom D, Singer
A,Thomson M,Abduljabbar T, Yelick P,
Beier D, Joly L, Larhammar D, Rosa E
Westerfield M, Zon L, Johnson S, Talbot W,
Vertebrate genome evolution and the
zebrafish gene map. Nature Genetics
1998 Apr; 18:345-9. Related reading:
Aparicio S. Exploding vertebrate genomes.
Nature Genetics 1998 Apr; 18:301-3.

Simmen MW, Leitgeb S, Clark VH, Jones
SJM, Bird A. Gene number in an inverte-
brate chordate, Ciona intestinalis.
Proceedings of the National Academy of
Sciences 1998 Apr 14; 95: 4437-40.

Stephens RS, Kalman S, Lammel C, Fan J,
Marathe R,Aravind L, Mitchell W, Olinger
L,Tatusov RL, Zhao Q, Koonin EV, Davis
RW. Genome sequence of an obligate
intracellular pathogen of humans:
Chlamydia trachomatis. Science 1998
Oct 23;282: 754-9. Related reading:
Hatch T. Chlamydia: Old ideas crushed,
new mysteries bared. Science 1998 Oct
23;282:638-9.

Woese C.The universal ancestor.

Proceedings of the National Academy of
Sciences 1998 Jun 9;95 (12): 6854-9.

Chapter 3: The Origin of Species
Brookes M.The species enigma. New
Scientist 1998 Jun 13; 158 (2138). Inside
Science supplement nr 111.

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

Gavrilets S, Li H,Vose MD. Rapid parap-
atric speciation on holey adaptive land-
scapes. Proceedings of the Royal Society
of London Series B 1998; 265: 1483-9.

Geiser DM, Pitt JI, Taylor JW. Cryptic speci-
ation and recombination in the aflatoxin-
producing fungus Aspergillus flavus.
Proceedings of the National Academy of
Sciences 1998 Jan 3;95: 388-93.

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.

Orr MR, Smith TB. Ecology and speciation.
Trends in Ecology and Evolution. 1998
Dec; 13 (12):502-6.

Swanson WJ, Vacquier VD. Concerted evo-
lution in an egg receptor for a rapidly

evolving abalone sperm protein. Science
1998 Jul 31; 281: 710-2. Related reading:
Cohen P. Promiscuity helps the abalone
evolve into a new species. New Scientist
1998 Aug 8; 159 (2146): 19.

Ting C-T,Tsaur S-C,Wu M-L,Wu C-1.A
rapidly evolving homeobox at the site of
a hybrid sterility gene. Sciernice 1998 Nov
20;282; 1501-4. Related reading: Cohen
P. Splitting heirs. New Scientist 1998 Nov
28;160 (2162): 11.Nei M, Zhang J.
Molecular origin of species. Science 1998
Nov 20; 282: 1428-9.
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Graves JA. Undermethylation associated
with retroelement activation and chromo-
some remodelling in an interspecific
mammalian hybrid. Nature 1998 May 7,
393: 68-72.

Chapter 4: The Fossil Record
The Cambrian Explosion

[Anonymous]. A billion years of stability.
Discover 1998 Sep; 19 (9): 19.

Bromham L, Rambaut A, Fortey R, Cooper
A, Penny D.Testing the Cambrian explo-
sion hypothesis by using a molecular
dating technique. Proceedings of the
National Academy of Sciences 1998

Oct 3; 95 (21): 12386-9.
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Darwinism

mn

“Crsis” —

Again

Steven B Hunter

‘ 7‘ )hen I heard of a confer-

ence that would introduce
a scientific means of proving
divine intervention in the natural
world, thereby falsifying evolu-
tion, I knew I had to be there. So,
on the evening of December 1,
1999, I headed off to La Mirada, a
suburb of Los Angeles, to witness
“Darwinism in Crisis — The New
Challenge From Intelligent Design
Theory”.

The event was presented by
the Master of Arts program in
Christian Apologetics of Biola
University (formerly the Bible
Institute of Los Angeles). When all
was said and done, it was quite
clear that the purpose of the
evening was to provide Christian
apologetics and not science. We

were to meet in an 800-seat lec-
ture hall, but 1800 people showed
up. The overflow was moved to
the gymnasium where a closed
circuit TV link had been set up.
By the time I settled into my
seat in the bleachers overlooking
the Biola Eagles’ basketball court,
the greetings and introductions
had been completed and Phillip E
Johnson, professor of law at UC
Berkeley and author of Darwin
on Trial, was holding forth on his
idea of the Wedge. The Wedge is
Johnson’s strategy for separating
science from philosophical natu-
ralism, which he insists is the only
basis upon which evolution could
be accepted. Once he, as the
sharp tip of the Wedge, has
exploited the philosophical flaws

in atheistic evolution to undo its
death grip on modern theories of
origins, others scientists,
philosophers, and theologians, the
wide end of the Wedge — would
rush in to fill the void with a more
“God-centered” theory.

Representatives of the wide
end of the Wedge followed
Johnson to the podium. A sched-
uling snafu caused the cancella-
tion of the next planned talk,
“DNA by Design”, by Stephen C
Meyer, PhD. I was disappointed to
miss one of the 2 scheduled sci-
entists. After all, I had come to see
a scientific falsification of the the-
ory of evolution. Someone
remarked that to demonstrate
that there was real science going
on there would be slides and a
laser pointer.

Paul A Nelson, PhD, a philoso-
pher of science, was next, with a
talk on “Intelligent Design and the
Cambrian Explosion”. He began
with a chart illustrating Darwin’s
prediction that the history of life
should exhibit ever-increasing

Cooper A, Fortey R. Evolutionary explo-
sions and the phylogenetic fuse. Trends
in Ecology and Evolution 1998 Apr; 13
4):151-6.

Gould S]J. On embryos and ancestors.
Natural History 1998 Jul/Aug 8; 107 (6):
20-2,58-65.

Gu X. Early metazoan divergence was
about 830 million years ago. Journal of
Molecular Evolution 1998 Sep; 47 (3):
369-71.

Hecht J. Tilt-a-world. Earth 1998 Jun; 7
(3): 34-7. Related reading: Kirschvink JL,
Ripperdan RL, Evans DA. Evidence for a
large-scale reorganization of early
Cambrian continental masses by inertial
interchange true polar wander. Science
1997 Jul 25;277:541-5.

Hoffman PE Kaufman AJ, Halverson GP,
Schrag DP.A neoproterozoic snowball
earth. Science 1998 Aug 28; 281: 1342-6.
Related reading: Jenkins GS, Scotese CR.
An early snowball earth? [letter] Science
282 Nov 27:1644-6. Kerr RA. Did an
ancient deep freeze nearly doom life?
Science 1998 Aug 28; 281: 1259-60;
Monastersky R. Popsicle planet. Science
News 1998 Aug 29; 154 (9): 137-9.

Jensen S, Gehling JG, Droser ML. Ediacara-

type fossils in Cambrian sediments. ~

Nature 393: 567-9.

Li C-W, Chen J-Y, Hua T-E. Precambrian
sponges with cellular structures. Science
1998 Feb 6;279: 879-82. Related
reading: Kerr RA. Pushing back the ori-
gins of animals. Science 1998 Feb 6;279:
803-4.

McMenamin MAS. The Garden of
Ediacara: Discovering the First Complex
Life. New York: Columbia University
Press, 1998. Related reading: Daviss B.
Cast out of Eden. New Scientist 1998 May
16; 158 (2134): 26-30.

Moldowan JM, Talyzina NM.
Biogeochemical evidence for dinoflagel-

late ancestors in the early Cambrian.
Science 1998 Aug 21;281: 1168-70.

Morris SC. The Crucible of Creation: The
Buzgess Shale and the Rise of Animals.
Oxford: Oxford University Press, 1998.

Morris SC, Gould SJ. Showdown on the
Burgess Shale. Natural History 1998
Dec/Jan; 107 (10): 48-55.

Orr PJ, Briggs DEG, Kearns SL. Cambrian
Burgess Shale animals replicated in clay
minerals. Science 1998 Aug; 281: 1173-5.

Seilacher A, Bose PK, Pfluger E
Triploblastic animals more than 1 billion
years ago:Trace fossil evidence from
India. Science 1998 Oct 2; 282: 80-3.
Related reading: Azmi RJ. Fossil

Discoveries in India [letter]. Sciennce 1998
Oct 23;282:627. Brasier M. From deep
time to late arrivals. Nature 1998 Oct 8;
395:547-8. Hecht J. Worms dig holes in
evolutionary ideas. New Scientist 1998
Oct 10; 160 (2155): 6. Kerr RA. Track of
billion-year old animals? Science 1998 Oct
2;282:19-21. Kerr RA. Fossils challenge
age of billion-year-old animals. Science
1998 Oct 23;282: 601. Kerr RA. Earliest
animals old once more? Science 1998 Nov
6;282: 1020. Monastersky R. Questions
raised about oldest animal. Science News
1998 Oct 17; 154 (16): 255. Monastersky
R.A rock that lies about its age. Science
News 1998 Nov 21; 154 (21): 332. Morris
SC and others. Fossil Discoveries in India:
Continued [letters]. Science 1998 Nov 13;
282:1265.

Thomas ALR. Cambrian explosion blown
out of the water. Trends in Ecology and
Evolution 1998 Apr; 13 (4): 129. Related
reading: Budd GE, Jensen S.Trace fossils
and the Cambrian explosion [letter].
Trends in Ecology and Evolution 1998
Dec; 13 (12): 507-8. Horne DJ, Thomas
ALR. Cambrian explosion still in the
water [letters]. Trends in Ecology and
Evolution 1998 Aug; 13 (8): 322.




diversity. He then compared it to
his own bar graph showing the
diversity of phyla as greatest dur-
ing the Cambrian, then reducing
and holding constant until the
present. “There will never be an
explanation”, he insisted, for the
paleontological record’s being at
such odds with Darwin’s theory.
No mention was made of the poor
quality of the Precambrian and
Cambrian fossil record nor of
how including classes, orders,
families, genera, and species might
affect his bar graph nor of any
number of evolutionary factors
that are relevant to such a discus-
sion. Nor did Nelson discuss how
evolutionary biology has changed
and matured since Darwin’s early
formulation of the theory.

He followed up with an argu-
ment from developmental biolo-
gy. He contended that the genetic
mechanisms that control cell dif-
ferentiation and organization in a
complex animal must have been
in place and fully functional
before the evolutionary processes

that theoretically created them
could have any effect. This is the
same sort of cart-before-the-horse
argument as Michael Behe’s irre-
ducible complexity, except at a
larger scale — and it has the same
flaws. There is no recognition of
the fact that nature rarely gets
from point A to point B via a
straight line. A bat’s wing, for
example, did not develop as a
wing one bone at a time. It was
adapted from an arm for climbing,
which in turn was adapted from a
limb for crawling, which in turn
was adapted from a fin for swim-
ming.

Nelson’s talk was to be the
extent of the scientific discourse
for the evening. I was left with the
impression that the closest we
had come to real science was
indeed the inclusion of slides and
a laser pointer. That joke was not
so funny after all.

Philosophers JP Moreland and
John Mark Reynolds completed
the program with talks on
“Intelligent Design and Human

Personhood” and
Design: The History of a
Concept”, respectively. Moreland
expounded on the idea that athe-
istic evolution is in direct opposi-
tion to human dignity, justice, and
human rights. Reynolds described
how society had come to be in
the evil grip of such a vile con-
cept as godless naturalism. I heard
no new insights. There was no sci-
entific proof of anything.

It is worth noting that the com-
mon thread of all of these talks
was that the theory of evolution is
necessarily atheistic and is there-
fore the cause of all of the major
ills of Western society. Whether
this is a straw man argument cyn-
ically used to whip up the faithful
or an honest misunderstanding of
the nature of science, the result is
the same. There will be no easing
of the passionate opposition to
the teaching of evolution until
this concern is effectively
addressed.

“Intelligent
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Williams DM, Kasting JE Frakes LA. Low-
latitude glaciation and rapid changes in
the earth’s obliquity explained by obliqui-
ty-oblateness feedback. Nature 1998 Dec
3;396: 453-8. Related reading: Hecht J.
Sweltering in Siberia. New Scientist 1998
Dec 5; 160 (2163): 4.

Xiao S, Zhang Y, Knoll AH. Three-dimen-
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embryos in a Neoproterozoic phospho-
rite. Nature 1998 Feb 5;391: 553-8.
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Interpreting late Precambrian microfossils
[technical comments]. Sciernce 1998 Dec
4;282:1783. Bengtson S.Animal embryos
in deep time. Nature 1998 Feb 5;391:
529-30. Svitil KA. Searching for the first
animal. Discover 1999 Jan; 20 (1): 52.

Mass Extinctions

[Anonymous]. Earth shattering. New Scien-
tist 1998a Apr 18;158 (2130): 23. Related
reading: [Anonymous]. Surf’s up, dinos are
down. Discover 1998 Jul; 19 (7): 20.

[Anonymous].The long good-bye. Earth
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and pieces of Armageddon. Discover 1999
Mar; 20 (3); 24. Monastersky R. Chunk of
death-dealing asteroid found. Science News
1998 Nov 21; 154 (21): 324.

Schultz PH, Zarate M, Hames W, Camilion
C,King J.A 3.3-Ma impact in Argentina
and possible consequences. Science 1998
Dec 11; 282: 2061-3. Related reading:
Kerr RA. Argentina, and perhaps its life,
took a hit. Science 1998 Dec 11;282:
1965-6.
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Cretaceous period. Nature 1998 Mar 5;
392:69-71. Related reading: Marshall CR.
Mass extinction probed. Nature 1998 Mar
5;392:17-20.
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An Interview with
Edward ] Larson

Karl W Giberson
Donald A Yerxa

[Edward ] Larson won a Pulitzer Prize in 1998 for bis book
Summer for the Gods — a re-examination of the events surround-
ing the Scopes trial and of the people involved in it. During a visit

to Eastern Nazarene College on October 21, 1999, Larson spoke
with Karl Giberson and Donald Yerxa. We bave excerpted portions
of that interview to present to readers of RNCSE. Larson did not
receive, review, or revise the published text of the interview.]

Giberson: Can you give our read-
ers some background about your-
self, particularly mentioning your
formative religious experiences?

Larson: I was raised in rural cen-

tral-southern Ohio. My parents
were members of the
Congregational Church, which was
probably the most liberal church
in my hometown. We were not
very active at all, though we did go

Karl W Giberson is Professor of Physics and Director of the General
Science Program, and Donald A Yerxa is Professor of History and
Director of the Pre-Law Program, both at Eastern Nazarene College.

to church occasionally. Evolution
was just assumed in my high
school.I took a lot of science class-
es and was very interested in the
sciences.I believe that we used the
Biological Sciences Curriculum
Study (BSCS) texts, but we might
have used a revised edition of
Truman Moon’s Modern Biology.

Yerxa: Have there been any
instances in your life when you
struggled over issues related to
science and religion?

Larson: Not really. I mostly come
from a science background, and I
have not noticed any particular
conflict in my own mind. I have
not studied it closely, but to the
extent that I have, I think that
Stephen Jay Gould’s “non-overlap-
ping magisteria” is a nice way to
articulate it.

Yerxa: What prompted you — a
recipient of multiple high school
science awards — to pursue both
a doctorate in  history at
Wisconsin and a law degree at
Harvard?

Larson:In high school I took a lot

Spray ]G, Kelley SP, Rowley DB. Evidence
for a late Triassic multiple impact event
on earth. Nature 1998 Mar 12; 393:
171-3. Related reading: [Anonymous].
Chain of craters. Discover 1998 Aug; 19
(8): 29. Kent DV. Impacts on earth in the
late Triassic. Nature 1998 Sep 10; 395:
126. Melosh HJ. Craters unchained.
Nature 1998 Jul 16;394: 221-3.

‘Ward PD.The greenhouse extinction.
Discover 1998 Aug; 19 (8): 54-8.
Wynn JC, Shoemaker EM.The day the
sands caught fire. Scientific American
1998 Nov; 279 (5): 65-71.

New Fossils

Adrain JM, Fortey RA, Westrop SR. Post-
Cambrian trilobite diversity and evolu-
tionary faunas. Science 1998 June 19; 280:
1922-5. Related reading: Irion R. Parsing
the trilobites’ rise and fall. Science 1998
June 19;280: 1837.

Agosti D, Grimaldi D, Carpenter JM.
Oldest known ant fossils discovered.
Nature 1998 Jan 29;391:447. Related
reading: Hagmann M.Amber ants.
Discover 1999 Jan; 20 (1):52.

Ahlberg PE, Johanson Z. Osteolepiformes
and the ancestry of tetrapods. Nature

1998 Oct 22;395: 792-4. Related -

reading: Janvier P. Forerunner of four
legs. Nature 1998 Oct 22;395: 748-9.

[Anonymous]. Humpbacked dinosaurs.
Discover 1998a Apr; 19 (4):12.

[Anonymous].There were giants on the
earth in those days. Discover 1998b Apr;
19 (4): 14-8.

[Anonymous]. Saurian sore. Discover
1998c Oct; 19 (10): 26.

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.
Related reading: Monastersky R. Fossil
jaw tells tale of whale evolution. Science
News 1998 Oct 10; 154 (15): 229.

Carpenter K, Miles C, Cloward K. Skull of
a Jurassic ankylosaur (Dinosauria). Nature
1998 Jun 25;393: 782-3.

Chin K, Tokaryk TT, Erickson GM, Calk LC.
A king-sized theropod coprolite. Nature
1998 Jun 18; 393: 680-2. Related reading:
Andrews P, Fernandez-Jalvo Y. 101 uses for
fossilized faeces. Nature 1998 June 18;
393:629. [Anonymous]. Dino dung. New
Scientist 1998 Jun 20; 158 (2139): 27.
[Anonymous]. Ordure of magnitude.
Discover 1998 Oct; 19 (10): 32.
Monastersky R. Getting the scoop from
the poop of T rex. Science News 1998 Jun
20; 153 (25):391.
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pod with a melange of crown-group char-
acters. Nature 1998 Jul 2; 394: 66-9.
Related reading: Shubin N. Evolutionary
cut and paste. Nature 1998 Jul 2;394:
12-3.
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Fastovsky DE, Montellano M. Foot posture
in a primitive pterosaur. Nature 1998 Feb
206;391: 886-9. Related reading:
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Discover 1998 May; 19 (5): 11.
Monastersky R. Flat-footed fossil of former
flyer. Sciennce News 1998 Mar 14; 153
(11):172.
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Fox M, Chiappe LM. Sauropod dinosaur
embryos from the Late Cretaceous of
Patagonia. Nature 1998 Nov 19; 396:
258-61. Related reading: [Anonymous].
Huevos dinosauros. Discover 1999 Feb; 20
(2): 24.

Daeschler EB, Schubin N. Fish with fin-
gers? Nature 1998 Jan 8;391:133.

Edgecombe GD. Devonian terrestrial
arthropods from Gondwana. Nature 1998
Jul 9;394: 172-5. Related reading:
Lincoln T.Ancient Australian arthropods.
Nature 1998 Jul 9; 394: 127.
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of science and math, but I always
loved history. As a kid I just thor-
oughly enjoyed reading history,
and, even though I did not get
much history instruction in high
school, I taught myself history and
went ahead and took the
Advanced Placement exams in
both European and American his-
tory at the end of my high school
years. When I was an undergradu-
ate at Williams College, I learned
that there was a field called the
history of science. Williams had a
historian of science named
Donald Beaver, and I took his class
and suddenly it brought together
2 interests, my persistent love of
nature and the understanding of
how nature operates — which is
why I like science — and my love
of history. So suddenly 1 could
study the history of science.

Yerxa: What was the topic of
your doctoral dissertation?

Larson: Initially, my major profes-
sor Dave Lindberg encouraged me
to cross disciplines and get a law
degree.The law courses served as
my minor for the PhD at
Wisconsin, but beyond that, law

enriched my scholarship. I
thought that I was going to write
in the area of eugenics, but the
untimely death of Bill Coleman, a
historian of biology at Wisconsin,
presented me with the opportuni-
ty to have Ronald Numbers as my
major professor. and I ended up
working with him. He pushed me
in a direction that I would not oth-
erwise have gone in, but have ever
after found interesting. Since
Numbers was working on the his-
tory of the creation/evolution con-
troversy, and he knew I had this
legal background, he encouraged
me to work on the legal history of
the creation/evolution controver-
Sy, so that is primarily what my dis-
sertation dealt with. It was a little
broader than that in the sense that
it deals with how courts deal with
legal questions, but it primarily
deals with the creation/evolution
controversy throughout history.
The dissertation became my first
book, Trial and Error.

Yerxa: How did you decide to
write a book on the Scopes trial?
Did you feel that there was some
sort of misunderstanding of the
trial in the historical literature?

Larson:It was a bit serendipitous.
Certainly in the background there
was the fact that 1 knew the trial
was not very well understood.
During my dissertation research, I
had looked a little bit into the
Scopes trial, and in Trial and
Error there is a very small pas-
sage, a couple of pages, on it. But
in researching just that little snip-
pet on the Scopes trial, I had dis-
covered that there was a rich
body of archival literature on the
trial that no historian had ever
used.The last serious book on the
Scopes trial was from the 1950s,
and that relied almost exclusively
on a reading of newspapers in the
period. And I knew the ACLU
archives were available and open.
Of course Bryan’s archives had
been open, but they had not been
used very much. Clarence
Darrow’s papers were available,
but I also knew that there were
some additional sources of infor-
mation. In particular, Judge Hicks,
who had been one of the prose-
cutors, had saved all the corre-
spondence among members of
the prosecution team, and he had
subsequently put it into the
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University of Tennessee archives.
Up to that point those documents
simply had not been used by any
other historian.

So I now knew that there was
quite a bit of archival material.
Moreover, the main treatments of
the trial were written in the shad-
ow of McCarthyism and the threat
to popular and individual liberty
based on mob action and emo-
tionalism. Inberit the Wind and
Six Days or Forever?: Tennessee v
Jobn Thomas Scopes (Ray
Ginger’s scholarly book of the
same period) were consciously
and explicitly written with
McCarthy-era witch hunts of com-
munists and socialists in mind and
were looking back at the Scopes
trial as an earlier episode of all
this. Then in the 1990s we have a
new perspective on fundamental-
ism and anti-evolutionism. They
are still alive in the US; they were
not slain in Dayton. And that was
always part of the premise of
Inberit the Wind and Six Days or
Forever? — that exposing Bryan
killed these movements. But it did
not. So now in a sense we have
better historical perspective for
looking at those documents. And

that is the foundation for doing
constructive history — new
archival material and a new per-
spective that previous historians
haven’t been able to bring to bear
on the topic.

The actual precipitant that
made Summer for the Gods hap-
pen was much more pedestrian,
however. During the middle of
the OJ Simpson trial, one of my
colleagues suggested, out of the
blue, that I write a book on the
Scopes trial. Not knowing any of
what I knew about the archival
material or the added perspec-
tive, he knew that I wrote legal
history and was trained in the his-
tory of science. While he was
watching the OJ Simpson trial, he
concluded that I was one of the
few people he knew with exper-
tise in both of those fields. He
kept hearing during the Simpson
trial coverage about the other tri-
als of the century, and in particu-
lar about the Scopes trial. Here
was one event in history that
seemed to involve law and sci-
ence together. And when he said
that, it just clicked immediately. It
made sense, and I immediately
thought that it was a great topic.

Yerxa: What would you like the
reader to take away from Summer
Jor the Gods?

Larson: I usually do not try to put
myself in the reader’s mind. I am
trying just to tell a story that I
enjoy telling, and whatever read-
ers draw from it is their business.
I appreciate the richness of a his-
torical event and how nothing
important in history is ever sim-
ple. There are many currents and
crosscurrents and factors
involved. I don’t see these individ-
ual characters as sort of simple, 2-
dimensional figures, but 3-dimen-
sional figures with a richness and
dignity. And T would hope that
people would draw out the rich-
ness of the historical event and
the many factors that play into it.

I did not go into the Scopes
trial doing the research for
Summer for the Gods with a par-
ticularly high opinion of either
Clarence Darrow or William
Jennings Bryan. What has
impressed me throughout my life
is that whenever you treat people
honestly at their own level, when
you get to understand them more,
you get to appreciate them more.

Ravoavy E Predatory dinosaur remains
from Madagascar: Implications for the
Cretaceous biogeography of Gondwana.
Science 1998 May 15;280: 1048-51.
Related reading: [Anonymous].A new T
rex cousin. Discover 1998 Aug; 19 (8): 22.

Sasso CD, Signore M. Exceptional soft-tis-
sue preservation in a theropod dinosaur
from Italy. Nature 1998 Mar 26; 392:
383-7. Related reading: [Anonymous].
Bambinosaurus. Discover 1998 Jun; 19
(6): 20. [Anonymous].A dino with guts.
Earth 1998 Aug; 7 (4): 17. Leutwyler K.
Dinosaur innards. Scientific American
1998 Jun; 278 (6): 20. Monastersky R.
Getting to the guts of a dinosaur. Science
News 1998 Apr 18; 153 (16): 252.

Sato T, Tanabe K. Cretaceous plesiosaurs
ate ammonites. Nature 1998 Aug 13; 394:
629-30. Related reading: [Anonymous].A
bellyful of jaws. Discover 1998 Nov; 19
(11): 36.

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-snouted
predatory dinosaur from Africa and the
evolution of spinosaurids. Scierzce 1998
Nov 13;282: 1298-302. Related reading:
Hecht J. Fish swam in fear. New Scientist -
1998 Nov 21; 160 (2161): 5. Holtz TR Jr.

Spinosaurs as crocodile mimics. Science
1998 Nov 13;282: 1276-7. Monastersky
R. Fish-eating dinosaur found in Africa.
Science News 1998 Nov 14; 154 (20): 308.

Shoshani J. Understanding proboscidean
evolution: a formidable task. Trends in
Ecology and Evolution 1998 Dec; 13
(12):480-7.

Stokstad E.Young dinos grew up fast.
Science 1998 Oct 23; 282: 603-4.

Sun G, Dilcher DL, Zheng S, Zhou Z. In
search of the first flower:A Jurassic
angiosperm, Archaefrustus, from north-
east China. Science 1998 Nov 27; 282:
1692-5. Related reading: 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.

Tarduno JA, Brinkman DB, Renne PR,
Cottrell RD, Scher H, Castillo P. Evidence
for extreme climatic warmth from late
Cretaceous arctic vertebrates. Science
1998 Dec 18;282: 2241-4. Related read-
ing: Huber BT.Tropical paradise at the
Cretaceous poles? Science 1998 Dec 18;
282:2199-2200.Yam P.Arctic warmth.
Scientific American 1999 Mar; 87 (3): 28.

Zimmer C. Into the night. Discover 1998a
Nov; 19 (11): 102-15.

Zimmer C. At the Water’s Edge:
Macroevolution and the Transformation
of Life. New York:The Free Press, 1998b.

Zimmer C.The equation of a whale.
Discover 1998c Apr; 19 (4): 78-84.

Birds

Ackerman J. Dinosaurs take wing. Nation-
al Geographic 1998 Jul; 194 (1): 74-99.

[Anonymous]. Counting the fingers of
birds and dinosaurs. Science 1998 Apr 17;
280:355.

Britt BB, Makovicky PJ, Gauthier J,

Bonde N. Postcranial pneumatization in
Archaeopteryx. Nature 1998 Sep 24; 395:
374-6.

Chen P-J, Dong Z-M, Zhen S-N.An excep-
tionally well-preserved theropod dinosaur
from the Yixian Formation of China.
Nature 1998 Jan 8;391:147-52. Related
reading: [Anonymous].A feathered
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I read much of what Bryan and
Darrow wrote and tried really to
immerse myself in them, so I
could understand them as people.
And I ended my research with a
much higher opinion of those 2
great Americans than when I start-
ed.I am not asking that my read-
ers also end with a higher opinion
of Bryan and Darrow. But since I
came out that way, I would hope
that they would as well. I would
hope that they would treat them
on their own terms and grow to
respect what Clarence Darrow
and William Jennings Bryan were
doing. And when we understand
what they were doing, and we
understand what was at stake, I
think that it makes the situation
today more understandable.

Yerxa: Has winning the Pulitzer
Prize changed your life signifi-
cantly?

Larson: With the prize come
more distractions — invitations to
speak, invitations to write on top-
ics that don’t have any relevance
to what I am doing. It is far more
difficult to control my own sched-
ule. But there are also wonderful

opportunities that come, for
example, chances to go out and
meet Jerome Lawrence, the co-
writer of Imberit the Wind, and
opportunities to speak at interest-
ing occasions and to meet other
people and to try to help students
and help the cause of history.I am
in this respect first and foremost a
historian, and I am interested in
the discipline of history. Now peo-
ple ask me about historical ques-
tions and about becoming a histo-
rian and the value of doing histo-
ry, and I can be an evangelist for
history and the role of history. I
enjoy that. So it is a mixed bless-
ing, and the challenge is to maxi-
mize the good out of it while not
being sucked into the bad and not
losing my own control over what
I think my career should be.

Yerxa:What are your current pro-
jects?

Larson: I am working on a book
on the history of scientific
research on the Galapagos
Islands, which has the same
advantage as a book on the
Scopes trial in the sense that I
think that it is an absolutely fabu-

lous topic. Everybody has heard of
the Galapagos Islands just as
everybody has heard of the
Scopes trial, but nobody has ever
written a history of the scientific
research on the Galapagos
Islands. There is a wonderful
recent book on the Grants’ work
called The Beak of the Finch, but
it is just about the work of Peter
and Rosemary Grant. It is not a
history of scientific research. It
certainly does not deal with the
past. I hope that I will be able, as
with the Scopes book, to reach an
audience beyond historians of sci-
ence but that will include histori-
ans of science.

Yerxa:You have been involved in
some sociology of science lately
with your colleague Larry
Witham. You have revisited James
Leuba’s 1914 and 1933 surveys of
scientists to get a sense of how
both rank and file scientists as
well as the scientific elite view
belief in God. What are your find-
ings in a nutshell?

Larson:Well, it is a curious survey
to have to repeat Leuba’s ques-
tion, because he had a very par-
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ticular definition of God that may
exclude many people. He was ask-
ing about belief in sort of a tradi-
tional theistic God that would res-
onate with traditional Jews,
Muslims, or Christians. Indeed you
might want to call them orthodox
Jews, Muslims, and Christians.
There was a lot of talk back at the
turn of the century that posi-
tivism and science were routing
belief in God, and so he did a sur-
vey of both the rank and file sci-
entists and the elite scientists —
surveys that we were able to
reproduce. Leuba found about
40% belief in this sort of God
among the rank and file and much
lower levels of belief among
elites, and that is exactly what we
found.

He received many objections
that “this God does not capture
my God”. He would get people
who would write back and say
that “I do not believe in any God,
but I am deeply religious.” He
would also get people who said,
“Well, I believe in a God that is
immanent in nature, and I do not
believe that this is a God that you
can talk to or who can answer
questions. Your question does not

capture what I am talking about.”
We received the same sort of reac-
tions, and I sympathize with them
because I think they are right, but
the only way you can do a longi-
tudinal survey is to ask the same
questions. As a historian, I was
interested in Leuba’s survey
because it had been so important
in the Scopes trial and Bryan’s
anti-evolution crusade. He had
made it a centerpiece. His prime
evidence against evolution was
this disbelief among scientists, so
I was interested in the precise
question. And we found that it
was basically constant over time.

Yerxa: What is it about the US
that makes it so receptive to anti-
Darwinian notions?

Larson: Partly because we'’re
democratic. We have a democratic,
anti-elitist tradition. There is a root-
ing for the underdog, and there is a
suspicion of elites in the US that
just is not as present in, say, France,
Germany, or Scandinavia where
they have a traditional hierarchical
society and where the people are
more willing to defer automatically
to elites in any particular area of

expertise. We have more of a tradi-
tion in the US where citizens get to
make up their own minds on
everything, everyone is an expert
and everyone is an authority, and
no one should automatically follow
other peoples’ decisions — people
should think for themselves. So that
makes the US open to questioning
the pronouncements of the scien-
tific elite and to want to think
through these questions for them-
selves and come to their own con-
clusions.

Yerxa: How do you explain the
Phillip Johnson phenomenon and
the emergence of “intelligent
design” in the origins discussion?

Larson: I think that Johnson is a
very articulate speaker and advo-
cate. He is obviously a skilled
lawyer, and he’s raising popular
concerns and questions in the
sense that if you believe in a tradi-
tional Christian God — and it
doesn’t have to be a fundamental-
ist God — do you not believe that
God could interfere in nature?
And if you believe that God could
interfere in nature, do you not
believe that God did interfere in
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nature? And if God did interfere in
nature, then how can you under-
stand natural phenomena without
at least considering God as the
author of those? So his argument
against philosophical naturalism
in science, as he likes to put it, has
an instinctive appeal to many
Americans who believe in that
sort of God.

Yerxa: Does this line of reasoning
appeal to you?

Larson: Johnson has got to bring
scientists into the debate, and
there has to be a controversy
within the scientific community.
There have to be scientists who
start doing “intelligent design” as
science. And I have not yet seen
that happen. But in the end, if he
is going to change science, it is
going to have to be through sci-
entists and not through the gener-
al public.

Yerxa:You used the phrase “‘intel-
ligent design’ as science”. What
would that look like?

Larson: That is for the scientists
to decide.I can say that I am nei-

ther a scientist nor a philosopher.
I am sort of a philosopher of sci-
ence, and I take a mundane defin-
ition of science. I know you can
come up with wonderful defini-
tions about what science is: it is a
falsifiable enterprise and a set of
shifting paradigms, and so on, but
I take the journeyman’s view that
science is what scientists do and
that scientists define their profes-
sions just as other people define
their profession. So I think the key
test for “intelligent design” will
come if and when scientists start
doing “intelligent design”
research. And only if and when
they start doing it will we know
what an “intelligent design” sci-
ence looks like.And, as a historian,
I am not a very good person to
answer that question.

Giberson: Part of the reason for
the success of Phillip Johnson is
the perception that there are peo-
ple like Richard Dawkins out
there who are missionaries for
naturalism with an agenda that
goes far beyond just trying to help
people understand evolution. Can
you comment on the way people
like Dawkins, Peter Atkins, even

EO Wilson, are their own worst
enemies in that they make sci-
ence unpopular in American cul-
ture by attaching it to an aggres-
sively anti-religious stance.

Larson: I do not think that they
are their own worst enemies. I
think that they are reaching a
broad and powerful audience.
Their works are inspirational to
many people. And I think for all
the people they turn off, they
inspire a whole other group.
Wilson’s teaching at Harvard is
inspirational; his writings are
inspirational. Certainly he makes
the feminists furious, but he also
inspires a lot of critical thought.
Dawkins makes many religious
people furious, but he inspires
them to think harder and debate
the issue harder. I think that he
wants that. I think that he wants
to raise those questions, and I
have met many students who
have been profoundly inspired to
go into science and make a career
in science because of books like
Dawkins’s The Blind
Watchmaker. So these writers are
doing missionary work for sci-
ence that is inspirational because

Jul 31; 281: 622-3. Related reading: Lewin
R. Getting back to our routes. New
Scientist 1998 Aug 1; 159 (2145): 14.

Gibbons A. Which of our genes make us
human. Science 1998b Sep 4; 281:
1432-4. Related reading: Chou H-H,
Takematsu T, Diaz S, Iber J, Nickerson E,
Wright KL, Muchmore EA, Nelson DL,
‘Warren ST, Varki A. A mutation in human
CMP-sialic acid hydroxylase occurred
after the Homo-Pan divergence.
Proceedings of the National Academy of
Sciences 1998; 95 (20): 11751-6. Leigh SR
and Ryder OA. Chimp research [letters].
Science 1998 Oct 2;282:47.

Gibbons A. Calibrating the mitochondrial
clock. Science 1998c¢ Jan 2;279: 28-9.

Hammer ME Karafet T, Rasanayagam A,
Wood ET,Altheide TK, Jenkins T, Griffiths
RC,Templeton AR, Zegura SL. Out of
Africa and back again: Nested cladistic
analysis of human Y chromosome varia-
tion. Molecular Biology and Evolution
1998 Apr; 15 (4): 427-41.

Harpending HC, Batzer MA, Gurven M,
Jorde LB, Rogers AR, Sherry ST. Genetic
traces of ancient demography.
Proceedings of the National Academy of
Sciences 1998 Feb 17;95 (4): 1961-7.

Holden C. Humanity’s baby steps. Science
1998a Nov 27; 282: 1635. Related

reading: [Anonymous]. Out of Africa:
Footprints in the sands of time. Discover
1999 Mar; 20 (3): 24.

Holden C. How much like us were the
Neandertals? Scienice 1998b Nov 20; 282:
1456. Related reading: Wolpoff MH.
Neandertals: Not so fast [letter]. Sciernce
1998 Dec 11;282:1991. Wong K.
Ancestral quandary: Neanderthals not our
ancestors? Not so fast. Scientific
American 1998 Jan; 278 (1): 30-2.

Holden C. No last world on language ori-
gins. Science 1998c Nov 20; 282: 1455-8.

Kay RE Cartmill M, Balow M.The
hypoglossal canal and the origin of
human vocal behavior. Proceedings of the
National Academy of Sciences 1998 Apr
28;95 (9): 5417-9. Related reading:
[Anonymous]. Not so dumb. New
Scientist 1998 May 2; 158 (2132): 23.
Bower B. Language origins may reside in
skull canals. Science News 1998 May 2;
153 (18): 276. Motluk A. Early spinal cords
were a talking point. New Scientist 1998
Apr 18;158 (2130): 11.

Leakey MG, Feibel CS, McDougall I, Ward
C,Walker A. New specimens and confit-
mation of an early age for
Australopithecuts anamensis. Nature
1998 May 17;393: 62-6. Related reading:
[Anonymous].The first man? New

Scientist 1998 Jun 6; 158 (2137): 24.
Bower B. Early hominid rises again.
Science News 1998 May 16; 153 (20): 315.

Lewin R.Young Americans. New Scientist
1998a Oct 17; 160 (2156): 24-8.

Lewin R. Principles of Human Evolution.
Malden (MA): Blackwell Science, Inc, 1998b.

Lieberman DE. Sphenoid shortening and
the evolution of modern human cranial
shape. Nature 1998 May 14;393: 158-62.

Lincoln T. Lucy takes a stroll. Nature 1998
Jul 23;394: 325.

MacKenzie D.Walk this way. New
Scientist 1998 Mar 7; 157 (2124): 24.

McDonald KA. New evidence challenges
traditional model of how the New World
was settled. The Chronicle of Higher
Education 1998 Mar 13; 44 (27):A22-3.
Related reading: [Anonymous].The first
Americans circa 20 000 BC. Discover
1998 Jun; 19 (6): 24.

McKie R.The people eaters. New Scientist
1998 Mar 14; 157 (2125): 43-6.

McKinney ML.The juvenilized ape myth
— Our “overdeveloped” brain. BioScience
1998 Feb; 48 (2): 109-16.

Mellars P The fate of the Neanderthals.
Nature 1998 Oct 8;395: 539-40.

Morwood MJ, O’Sullivan PB,Aziz F, Raza A.

VoL 20, NR 1-2
REerorts
[ 61 ]




JAN-APR 2000
REerorTs
[ 62 |

of their tremendous skill as writ-
ers.And so I think that if you had
to weigh the pluses and minuses
against each other — and I do not
think that I could do the final
reckoning — they would be quite
pleased with what they have
accomplished.

Giberson: If you look at the pre-
mier popularizers of science, the
ones who are capable of inspiring
young people to go into science
— people like Dawkins, Carl
Sagan, Stephen Jay Gould, EO
Wilson, and Stephen Weinberg —
none of these people is religious
in any conventional sense. Do the
people who read them get a dis-
torted perception of what the sci-
entific community is like because
these public spokespersons hap-
pen to have atheistic worldviews?
And does it then become general-
ized in the popular mind that sci-
ence itself is an atheistic enter-
prise, so that what Phillip Johnson
says about the naturalism of sci-
ence rings true?

Larson:When you put it that way,
I do think that Phillip Johnson, by
his own terms, was enraged and

energized by reading The Blind
Waichmaker. And 1 think that he
uses them as examples of atheism
in science. Yet even Johnson is
probably raising up people to go
into science, at first to refute
them, but later they get involved
with science and end up becom-
ing good scientists participating
in the scientific enterprise. I have
great respect for the people you
named. Every one of those people
that I know personally, I have
tremendous respect for as schol-
ars and as honorable people.And I
think that they welcome this
debate and discussion, and they
would rather have these issues
out in the open and discussed and
debated in the US so people can
think about these issues.

But certainly T do think that
they are lightning rods, and they
raise controversy.As a result of the
controversy they raise, there is a
perception in the US that there is
a warfare between science and
religion. One of the reasons that
our initial survey of science and
religious beliefs got so much
attention was that it found that
40% of scientists in the US believe
in something like the traditional

God of Judaism, Islam, and
Christianity. And that was news-
worthy. It is not newsworthy
when a dog bites a person; it is
newsworthy when a person bites
a dog, and this was a person-bites-
dog story. It was just the reverse,
by the way, when Leuba first pub-
lished his survey. It was also front-
page news, but then it was only
40% believe in God. Now it is
newsworthy for the opposite rea-
son; 40% is a higher percentage
than people today would have
thought. Something must have
given the impression at least to
the US news media that it is sur-
prising that 40% of US scientists
believe in God. And that partly
comes out with the public voice
of science.

Giberson: In thinking about the
creation/evolution controversy,
what I find attractive about scien-
tific creationism is the simplicity
of its model. It is a tidy system
based upon the priority of the
Bible. What is attractive about
Dawkins and that group is the
same sort of simplicity. It is meta-
physically consistent; it all fits
together. In the middle are the
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sils on the east Indonesian island of
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Related reading: Bower B. Human ances-
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Ancient island tools suggest Homo erec-
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evolutionary sister of the Hox gene
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evolution of large animal body plans.
American Zoologist 1998; 38 (4): 609-20.
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Sciences 1998 Aug 4; 95 (16): 9072-7.
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development biology. Journal of
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people trying to carve out the the-
istic evolution models that some-
how bring these 2 together, and
they end up being ambiguous and
fraught with difficulty and so on.
What do you think of the
attempts to create theistic evolu-
tionary models?

Larson: It is nice to have simplis-
tic answers to your views on ori-
gins or your worldview, but when
people are thinking about their
view of origins, they think about
it with more richness than they
are often given credit for. If they
focus on this, they think about the
options of, well, could God create
the evolutionary process? Could
that be the means of creation, or
is it a purely naturalistic process?
Or does God work in successive
creations as Cuvier once thought?
Or is the human soul separate as
the Pope would say: the body
evolved with the human soul sep-
arate? And they can come up with
different reconciliations of those
different views. I think that you
do an injustice to the issue to
think that people just have to put
it simplistically into one category.
To the extent that they focus on

the issue, people can come up
with some personal reconcilia-
tion of the 2 and then go ahead
with their lives.I think that it does
them an injustice to think that
they are going to read an account
by a scientist or by a religious
person, and just say, that is it.

[This feature is adapted from

a longer article appearing in
Books and Culture: A Christian
Review 1999 Nov/Dec; 5 [6]: 30;
reprinted and adapted with
Dpermission.]
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AMERICAN GEOPHYsICAL UNION
RE-AFFIRMS SUPPORT FOR
TEACHING EVOLUTION

Earth History and the
Evolution of Life Must Be Taugbht:
Creationism is not Science

The American Geophysical Union
affirms the central importance of scien-
tific theories of earth history and organ-
ic evolution in science education. An
educated citizenry must understand
these theories in order to comprehend
the dynamic world in which we live and
nature’s complex balance that sustains
us.

Science employs a logical and empir-
ical methodology to understand the nat-
ural world. Scientific research entails
observation of natural phenomena, for-
mulation of hypotheses as tentative,
testable statements to explain these phe-
nomena, and experiments or observa-
tions to test these hypotheses. Scientific
theories, like evolution and relativity and
plate tectonics, are hypotheses that have
survived extensive testing and repeated
verification. Scientific theories are there-
fore the bestsubstantiated statements
that scientists can make to explain the
organization and operation of the natur-
al world. Thus, a scientific theory is not
equal to a belief, a hunch, or an untested
hypothesis. Our understanding of earth’s
development over its 4.5-billion-year
history and of life’s gradual evolution has
achieved the status of scientific theory.

“Creation science” is based on faith
and is not supported by scientific obser-
vations of the natural world. Creationism
is not science and does not have a legiti-
mate place in any science curriculum.

AGU opposes all efforts to require or
promote teaching creationism or any
other religious tenets as science. AGU
supports the National Science Education
Standards, which incorporate well-estab-
lished scientific theories including the
origin of the universe, the age of earth,
and the evolution of life.

(Adopted by AGU Council December 1981; reaf-
firmed May 1990 and May 1994; expanded and reaf-
firmed December 1999; available at
<http://www.agu.org/sci_soc/policy/
evolution.html>.)
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dence. Proceedings of the National
Academy of Sciences 1998 Dec 22; 95
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There are several measures of
the task NCSE faces in pro-
moting science education. We do
a good job on the intellectual
front: we can rally massive factual
and theoretical information to
counter  creationist  claims.
Reaching the public and the mak-
ers of public policy is more diffi-
cult than simply marshaling facts,
however. In short, money talks.
Making a case is expensive, and
deep pockets can carry more
weight than deep thoughts.

Thus a glance at the budgets of
a few creationist organizations is
instructive. It is instructive to look
at summaries of the financial
statements of a number of cre-
ationist organizations posted at a
nonprofit internet site

Money Floods
Anti-Evolutionists’ Coffers

John R Cole, Contributing Editor

<http://www.guidestar.org>.
Some creation ministries are not
listed there, presumably because
they are registered with the
Internal Revenue Service (IRS) as
churches. For example, D James
Kennedy’s Fort Lauderdale Coral
Ridge Church is not listed, but the
site does list his creationist media
ministry, Coral Ridge Ministries
Media, Inc. Creation Science
Evangelism, the large and growing
creationist organization run by
Kent Hovind (“Dr Dino”), is also
not listed. Countless small organi-
zations are not listed, probably
because organizations that earn
less than $25 000 annually are not
required to file IRS Form 990.

I did not record the many orga-
nizations in the database that had

no financial data available or tiny
incomes (the Ark Foundation had
1997 revenues of $8153, for
example), and I no doubt missed
others simply because 1 was
unable to track them down. The
following list, then, is incomplete.
If anything, however, it underesti-
mates the revenue and expendi-
tures of organizations that oppose
evolution.

Other organizations have
devoted significant attention to
creationism/anti-evolutionism as
part of a larger “religious right”
agenda. These include the Family
Research Council in Washington
DC ($14 618 789 reported
income, $14 499 602 reported
expenditures) and Focus on the
Family in Colorado Springs,

Dorris M, Frisse LM, Vida JT,Thomas WK,
Blaxter ML.A molecular evolutionary
framework for the phylum Nematoda.
Nature 1998 Mar 5;392: 71-6. Related
reading:Anderson RC. Out of order [let-
ter]. Nature 1998 May 14;393: 10. Nielsen
C. Sequences lead to tree of worms.
Nature 1998 Mar 5;392: 25-6.

Gaut BS. Molecular clocks and nucleotide
substitution rates in higher plants.
Evolutionary Biology 1998;30: 93-120.

Kumar S, Hedges SB.A molecular
timescale for vertebrate evolution. Nature
1998 Apr 30; 392: 917-20. Related read-
ing: Gibbons A. Genes put mammals in
age of dinosaurs. Science 1998 May 1;
280: 675-6. McDonald KA. Mammals
diversified earlier than believed. The
Chronicle of Higher Education 1998 May
29;44 (38):A21.

Maley LE, Marshall CR.The coming of age
of molecular systematics. Scierice 1998
Jan 23;279:505-6.

Normile D. New views of the origins of
mammals. Science 1998 Aug 7; 281:
774-5. Related reading:Wong K.
Cetacean creation. Scientific American
1999 Jan; 87 (1): 26-30.

Qiu ¥-L, ChoY, Cox JC, Palmer JD.The gain
of three mitochondrial introns identifies

liverworts as the earliest land plants.
Nature 1998 Aug 13;394: 671-4. Related
reading: [Anonymous].The Ur-plant.
Discover 1998 Nov; 19 (11): 26.

Schubart CD, Diesel R, Blair-Hedges S.
Rapid evolution to terrestrial life in
Jamaican crabs. Nature 1998 May 28;
363-5. Related reading:Tromans A. Land-
loving crabs. Nature 1998 May 28; 393:
305.

Springer MS, Westerman M, Kavanagh JR,
Burk A, Woodburne MO, Kao DJ,
Krajewski C.The origin of the Australasian
marsupial fauna and the phyogenetic
affinities 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.

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

Zardoya R, Meyer A. Complete mitochon-
drial genome suggests diapsid affinities of
turtles. Proceedings of the National
Academy of Sciences 1998 Nov 24;95
(24): 14226-31. Related reading:
[Anonymous]. Don’t mess with me — my
cousin’s a dinosaur. New Scientist 1998

Nov 28; 160 (2162): 25. Monastersky R.
Turtle genes upset reptilian family tree.
Science News 1998 Dec 5; 154 (23): 358.
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Colorado ($103 886 009 reported
income, $98 048 762 reported
expenditures for 1997). Charles
Colson’s Prison Ministries
Fellowship, which frequently
blasts evolution in its broadcasts
and publications, had a 1998
reported income of $42 936 674.
Coral Ridge Media Ministry
($26 300 289 reported income)
similarly devotes only part of its
attention to creationism, but its D
James Kennedy is one of the anti-
evolutionist stars. A bit further
afield are the numerous creation-
ist-oriented television stations,
cable channels, and program syn-
dicators. Trinity Broadcasting of
Tustin, California, for example,
which devotes a considerable
amount of time to creationist
broadcasts, had a 1997 income of
$35 158 289.

In addition to thousands of
churches, schools and colleges
not listed here, there are a num-
ber of more politically conserva-
tive organizations and publica-
tions such as The American
Spectator, Concerned Women of
America, the Eagle Forum, the
Christian Roundtable, and the
Christian Coalition that actively
promote anti-evolutionism with-
out making it their trademark
issue. The Intercollegiate Studies
Institute (ISD) received $6 046 163
in 1997. Focused on cultural and
economic conservativism, ISI pub-
lishes occasional articles on the
evils of materialism and Darwin
rather than on creationism per se.

The American Center for Law
and Justice (ACL)) was founded
by televangelist Pat Robertson as
a sort of reverse ACLU and now
has several branches. Among its
other activities, the ACLJ provides
attorneys and research to support
creationist challenges to school
policies and laws that forbid cre-
ation science teaching. Its report-
ed 1998 income was $12 711 803.
The Rutherford Institute takes on
a broader spectrum of conserva-
tive political cases (recently

ORGANIZATION

Access Research Network

Answers in Genesis, KY (Ken Ham)

Creation Education Society, TN

Creation Moments
(formerly Bible-Science Association)

Genesis Institute, Mead WA
Institute for Creation Research

Figures are for fiscal year 1998 unless noted.

ANNUAL INCOME AND EXPENDITURES OF
CREATIONIST ORGANIZATIONS

(formerly Students for Origins Research)

Creation Evidence Museum, Glen Rose TX

Creation Illustrated Ministries, Auburn CA

Creation Research Society, San Antonio TX (1997)
Creation Resource Foundation, El Dorado CA
Creation Science Association for Mid-America
Creation Science Fellowship, Pittsburgh PA
Creation Worldview Ministries, Orlando FL

Creation-Science Association for Mid-America

REVENUE EXPENDITURES
$59 311 $82 548

$3 702 800 $3 492 904
$19 508 ?
$420 460 $365 816
$202 950 $198 414
$292 318 $284 846
$263 391 ?
$66 756 $68 102
$34 714 $40 103
$51 193 $22 671
$114 604 $93 076
$34 712 $40 103
$62 464 $63 695
$4 167 547 $3 997 419

including the Paula Jones law-
suit). Its 1998 income was a mere
$4 431 907.

The Seattle-based Discovery
Institute (DI) has recently
acquired a new subgroup called
the Center for the Renewal of
Science and Culture, which con-
sists mostly of the leading “intelli-
gent design” spokesmen such as
Phillip Johnson, Paul Nelson, and
Jonathan Wells. The DI budget in
1997 lists revenue of $1 832 398
and expenditures of $1 323 899.1t
is not clear what percentage of
this budget is allocated to the
CRSC, which accounts for most of
the 1999 DI publicity and visible
activity. A number of (nonresi-
dent) CRSC Fellows reportedly
are paid stipends of $40 000.

Walter Olson reported recently
in his article “Dark Bedfellows” in
the January 1999 issue of Reason
(available at <http://reason.com/
9901/co.wo.darkbedfellows.
html>) that the Discovery
Institute newsletter listed a recent
donation of $1.5 million to the
CRSC by Howard Ahmanson. His
goal was to “cure Western culture”

of naturalism, a pernicious prod-
uct of the Enlightenment, with a
research and publicity program to
“unseat not just Darwinism but
also Darwinism’s cultural legacy”
Ahmanson has long supported
the Chalcedon Institute, which
advocates converting America to
Old Testament law and theocracy,
and is a board member of the
Claremont Institute, which lists as
its mission “to restore the princi-
ples of the American Founding to
their rightful, preeminent authori-
ty in our national life”
<http://www.claremont.org/
1_aboutus.cfm>.

By way of comparison, the
National Center for Science
Education reported for the 1998
fiscal year revenues of $258 957
and expenditures of $268 730.
The NCSE balance sheet for 1999
will perhaps show temporarily
better numbers due to the rush of
publicity caused by the Kansas
Board of Education’s vote to drop
evolution from state exam
requirements, but in no way does
the NCSE budget approach the
creationist war chest.
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The Search for
Common Ancestry

! I "he Journal of Molecular

Evolution devoted a spe-
cial issue (volume 49, number 4,
1999) on the last common ances-
tor (LCA) of all living organisms,
with a dozen interesting articles
concerning evidence for what the
LCA was like. Connect to
<http://link.springer.de/link/
service/journals/00239/tocs/
04904.html#xml=> to view the
table of contents and abstracts of
the articles. Here is a list of the
articles appearing in that issue:

Antonio Lazcano,

Patrick Forterre.

The Molecular Search for the
Last Common Ancestor

Nikos Kyrpides, Ross
Overbeek, Christos Ouzounis.
Universal Protein Families and
the Functional Content of the
Last Universal Common
Ancestor

Antonio Lazcano,

Stanley L Miller.

On the Origin of Metabolic
Pathways

Nicolas Glansdorff.

On the Origin of Operons and
Their Possible Role in
Evolution Toward Thermophily

Purificacion Lopez-Garcia.
DNA Supercoiling and
Temperature Adaptation: A
Clue to Early Diversification of
Life?

Jose Castresana, David
Moreira.

Respiratory Chains in the Last
Common Ancestor of Living
Organisms

Bernard Labedan,Anne Boyen,
Margot Baetens, and others.
The Evolutionary History of
Carbamoyltransferases:

A Complex Set of Paralogous
Genes Was Already Present in
the Last Universal Common
Ancestor

Jocelyne DiRuggiero,
James R Brown,

Allison P Bogert, Frank T Robb.

DNA Repair Systems in
Archaea: Mementos from the
Last Universal Common
Ancestor?

James R Brown,

W Ford Doolittle.

Gene Descent, Duplication,
and Horizontal Transfer in the
Evolution of Glutamyl- and
Glutaminyl-tRNA Synthetases

Philippe Lopez, Patrick
Forterre, Hervé Philippe.

The Root of the Tree of Life in
the Light of the Covarion
Model

Hervé Philippe, Patrick
Forterre.

The Rooting of the Universal
Tree of Life Is Not Reliable

Piero Cammarano, Roberta
Creti,Anna M Sanangelantoni,
Peter Palm.

The Archaea Monophyly Issue:
A Phylogeny of Translational
Elongation Factor G(2)
Sequences Inferred from an
Optimized Selection of
Alignment Positions

[Thanks to Sverker Jobansson
Jor letting us know about this
special issue.]

New Books On
Chinese Fossils

Chronicle of Zboukoudian
(1927-1937) is a new book
released in commemoration of
the 70th anniversary of the dis-
covery of the first skull of
“Peking Man”. Chinese and
English bilingual. Editor in Chief:
Jia Lanpo. September 1999. ISBN:
7-5323-5301-X/N.93. 151 pages.
Hardcover. Price: US$73 (sur-
face); US$83 (airmail).

Chinese Fossil Horses of Equus
and Their Environment
(Chinese edition with English
summary, p 129-53). Edited by
Deng Tao and Xue Xiangxu. July
1999, ISBN: 7-5027-4772-9. 158
pages + 20 plates. Hardcover.
Price: US$46 (surface); $53 (air-
mail).

A Study On the Lithic Artifacts of
Sinantbropus — Palaeontologia
Sinica 1985; 168 (12), New Ser D
(Chinese edition with English
summary). Edited by Pei
Wenzhong and Zhang Senshui.
277 pages + 45 plates. Hardcover.
Price: US$46.

The mandibles and dentition of
Gigantopithecus —
Palaeontologia Sinica 1962 146
(11), Ser D (Chinese edition with
English abstracts). Edited by Woo
Ju-Kang. 94 pages + 18 figures
and 18 plates. Paperback. Price:
US$54.

Evidence for Evolution —
Essays in Honor of Prof.
Chungchien Young on the
Hundpredth Anniversary of His
Birth (Chinese edition with
English abstracts). Edited by Tong
Yongsheng and others. 1997.
ISBN: 7-5027-4308-1. 253 pages.
Paperback. Price: US$35.




Proceedings of the Seventh
Annual Meeting of the Chinese
Society of Vertebrate
Paleontology (Chinese edition
with English abstracts). Edited by
Wang Yuanging and others. 1999.
ISBN: 7-5027-4538-6. 274 pages /
Paperback. Price: US$39.

How To ORDER

By mail

Huayu Center for Environmental
Information Services

PO Box 4088, Beijing 10000

PR China

By fax
+86-10-68575909

By e-mail

Please e-mail your order to the
following:
hceis@public3.bta.net or
hceis@mx.cei.gov.cn

Payment

Check, bank transfer, or
international post money on
receipt of book.

ANCESTORS ON LINE

The anthropology department of the
American Museum of Natural History has a
web site devoted to fossil evidence of human
evolution and the common ancestry of
humans and apes. The site, located at
<http://www.amnh.org/enews/anthro.
html>, includes images as well as interesting
(and useful) links. Downloading the free
plug-in Shockwave allows the viewer to
rotate the images and examine them from
multiple perspectives, making this site even
more enjoyable.

[Contributed by Jimm Moore.]

Report Rates
Accuracy of State
Science Standards

Molleen Matsumura
Network Project Director

THE STATE OF STATE STANDARDS 2000

In January 2000, the Fordham Foundation
released its second report evaluating state
academic standards nationwide. Every state’s con-
tent standards for each subject (science, mathe-
matics, English, and so forth) were evaluated by
numerous criteria, and states’ procedures for hold-
ing schools accountable were also evaluated. The
section on science standards was prepared by a
team led by Lawrence Lerner, professor emeritus
of physics at California State University, Long
Beach (Lerner’s summary of the 1998 report was
published in RNCSE 18 [1]: 25-6).

Appendix E of the report is particularly useful
for people seeking a quick overview of science
education in general, and evolution in particular, in
their states.The appendix explains in detail the cri-
teria used for evaluating science standards and
reports the scores for each state on each criterion.
For example, a column in Table E3 lists scores for
“Consistency with Scientific Theory”, and a col-
umn in Table EG6 indicates whether a state
“Eschews Pseudo-Science, Quackery” in its stan-
dards (see <bitp.//www.edexcellence.net/library/
508s2000/2000s0ss.btml#AppendixE>).

Readers can order a free copy of The State of
State Standards 2000 by calling 1-888-TBF-7474
or e-mailing Kelly Amis at <KLAmis@aol.com>.The
complete report is available on line at
<http://www.edexcellence.net/library/soss2000/
standards2000.html>.
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BENES, PropLes, AND LANGUAGES

By Luigi Luca Cavalli-Sforza
[translated by Mark Seielstad].
San Francisco: North Point Press,
2000. 228 pages.

Reviewed by Jeffrey M Otto,
Genaissance Pharmaceuticals

This book has the ambitious goal of
combining relevant information
from the fields of population
genetics, archeology, and linguis-
tics into a series of extended
essays on human evolution.
According to the jacket notes,
“Genes, Peoples, and Languages
comprises five lectures that serve
as a summation of the author’s
work over several decades, the
goal of which has been nothing
less than tracking the past 100 000
years of human evolution.” Cavalli-
Sforza is a premier researcher in
this field, with over 20 peer-
reviewed papers published within
the last 5 years (176 total), all in
high ranking prestigious journals.
Perhaps most interesting of these
was an article with the same title
as this book, published in the
Proceedings of the National
Academy of Sciences in 1997
(PNAS 1997; 94: 7719-24).
Strangely, even though a quick
review of the PNAS article shows
that both it and the book cover
similar material, it was left out of
the bibliography of Genes, Peoples,
and Languages.

In the preface, Cavalli-Sforza
states that he believes that,
although scientific jargon increas-
es precision and speed of commu-
nication between professionals, it
hampers communication between
disciplines. Consequently, he
sought to minimize jargon as much
as possible throughout the text. I
believe that he succeeded in this
task: the book is easy to read and
quickly makes important points

accessible to a general reader. I
was impressed with the ease with
which Cavalli-Sforza explained
some fairly complex concepts in
population genetics without
employing jargon or mathematics.
He handled with clarity the com-
plexities surrounding the ancestral
“Eve” and genetic studies of mito-
chondrial DNA, as well as analyses
of the male-specific Y chromo-
some. Particularly pleasing were
his explanations of the arbitrari-
ness of race and of how superficial
characteristics used to mark racial
boundaries are only vague reflec-
tions of the underlying genetics. I
found his perspective on race and
genetics to be refreshing and a
strong challenge to works such
Richard J Herrnstein and Charles
Murray’s The Bell Curve.

Thanks to this book, I also
learned a great deal regarding both
linguistics and the history of the
human species. I was particularly
fascinated by the last 2 chapters of
the book, which focused on the
evolution of language and culture.
That the development of language
could be considered the major dri-
ving force of culture and progress
was a novel concept to me —
although it might be considered old
hat by anthropologists or linguists.
In my mind, that is the main
strength of this book. Although I
learned very little about my own
field (genetics), I came away feeling
very enlightened in the fields of
both human archeology and lin-
guistics. It was very refreshing to
see genetics applied in these other
disciplines. I suspect that profes-
sionals from the reciprocal fields
will have the same opinion. I regard
this book as aimed primarily at a lay
audience, or educators and
researchers whose fields lie outside
the scope of the book. If you feel
that you belong to one of these cat-
egories, then I can recommend this
book without reservation.

However, as a researcher and
scientist, I found 2 aspects of the
book frustrating. My main com-
plaint is with the way that refer-

ences are used — or, rather, not
used. There is a bibliography (86
references), but it seems a bit on
the light side considering the
scope of the book.I found the lack
of referenced sources in the text
frustrating because, when 1 find
something interesting, I like to fol-
low up with the references to get
further information. In a text like
this, where concepts are treated
very generally and supporting data
are often left out, the lack of refer-
ences is a glaring omission. I sin-
cerely doubt that the lay reader
drawn to a book like this one
would be discouraged by citations
in the text, and the serious student
or researcher would find them
highly beneficial. If a second edi-
tion of this book is published, it
would benefit greatly if sources
were cited within the text and the
bibliography expanded.

A second caveat is that the book
has a tendency to meander and
jump around quite a bit.This led to a
very “folksy” feel to the translation,
and made it comfortable to read.
However, if the text were a bit
tighter and more linear, I think that it
would have been even easier to read
and, on the whole, less confusing.

To conclude, I found the
strengths of Genes, Peoples, and
Languages to be its success in pre-
senting complex concepts and relat-
ing them to several scientific disci-
plines. On the other hand, its weak-
nesses are its lack of in-depth detail,
analyses, and, especially, references
that the motivated reader can use to
learn more about the topics. The
audiences most likely to benefit or
enjoy this book are lay persons who
are genuinely interested in human
evolution but who lack formal expo-
sure to the discipline. I also believe
that high school or college educa-
tors could easily use this book to
link the 3 disciplines — population
genetics, archaeology, and linguistics
— together. However, researchers or
professionals in the fields are likely
to be disappointed by the general
lack of depth in the text.To be fair,
one has to choose an audience to
write to, and it is pretty clear that
Cavalli-Sforza had in mind a general
readership when he wrote this book.

AUTHOR’S ADDRESS

Jeffrey M Otto, PhD
Genaissance Pharmaceuticals
5 Science Park

New Haven CT 06511

E-mail: j.otto@genaissance.com




A follow-up letter on a success
story! The Lagrange, Illinois, grade
school in District 102 has resolved
its problems relating to including
the word “evolution” in its science
curriculum.

After an hour of community
input — 5 minutes per person —
and another hour of discussion by
the school board, “evolution” was
incorporated into the District’s
statement. Following a suggestion
by Tom Dracka, who set up the
District’s Science Lab 10 years ago,
a statement of “overarching goals”
taken from the National Research
Council’s Standards for Science
Education was added to the cur-
riculum. The word “evolution” is
now included. In addition, the com-
munity/faculty committee will con-
tinue its work to see how biological
natural selection can be integrated
into the K-8 curriculum. The
board’s vote was unanimous.

The discussions on how best to
construct a science curriculum
were spirited and civil. One local
creationist spoke, and he came off
quite badly. He said 3 times,“I am a
scientist”, without ever indicating
his field or place of employment.
He mentioned “Nebraska man” and
what he considered to be other sci-
entific failures. The audience of
about 30 people, which included
several working scientists who
identified their employers, listened
politely, but provided no apparent
support for his position.

I left the meeting with a height-
ened awareness of the importance
of state standards. Dracka said that
Illinois standards had been the
board’s focus. If teaching evolution
had been in the Illinois guide, it
probably would have been in
District 102’s curricular outline
automatically, and the local contro-
versy would not have developed.

Educators, in my view, continue
to be driven by pedagogical fash-

ions. Right now they seem to be
thinking of little else than “meeting
the standards”—whatever they may
be. The Illinois History/Social
Studies Standards show evidence of
influence by anti-evolutionists.

Brant Abrahamson
Brookfield IL
E-mail: teacherspr@aol.com

I must express disappointment and
dismay with the NCSE
Recommended Policy Statement on
Science and Evolution (RNCSE
1999 Mar/Apr; 19 [2]: 23).The poli-
cy states: “By definition, these [reli-
gious] explanations of origins are
outside of science, since they pre-
suppose supernatural forces, and
they cannot be changed by new
data” Surely NCSE does not mean
that explanations invoking super-
natural forces may not be supplant-
ed by scientific theories. Is young-
earth creationism immune to the
evidence from geological dating
techniques for an old earth? Is the
possible origin of morality in evolu-
tionary processes not a valid area of
scientific study? Is it inappropriate
to subject alleged paranormal phe-
nomena to statistical analyses?
Surely not.

The policy statement continues:
“In science classes, as in all sub-
jects, teachers should maintain
appropriate sensitivity to students’
religious and philosophical views;
evolution should not be singled out
for special treatment.” Evolution is
SO pervasive in science — certainly
in biology, agriculture, and medi-
cine —that to illustrate the funda-
mental principle is to single it out
for special treatment.

In attempting to illustrate that
evolution is just one example of a
scientific theory, the policy states
that evolution “explains how the
universe — stars, galaxies, the plan-
et earth, and life on earth — has
changed over -time” This formula-
tion obscures the fact that the evo-
lution of most concern is organic

evolution as a consequence of ran-
dom variation, natural selection, and
survival of the fittest. These factors
are not generally considered to
operate on stars and galaxies.

I may be misreading the policy
but, if so, perhaps others do also.

Allan D Halderman
Oregon City OR

In her review of Robert Pennock’s
Tower of Babel (RNCSE 1999
Nov/Dec; 19 [6]: 40-2), Eugenie
Scott appears to define philosophi-
cal materialism as the view that
there are no supernatural forces in
the universe. Is this really the case,
or is it the view that there is no evi-
dence for the existence of super-
natural forces in the universe? It
makes a big difference. If it is the
former definition, then philosophi-
cal materialism should be roundly
rejected as unprovable by all ratio-
nal thinkers. If it is the latter, then it
should be properly stated.

In the same review, Scott writes,
“the methodological materialism of
science ... says that science cannot
use supernatural causes to explain
the natural world” I suggest that it
would be better to say that the
methodological materialism of sci-
ence says that science cannot use
supernatural causes, without evi-
dence for their existence, to explain
the natural world. This would help
to blunt some of the objections of
creationists. Who knows: God may
materially reveal Himself tomorrow,
for all we know.

Both Pennock and Scott seem to
make the point that creationists err
in failing to understand method-
ological naturalism’s dictum that to
say nothing of God is not to say that
God is nothing. I do not think it #s
an innocent error on the part of the
creationists: I think that it is a delib-
erate misrepresentation, and I think
that we should make that point
whenever possible. Intelligent and
rational creationists have repeated-
ly been reminded of such distinc-
tions over the years, yet they persist
in continuing to perpetuate the
confusion. In my book, that is lying.

Ken Herrick
Oakland CA
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WEB LOCATIONS VISITED IN THIS ISSUE

NEWS

Anti-Evolutionists Open a New Front

American Geological Institute Government Affairs Program
<http://www.agiweb.org/gap/legis106/id_update html>.
August 3, 2000

Resolution in Support of Evolution Education
American Association for the Advancement of Science
<http://www.project2061.org//newsinfo/kansas.htm>
August 5, 2000

Arkansas Science Curriculum Framework Includes Evolution
Arkansas Department of Education
<http://arkedu.state.ar.us/Science_1999.PDF>

August 5, 2000

Science Standards Safe in South Carolina

South Carolina Department of Education

<http:// www.state.sc.us/sde/educator/standard/science/>.
August 5, 2000

FEATURES

Money Floods Anti-Evolutionists’ Coffers
Philanthropic Research, Inc
<http://www.guidestar.org>

August 5, 2000

Book Reviews: Of Pandas and People

The Textbook League
<http://www.textbookleague.org/53panda.htm>
August 1, 2000

NCSE NEWS

Internet Learning Network
Internet Learning Network
<http://www.getsmarter.org>
August 5, 2000

NCSE’s Internet Book Sales Flourish

NCSE
<http://www.natcenscied.org/bookcat.htmi>
August 5, 2000




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 perceptions
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-evolutionists,
relate new information that may be
helpful in promoting evolution, or
present original research related to
the public understanding of evolu-
tion. We also welcome case reports
and classroom action research that
assess the outcome(s) of strategies for
strengthening the understanding of
evolution in educational practice.

All articles should be written for a
general audience, and authors should
provide definitions or descriptions of
technical terms and concepts that
might not be understood by a non-
specialist. All article manuscripts are
submitted to reviewers for comments
on their technical content and suit-
ability for a general audience.All items
will be edited before publication.
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

The following requirements apply
only to articles and major features
(longer than 4 manuscript pages):

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(s) and an address
at which interested readers may
contact the author(s).

3.A printed original and two copies
should be supplied by the
author(s). Names of the author(s)
should appear only on the cover
page if blind review is desired. All
submissions will be sent to referees
for evaluation. Manuscripts submit-
ted on computer diskette will great-
ly expedite the editing and publica-
tion 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. Manuscripts
and other notes submitted by elec-
tronic mail should be in plain text
format. Please contact the editorial
office for information about other
file formats and options that might
be acceptable.

4. Citations within the text referring
to the reference section should be
limited to author, date, and (when
appropriate) page, for example,
(Smith 1982: 21). Multiple refer-
ences within text appear in chrono-
logical order, for example, (Thomas,
Peters, and others 1925; Smith
1943, 1947; Smith and Jones 1983a,
1983b, 1984). Citations of electron-
ic resources should include
author(s) and date accessed.
References to internet locations
should be enclosed in angle brack-
ets, for example,
<http://www.natcenscied.org>.

5.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,
6th ed, illustrated in the following
examples for books and periodi-
cals.

Kehoe AB. Modern anti-evolution-
ism: The scientific creationists. In:
Godfrey LR, ed. What Darwin
Began. Boston: Allyn and Bacon;
1985. p 165-85.

Kuban GJ. Sea-monster or shark? An
analysis of a supposed plesiosaur
carcass netted in 1977.1997; avail-
able from <http://members.aol.
com/paluxy2/plesios.htm>. Last
accessed March 28, 1997.

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

Waters IC, Rivers HI. Swept away in
a flood of enthusiasm [editorial].
Reports of the National Center for
Science Education 1995 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 the 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 writ-
ers presumes that authors have
obtained permission to use these
potentially copyrighted materials.
Photographs may be submitted as
black-and-white glossy prints or
electronic files, and should be
accompanied by permissions when
appropriate.

10.Authors should retain copies of all
manuscripts, photographs, and fig-
ures submitted; NCSE assumes no
responsibility for materials sub-
mitted.

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,
6th ed. All manuscripts are edited
prior to publication.

12. Manuscripts cannot be returned
unless accompanied by stamped,
return-addressed envelopes.
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