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One of the main pil-
lars of our under-

standing of the history and
diversity of life is that evo-
lutionary change is both
caused and recorded by
genetic change. It is per-
haps a truism that every-
thing about living things is
related in some way to
their genes. As natural
selection acts, some indi-
viduals succeed in passing on their genes
to future generations, and others do not.
As a result, the “gene pool” in subsequent 
generations is altered by this differential
success.

However, it is often a significant chal-
lenge to connect specific genes with spe-
cific selective advantages, especially for
complex traits.Therefore, it should come
as no surprise that a research focus meant
to elucidate the genetic underpinning of
the evolution of behavior would be the
subject of quite a bit of disagreement.

The still-maturing field of evolution-
ary psychology (EP) is based on a reason-
able premise — that behaviors can have
selective consequences, and thus it is
likely that the genetic basis of behavior is
subject to the same selective pressures as
that of any tangible biological feature.

In this issue, we present several fea-
tures that explore the implications of
evolutionary psychology for our under-
standing of behavior and its importance
to evolutionary studies. David Barash
shows how EP models help us to under-
stand common tendencies in human
behavior, even if we do not like or con-
done them. While James Miles agrees
with the basic premise, he is concerned
that EP theorists stop short of the logical
outcome of their studies with respect to
the evolution of behavior. And finally,
Douglas Allchin explores the ways in
which the evolutionary study of behavior
might give clues to what we humans
regard as “moral behavior” — that one
aspect of humanity that creationists often
claim cannot be a product of evolution
by natural selection. In our members’
pages, we excerpt a classic NCSE
brochure penned by Bill Thwaites,“Would
We All Behave Like Animals?”,which looks
at what our evolutionary roots mean for
modern behavior and morality.

The other main theme in our features
section revolves around recent state-
ments by President Bush on science,
including his recent call to include “intel-
ligent design” in public school classes. A
commentary reprinted from Indian
Country Today worries about the impact
on science of this administration’s poli-
cies. Other commentaries in this section
show how important evolution is for
biotechnology, vaccine development, and
control and prevention of disease.

IN THE NEWS

To the surprise of many, things are heat-
ing up in California.Creationists are suing

the state university sys-
tem over its refusal to
recognize certain texts
and instructional materi-
als as valid for the prepa-
ration of students for
higher education. And a
small town in northern
California celebrates the
work of pseudoarchaeol-
ogist Carl Baugh.

Marshall Berman and
David Thomas report the outcome of an
attempt by “intelligent design” advocates
in New Mexico to re-interpret the
actions of the committee reviewing sci-
ence educations standards. In a cunning
move, these proponents tried to get
their interpretation of the board’s
actions read into the record. These
efforts were rebuffed, but this did not
stop “intelligent design” advocates from
around the country from declaring
victory anyway.

And Utah is the site of an on-
again–off-again effort by a state legislator
to introduce a bill requiring “divine
design”.At press time, the bill was intro-
duced and approved by committee. We
also present updates from events in
California, Idaho, Indiana, Michigan,
Pennsylvania, and Texas. And the plain-
tiffs triumphed in Kitzmiller v Dover!

IN PRINT

Look to our book reviews section for
an assessment of a variety of interest-
ing publications. Two new books that
combine wide-ranging ideas and mate-
rials into unique pseudoscientific con-
glomerations are Giuseppe Sermonti’s
Why is a Fly Not a Horse? and the late
Vine Deloria Jr’s Evolution,
Creationism, and Other Modern
Myths. Sermonti is a current darling of
the “intelligent design” crowd, while
Deloria was popular among a variety of
intellectuals and public officials.

Norman Johnson reviews Speciation
by Jerry Coyne and Allen Orr. It may be
slow going, but Johnson says that the
book is worth the effort to be brought up
to date on the history and current status
of models of speciation.

Robert Park reviews Chris Mooney’s
The Republican War on Science. It is not
just scientific illiteracy, but an intentional
disregard for science that should concern
us, Park says.

Francis Beckwith’s Law, Darwinism,
and Public Education is another in a
recent string of books trying to shift the
First Amendment debate over “alterna-
tives to evolution” in science education
to allow for “intelligent design”.
Reviewers Todd Mollan, Bradley
Consentino, and Jason Williams write
that Beckwith only succeeds by redefin-
ing key terms and concepts in non-stan-
dard ways.

All this and more ... in this issue of
RNCSE.

RNCSE 25 (3–4) was printed in February 2006.
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N E W S

New Mexico’s 
Science Standards 
Do not Support the
Concept of “Teach
the Controversy”

Marshall Berman and 
David E Thomas

On August 21, 2005, The
New York Times pub-

lished an article entitled
“Politicized scholars put evolution
on the defensive.” This otherwise
excellent article unfortunately con-
tained several errors that resulted
from treating some false informa-
tion from the Discovery Institute
as accurate. One major error was
accepting the claim that New
Mexico has “embraced the insti-
tute’s ‘teach the controversy’
approach.” This is absolutely false,
as the following evidence will
show.

NEW MEXICO STANDARDS

DEVELOPMENT PROCESS AND

HISTORY

New Mexico’s Public Education
Department states on its website
( < h t t p : / / w w w. n m l i t e s . o r g /
standards/science/index.html>),
“The Science Standards,
Benchmarks, and Performance
Standards revision process began
in 2002. Writing teams consisting
of educators and scientists devel-
oped draft standards, which were
reviewed by teachers, scientists,
parents, and other community
members; over 200 responses
were received during the review
process.”

On August 28, 2003, the New
Mexico State Board of Education
unanimously (13–0) approved a
new set of public school science
standards that had been strongly
supported by scientists, science
teachers, the New Mexico
Conference of Churches, and
dozens of other state and national
organizations (see RNCSE 2003
Sep–Dec; 23 [5–6]: 9–12).

NEW MEXICO INTELLIGENT

DESIGN NETWORK

INTERVENTION AND DISTORTION

The evolution portions of these
standards had been opposed by
the New Mexico Intelligent Design
Network (IDnet–NM; <http://www.
nmidnet.org/>) for many months,
and they continued to propose
massive wording changes right up
to the day of the vote.

Four days before this vote, on
August 24, IDnet–NM capped
months of intense lobbying of
state education officials by pub-
lishing a full-page ad (<http://
www.nmidnet.org/IDNet.pdf>) in
the Sunday Albuquerque Journal,
saying that “the goal of completely
objective language has not yet
been met,”and pleading for people
to get involved.

What was the “objective lan-
guage” that “intelligent design”pro-
moters wanted? IDnet–NM posted
a document on its website in the
summer of 2003, entitled
“IDnet–NM Proposal for
Alternative and Added Language to
the 2003 Field Review Draft
Science Standards, dated May 27,
2003, Submitted to the individual
members of the New Mexico State
Board of Education, July 21, 2003.”

In the proposal, IDnet–NM
objected to the following draft
standard as being “dogmatic”:

Examine the data and observa-
tions supporting the conclu-
sion that one-celled organisms
evolved into increasingly com-
plex multi-cellular organisms.

IDnet–NM formally asked the
State Board to replace that state-
ment with this one:

Evaluate the data and obser-
vations that bear on the
claim that one-celled organ-
isms evolved into increasing-
ly complex multi-cellular
organisms.

And what was finally adopted?
Here’s the statement the State
Board approved 13–0 on August
28, 2003:

Understand the data, obser-
vations, and logic supporting
the conclusion that species
today evolved from earlier,
distinctly different species,
originating from the ances-
tral one-celled organisms.

There were sixteen other
changes proposed by IDnet–NM,
and none of those was accepted
by the Board of Education.
IDnet–NM’s plea to the board to
delete the phrase “Explain how
natural selection favors individuals
who are better able to survive,
reproduce, and leave offspring”
was denied, as were all the rest of
their suggestions. (For details, see
the article “Do NM’s science stan-
dards embrace intelligent design?”
available on-line at <http://www.
nmsr.org/embrace.htm>.)

However, just prior to the board
vote, and to the shock and dismay
of most of the audience and the
board, Joe Renick, executive direc-
tor of IDnet–NM, used his final
opportunity for public comment
to try to trick the Department of
Education staff — Steven Sanchez
and Sharon Dogruel in particular
— into expressing support for his
views and to try to “place on the
record” his false interpretation of
the board’s support for the stan-
dards. This display of arrogance
and disregard for the staff and the
board was halted by board mem-
ber Flora Sanchez. As reported by

Marshall Berman is founder of New
Mexico’s Coalition for Excellence in
Science and Math Education and a
former member of the New Mexico
state Board of Education. David E
Thomas is president of New
Mexicans for Science and Reason.
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Diana Heil of the Santa Fe New
Mexican (2003 Aug 29), “Board
member Flora Sanchez put a stop
to mixed messages, though. She
clarified this point:The state is not
asking teachers to present all the
alternatives to evolution and ‘put
them on an equal footing.’”

Renick then reversed himself.
The Albuquerque Journal report-
ed (2003 Aug 29): “Joe Renick,
executive director of the New
Mexico branch of the Intelligent
Design Network Inc, on Thursday
reversed course and recommend-
ed that the board adopt the sci-
ence standards without changing
the language on evolution. ‘All we
wanted to do was have an oppor-
tunity to state our concerns,’
Renick said after the board vote.”

The IDnet–NM “intelligent
design” strategy then metamor-
phosed into a different public rela-
tions approach to turn their defeat
into victory.Two other members of
IDnet–NM, Rebecca Keller and
Michael Kent, wrote a letter to the
Albuquerque Journal (2003 Sep
4) extolling the standards, but
inserting once again their distort-
ed view of what the standards say:
“There must be an opportunity to
analyze the data critically from an
open philosophical view.This is an
area where it is necessary to pre-
sent the evidence and the argu-
ments for and against, and let the
students decide for themselves
what to believe.”

Renick then further advanced
this propaganda in a piece for the
the website of the Center for
Reclaiming America, which
describes itself as a project of D
James Kennedy’s Coral Ridge
Ministries which enables

Christians “to defend and imple-
ment the Biblical principles on
which our country was founded”
(<http://www.reclaimamerica.
org/pages/NEWS/newspage.asp?
story=1416>). Disregarding the
actual text in the standards, Renick
bragged about his success, and
considered his rude interrogation
as “for-the-record” support for his
misrepresenting the standards.The
article reported:

While much language in the
standards was not changed,
an important caveat was
added which stated in part,“
... these standards do not pre-
sent scientific theory as
absolute. ...

Further, “for-the-record”
questions posed by ID-net
confirmed that the SDE’s
[State Department of
Education] intent for the
new standards was that (1)
evolution would not be
taught as absolute fact and
(2) teachers would be
allowed to discuss problems
with evolution.

Renick’s final evaluation
of the situation: “If there is
ever a dispute over intent
and meaning of the
Standards in the area of bio-
logical evolution, these poli-
cy statements may be refer-
enced for clarification ...
[and] will essentially neutral-
ize the impact of the remain-
ing dogmatic language.

WHAT THE STANDARDS

ACTUALLY SAY ABOUT

EVOLUTION

Here is the only portion of the
New Mexico standards (available
on-line at <http://www.nmlites.
org/standards/science/index.html>)
directly relevant to this issue:

Strand III, Content Standard
V-A, Benchmark 9–12.16:

“[Students shall] [u]nder-
stand that reasonable people
may disagree about some
issues that are of interest to
both science and religion
(e.g., the origin of life on
earth, the cause of the big
bang, the future of earth).”

Even the word “controversy” does
not appear anywhere in the 
standards.

Here are some of the other stan-
dards related to evolution:

K-4 Benchmark II: Know that
living things have similarities
and differences and that liv-
ing things change over time.

5-8 Benchmark II: Under-
stand how traits are passed
from one generation to the
next and how species evolve.

9-12 Benchmark II: Under-
stand the genetic basis for
inheritance and the basic con-
cepts of biological evolution.

and:

Strand II, Standard II, 5–8
Benchmark II:

Biological Evolution

7.Describe how typical traits
may change from generation
to generation due to environ-
mental influences (e.g., color
of skin, shape of eyes, cam-
ouflage, shape of beak).

The decision in Kitzmiller v
Dover was issued on Tuesday,
December 20, 2005, and the
plaintiffs triumphed. In his
139-page decision, Judge John
E. Jones III concluded, “The
proper application of both the
endorsement and Lemon tests
to the facts of this case makes
it abundantly clear that the
Board’s ID Policy violates the
Establishment Clause. In mak-
ing this determination, we
have addressed the seminal

question of whether ID is sci-
ence. We have concluded that
it is not, and moreover that ID
cannot uncouple itself from its
creationist, and thus religious,
antecedents.”

The Associated Press
reports (December 20, 2005)
that Pepper Hamilton’s Eric
Rothschild, the lead attorney
for the families who chal-
lenged the Dover Area School
Board’s “intelligent design”pol-
icy, described the ruling as “a

real vindication for the parents
who had the courage to stand
up and say there was some-
thing wrong in their school
district.” NCSE agrees,and con-
gratulates the plaintiffs and
their lawyers from Pepper
Hamilton, the ACLU of Penn-
sylvania, and Americans United
for Separation of Church and
State, for their well-deserved
victory. Expect further details
of the tremendous victory in
future issues of RNCSE.

For the Associated Press
story (via CNN), visit:
<http://www.cnn.com/2005/
LAW/12/20/intelligent.design.
ap/index.html>.

For Judge Jones’s decision
(139-page PDF), visit:
<http://www2.ncseweb.org/
kvd/main_docs/kitzmiller_
342.pdf>.

And for NCSE’s collection
of information on Kitzmiller v
Dover, visit: <http://www.
ncseweb. org/kitzmiller>.

IT’S OVER IN DOVER
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8.Explain that diversity with-
in a species is developed by
gradual changes over many
generations.

9. Know that organisms can
acquire unique characteris-
tics through naturally occur-
ring genetic variations.

10. Identify adaptations that
favor the survival of organ-
isms in their environments
(e.g., camouflage, shape of
beak).

11. Understand the process
of natural selection.

12. Explain how species
adapt to changes in the envi-
ronment or become extinct
and that extinction of
species is common in the
history of living things.

13. Know that the fossil
record documents the appear-
ance, diversification, and
extinction of many life forms.

and:

Strand II, Standard II, 9–12
Benchmark I:

Biodiversity
8. Understand and explain
the hierarchical classification
scheme (i.e., domain, king-
dom, phylum, class, order,
family, genus, species),
including:

classification of an organism
into a category

similarity inferred from mole-
cular structure (DNA) closely
matching classification based
on anatomical similarities

similarities of organisms
reflecting evolutionary 
relationships.

9. Understand variation 
within and among species,
including:

mutations and genetic drift

factors affecting the 
survival of an organism

natural selection 

and:

Strand II, Standard II, 9–12
Benchmark II:

Biological Evolution

8. Describe the evidence for
the first appearance of life
on Earth as one-celled organ-

isms, over 3.5 billion years
ago, and for the later appear-
ance of a diversity of multi-
cellular organisms over mil-
lions of years.

9. Critically analyze the data
and observations supporting
the conclusion that the
species living on Earth today
are related by descent from
the ancestral one-celled
organisms.

10.Understand the data,obser-
vations, and logic supporting
the conclusion that species
today evolved from earlier,
distinctly different species,
originating from the ancestral
one-celled organisms.

11. Understand that evolu-
tion is a consequence of
many factors, including the
ability of organisms to repro-
duce, genetic variability, the
effect of limited resources,
and natural selection.

12. Explain how natural
selection favors individuals
who are better able to sur-
vive, reproduce, and leave
offspring.

13. Analyze how evolution
by natural selection and
other mechanisms explains
many phenomena including
the fossil record of ancient
life forms and similarities
(both physical and molecu-
lar) among different species.

Benchmark 9 above may be
(deliberately?) misinterpreted by
suggesting that “critically analyze”
means “criticize” or “reject”, when
in fact it is intended to have the stu-
dents apply the scientific method.
Both Benchmarks 9 and 10 include
the phrase “supporting the conclu-
sion”, with no suggestion that the
conclusion is not, in fact, well-sup-
ported. The phrase “critically ana-
lyze” appears several times in the
standards on other topics ranging
from technology and scientific
knowledge to ecology.It appears to
be misused only by the “intelligent
design” movement with reference
to evolution.

RENICK’S “FOR-THE-RECORD”
CLAIM

So the standards themselves dis-
prove the “intelligent design” pro-

paganda. But the Center for
Reclaiming America’s article,
which clearly relied on Renick,
said that his “for-the-record” cross-
examination “confirmed that the
SDE’s intent for the new standards
was that (1) evolution would not
be taught as absolute fact and (2)
teachers would be allowed to dis-
cuss problems with evolution.” His
public attack was directed at two
Education Department officials
who managed and led the stan-
dards revision effort: Steven
Sanchez and Sharon Dogruel.What
do the victims of his interrogation
say about this episode?

Steven Sanchez, former Director
of Curriculum, Instruction, and
Learning Technologies, notes:

From the beginning of the
development of these science
standards to their adoption
by the State Board of
Education, we were guided
by two principles. First,
important content should be
introduced in early grades
and strengthened year after
year, so that our students will
be scientifically literate when
they leave high school. Since
evolution is the only accept-
ed scientific theory of the his-
tory and unity of life on earth,
it is unambiguously central to
our life-science standards,
beginning in middle school
and with increasing sophisti-
cation in high school. Second,
students should understand
the process of scientific
inquiry in addition to specific
scientific content, so our stan-
dards require that students
learn to use scientific think-
ing to develop questions,
design and conduct experi-
ments, analyze and evaluate
results, make predictions, and
communicate findings. In a
classroom where those stan-
dards are met, students will
understand that scientific
methods produce scientific
knowledge that is continually
examined, validated, revised,
or rejected, and they will
understand the difference
between scientific knowl-
edge and other forms of
knowledge.

Mr Renick tried to use our
scientific-inquiry standards to
attack our life-science stan-
dards when he addressed the
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Board of Education on the day
of their final deliberations.
However, the members of the
New Mexico Board of
Education saw science as a uni-
fied whole, not as a house
divided against itself,and unan-
imously adopted the standards
without modification or
caveat.

Sharon Dogruel, Program
Manager, Curriculum, Instruction
and Learning Technologies, said:

Over 14 months, members of
the science standards writing
team worked diligently to
craft standards in which sci-
ence content, scientific think-
ing and methods, and societal
and personal aspects of sci-
ence were integrated into a
coherent framework for
exemplary science education.
Members of this team consid-
ered all issues at great depth
and, in the area of biological
evolution, they were confi-
dent that the standards
respected the backgrounds
and beliefs of all students
while remaining perfectly
true to science. Based on the
extensive development and
thorough public review
process completed for the
science standards, coupled
with the strong support from
New Mexico teachers, and
the praise and congratula-
tions from numerous state
and national science organiza-
tions, the team and the
Department recommended
that the New Mexico State
Board adopt the standards
without further modification.

The board was poised for
[its] final vote when Joe
Renick attempted to distort
the intention of the standards
by suggesting that teachers
had to treat evolution accord-
ing to his own perspective.
Using a tactic that focused on
student inquiry, he tried to
manipulate the meaning of
scientific inquiry, as elaborat-
ed in the standards, into a dis-
cussion of a controversy that
may be political, philosophi-
cal, or even religious, but is
not scientific. The writing
team was clear: There is no
controversy regarding the
principles of evolution as pre-
sented in the standards. Mr

Renick’s attempt to under-
mine the standards failed.

I was appalled at this
attempt to discredit the hard
work of so many educators,
scientists, parents, and the
public, including Mr Renick’s
fellow members of
[IDNet–NM]. Any statements
that the New Mexico science
standards open the door to
“alternatives to evolution” or
that science instruction in
New Mexico should cast
doubt on the principles of
evolution are completely
false. New Mexicans can be
extremely proud of their sci-
ence standards, and it is unfor-
tunate that some people con-
tinue to advance misrepresen-
tations at a time when we
need support for strong sci-
ence education.

It appears that Renick and the peo-
ple he interrogated disagree about
whether his comments reflected
any reality in the standards. In our
view, his behavior was boorish and
his conclusions are disingenuous.

OFFICIAL PUBLIC EDUCATION

DEPARTMENT CLARIFICATIONS

As the “intelligent design” advo-
cates continued to misinterpret
the standards and even conduct
teacher workshops to promote
this misinformation, the Public
Education Department issued two
memoranda to all the state’s school
districts, describing in no uncer-
tain terms how the department
interpreted the standards; in addi-
tion, Berman also received a third
memorandum. Excerpts from
these three memoranda,written by
Richard Reif, science consultant
for the department, follow:

The Public Education Depart-
ment requires all school dis-
tricts to align their curricula
to the New Mexico Science
Content Standards, Bench-
marks, and Performance
Standards. Therefore, all sci-
ence teachers in New Mexico
should be teaching about evo-
lution in the appropriate
grades and courses, according
to their districts’ curricula.

Further, because of the
Establishment Clause in the
First Amendment to the
Constitution of the United
States and a wide-reaching

United States Supreme Court
case, New Mexico public
schools are not permitted to
endorse a particular religion,
teach religion, or teach “cre-
ation science” or any of its
variations that advance the
religious belief that a super-
natural being created
humankind.

… Third, the state must
remain neutral in matters per-
taining to religion. In no way
do the science standards sup-
port the teaching of notions
of intelligent design or cre-
ation science or any of its
variations.

Fourth, fundamental to sci-
ence and the New Mexico sci-
ence standards is the role of
inquiry in learning about the
world.There is no place in sci-
ence instruction for the
teaching of notions that are
not or have not been investi-
gated through rigorous scien-
tific means or that are not
consider by the mainstream
scientific community to be
consistent with sound scien-
tific inquiry.

So far, nothing that the “intelli-
gent design” movement has pro-
duced meets the criteria of accep-
tance by mainstream science or is
consistent with sound scientific
inquiry.

CONCLUSION

The claim that New Mexico’s sci-
ence standards support the teach-
ing of “intelligent design” or any
other alternative “theory” to evolu-
tion, or encourages teachers “to
present the “evidence and the
arguments for and against” evolu-
tion, is baseless and false.

Nevertheless, this disingenuous
and/or self-deluding misrepresen-
tation has been widely circulated,
including by the Discovery
Institute, which has published sim-
ilar claims on its website. These
misrepresentations have infected
such outlets as the Washington
Post, which claimed (2005 Mar 13)
that “Alabama and Georgia legisla-
tors recently introduced bills to
allow teachers to challenge evolu-
tionary theory in the classroom.
Ohio, Minnesota, New Mexico and
Ohio [sic] have approved new
rules allowing that,” and The New
York Times.
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New Mexico is not the only
state to have been misrepresented
in “Politicized scholars put evolu-
tion on the defensive” (The New
York Times 2005 Aug 21), which
(like the Washington Post’s article)
claimed, “Ohio, New Mexico and
Minnesota have embraced the
institute’s ‘teach the controversy’
approach. In Ohio, as Patricia
Princehouse of Ohio Citizens for
Science explained (RNCSE 2004
Jan/Feb; 24 [1]: 5–6), the problem
was not primarily with the stan-
dards but with the “secret process
... used to build the model curricu-
lum in 2003, incorporating cre-
ationist mischaracterization not
only of the content, but also of the
process of science itself.” As for
Minnesota, Glenn Branch of NCSE
reports that on seeing the story, he
alerted a public relations official in
the Minnesota Department of
Education, who promptly e-mailed
the Times to request a correction
with regard to his state.

A correction of sorts followed
in the August 24, 2005, edition of
the Times, reading: “The article
also referred incorrectly to recent
changes in science standards
adopted by Ohio, Minnesota and
New Mexico. While those states
encourage critical analysis of evo-
lution, they did not necessarily
embrace the institute’s ‘teach the
controversy’ approach.”

If there’s anything to be learned
from the saga, it’s that claims from
proponents of “intelligent design”
ought to be taken,as we used to say
in Latin class, cum grano salis —
with a grain of salt.

CORRESPONDING AUTHOR’S ADDRESS

Marshall Berman
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Albuquerque NM 87111

Carl Baugh ...
Archaeologist?
Christopher O’Brien

As NCSE executive director
Eugenie C Scott recently

suggested in an article for
California Wild (“In my backyard:
Creationists and California”,
California Wild 58 [2]: 6–11), blue
state California is not immune to
creationist chicanery, particularly
in the rural counties. In the north-

eastern California town of
Susanville, I recently responded to
articles appearing in the Lassen
County Times highlighting a
recent visit from none other than
“Dr” Carl Baugh of the Creation
Evidences Museum.

Although Baugh and others
from the museum gave the usual
creationist spiel to small partisan
church audiences (and discussed
Baugh’s newest discovery: a “fos-
silized” human leg bone within a
cowboy boot), the local paper
focused less on creationism than
on Baugh’s 2004 expedition to the
Holy Land. Baugh’s group, includ-
ing two local Susanville residents,
reportedly conducted excavations
at the Pool of Siloam, where Jesus
is said to have healed a blind man.

In a series of articles earlier this
year, the Lassen County Times, cit-
ing Baugh and two locals who
accompanied him, portrayed the
trip as a legitimate archaeological
expedition, directed by Baugh and
other professional archaeologists,
and “commissioned” by the Israeli
Antiquities Authority. Local resi-
dents were clearly left with the
impression that Baugh’s group held
professional credentials and were
invited to participate with Israeli
scholars to conduct official archae-
ological research. Ultimately read-
ers were told that under the aus-
pices of Baugh’s team, science is
continually validating the Bible as
historically accurate.

This was not simply a local
newspaper objectively reporting
the experiences of local residents.
The Times has a history of report-
ing in the style of Christian apolo-
getics, prompting many in the
community to complain that it
reads more like a church bulletin
than a newspaper. At best, the
Times staff failed to check into the
professional credibility of Baugh
and his group of Christian “scien-
tists” before presenting their views
to the community.

In an opinion piece published
following Baugh’s visit and more
recently in a letter to the editor, I

corrected erroneous reporting of
science in general and archaeology
specifically, and challenged the
professional legitimacy of Baugh
and his team as depicted by the
local paper. In researching the
issue, I also contacted professional
archaeologists in Jerusalem, who
claimed no knowledge of Baugh’s
group and insisted they would not
have “commissioned” the Creation
Evidences Museum to conduct
archaeological excavation.

That Baugh and his cohorts
would attempt to paint themselves
as professional archaeologists and
trot out fake creationist evidence
for an uncritical audience will not
be a surprise to NCSE members.
For me, the surprise (and the big-
ger story) is the incredible positive
reinforcement I received on a per-
sonal level from people in a con-
servative rural county, including
educators, parents and students.
Fully expecting to be a lone voice
crying in the desert, I instead
found a strong undercurrent of
support for efforts to challenge
local creationists and other pseu-
do-scientists directly. I received
numerous phone calls, personal
visits, and e-mails thanking me for
standing up to the fraudulent
claims of Baugh and others.

The larger lesson is that rural
counties are not as uniform in
their culture as the media would
suggest: a single voice can awaken
long-silent sentiment. A significant
proportion of rural county resi-
dents is trying to find a voice in
opposition to the pseudoscientific
claims from pretenders who
would wrap themselves in the
cloak of science, and NCSE mem-
bers can lend a helping hand.

AUTHOR’S ADDRESS

Christopher O’Brien
555 N Weatherlow
Susanville CA 96130-3652
cobrien1@frontiernet.net

DivineDesign 
inUtah?
Glenn Branch
NCSE Deputy Director

From June 2005 on, Utah was
abuzz with the news that a

state senator plans to introduce leg-
islation to teach “divine design” in

Christopher O’Brien is Forest Archae-
ologist for the Lassen National
Forest and an adjunct professor of
anthropology at California State
University, Chico. He is preparing a
detailed report on Baugh’s visit to
Susanville for Reports of the NCSE.



added, he would reconsider intro-
ducing his “divine design” legisla-
tion in the 2007 legislative session.

But Brett Moulding told the
Tribune that although teaching
human evolution is not specifically
mandated by the state science stan-
dards, it is not prohibited either,
adding that no action would be
taken by the state against teachers
who taught human evolution.
Moulding suggested that
Harrington’s remarks quoted by the
Associated Press were misunder-
stood; she was unavailable for com-
ment. University of Utah professor
Dennis Bramble was aghast at the
very idea that teachers might be
penalized for teaching human evo-
lution: “I think the job of public
schools is to present modern sci-
ence as we know it and inform stu-
dents about how science works,”he
said. “The genetic similarity
between modern apes and modern
humans is extremely high. ... That
combined with an increasingly
complete fossil record ... is com-
pelling.”

The Tribune subsequently noted
in a July 18, 2005, editorial that “the
Utah public schools have a state
board, a state superintendent and
officials, and experts of various spe-
cialties seeking to do what is, under
the best of circumstances,a difficult
job. What Utah schools clearly do
not need is a Grand Inquisitor, no
matter how badly state Sen Chris
Buttars wishes to secure the posi-
tion.”The editorial also argued that
while the state standards mandate
“the teaching of evolution as exact-
ly what it is,‘central to modern sci-
ence’s understanding of the living
world,’” they also stress that
“‘[s]cience is a way of knowing,’not
the way of knowing, and thus the
necessary understanding of evolu-
tion should not be seen to chal-
lenge any religion or other belief
system.” The Provo Daily Herald
(2005 Jul 16) was briefer: it award-
ed a “buffalo chip” to Buttars “for
mucking around where religion
doesn’t belong — in the public
school curriculum.”

In the following month, Buttars
enjoyed a brief burst of national
publicity,when his op-ed “Evolution
lacks fossil link” appeared in USA
Today (2005 Aug 8). Emphasizing
supposed gaps in the fossil record
(“There is zero scientific fossil evi-
dence that demonstrates organic
evolutionary linkage between pri-
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the state’s public schools.
Not so long ago, a piece on evo-

lution education in Utah referred to
“Utah’s non-war over evolution.”
Writing in the Deseret Morning
News (2005 Mar 19), Elaine Jarvik
observed:

One might suppose, given
that Utahns tend to be both
conservative and religious,
that evolution would be a
contentious topic in Utah’s
schools; but yet another leg-
islative session has passed
with no mention of Charles
Darwin. And Brett Moulding
can count on his fingers the
number of anti-evolution
phone calls he’s gotten in the
past 10 years, first as science
education specialist and then
as curriculum director for the
Utah State Office of
Education.

Part of the lack of controversy may
be due to the fact that in Utah, as
elsewhere, teachers frequently suc-
cumb to pressure to downplay or
omit evolution. Additionally, Jarvik
wrote, “Utah students often don’t
believe what they’ve been taught
anyway, because they’ve learned
something different from teachers
in LDS Church seminary classes,”
although it is disputed whether or
not the Mormon faith in fact rejects
evolution.The article concluded by
reporting Gayle Ruzicka, president
of the Utah Eagle Forum, to have
plans“to tackle evolution”— and so
she did.

According to a story in the Salt
Lake Tribune (2005 Jun 5), Senator
Chris Buttars (R–West Jordan), with
the support of the Utah Eagle
Forum, promised “to lead the fight
for instruction of divine design in
Utah public schools”when the Utah
state legislature reconvened in
January 2006. “Divine design,”
according to Buttars, “doesn’t
preach religion. ... The only people
who will be upset about this are
atheists. ... It shocks me that our
schools are teaching evolution as
fact.” The Eagle Forum’s Ruzicka
explained her motivations for sup-
porting the proposed legislation:
“What an insult to teach children
that they have evolved from a lower
life to what they are now, and then
they go home and learn that they
are someone special, a child of God.
... This is not right.” But Brett
Moulding, the curriculum director

for the state board of education,
explained,“We don’t teach religion
in school,”and Scott Berryessa,pres-
ident of the Jordan Education
Association, representing about
2100 Utah teachers, lamented,
“Teachers wish that our Legislature
would stop micromanaging the
process of education — especially
when it comes to issues as personal
as these.”

A pointed editorial in the Salt
Lake Tribune (2005 Jun 6) criti-
cized Buttars’s proposal as not only
wrong but also counterproductive:
“Except for his new label for an
idea called ‘intelligent design’ —
itself a euphemism for the oxy-
moron ‘creation science’ — the pro-
posal from the West Jordan
Republican is an echo of battles
that are already being fought in
Kansas, Missouri, Georgia and
Alabama, battles that consume a
great deal of the oxygen that ought
to be expended solving real prob-
lems, from health care to poverty to
war.” It concluded,“Forcing religion
to stand in for science does no favor
to religion, to science,or to our chil-
dren. How wonderful it would be if
Utah understood that.” And a simi-
larly trenchant editorial in the
Ogden Standard-Examiner (2005
Jun 9) also ridiculed Buttars’s
coinage of “divine design” before
deploring how,“[b]y trying to inject
religious indoctrination into the
schools, Buttars and his fellow sup-
porters of ‘divine design’ are invit-
ing state control over matters now
exclusively left to parents and fami-
lies.”

Then Buttars reconsidered. On
July 15, 2005, the Associated Press
reported that “after talks with the
state Superintendent of Public
Instruction Patti Harrington, he’s
comfortable — at least for now —
with what Utah classrooms are
teaching.” According to Buttars,
Harrington told him that “we
should not be teaching human evo-
lution of any kind,” while
Harrington herself was quoted as
saying,“There is not evidence yet to
claim how the earth was created
and no evidence to connect the
family of apes with the family of
man.” In a subsequent article in the
Salt Lake Tribune (2005 Jul 17),
Buttars was quoted as saying, omi-
nously, that his conversation with
Harrington assured him that teach-
ers who teach human evolution
“will be dealt with”. If not, he



MAY-AUG 2005

REPORTS

10

mates and man”), Buttars was any-
thing but coy about the religious
underpinnings of his position, writ-
ing, “The argument over classroom
discussion of evolution vs divine
design is just the latest attack on
everything that would mention a
belief in God.”USA Today may have
regarded his op-ed as a counterbal-
ance to its editorial “‘Intelligent
design’ smacks of creationism by
another name” (also 2005 Aug 8),
which noted that “intelligent
design” “ascribes creation to a
vaguely undefined cosmic force
that sounds a great deal like the
God of Genesis but usually isn’t
named as such,” opined that “intelli-
gent design” “isn’t science. It can’t
be tested with rigorous experimen-
tation. It is at best a philosophical
concept, or a matter of faith,” and
concluded,“creationism, by whatev-
er name, doesn’t belong in a sci-
ence class.”

At its meeting on September 2,
2005, the Utah state board of edu-
cation unanimously adopted a posi-
tion statement that described evo-
lution as “a major unifying concept
in science and appropriately includ-

ed in Utah’s K–12 Science Core
Curriculum” (see below).The state-
ment, according to the Deseret
Morning News (2005 Sep 3), was
prepared at the behest of board
chairman Kim Burningham “by a
group of 22 scientists, professors
and community members, includ-
ing members of the Coalition of
Minorities Advisory Committee and
the Catholic Diocese” in reaction to
the ongoing controversy over evo-
lution education across the country.
Buttars, who attended the meeting,
requested that the board defer its
vote until he presented a two-hour
exposition of “intelligent design”;
the board declined his request.The
Morning News quoted Buttars as
telling the board that evolution “has
more holes than a crocheted bath-
tub” (a line he used in his USA
Today op-ed as well).

According to the Salt Lake
Tribune (2005 Sep 2), only Buttars
and two supporters protested the
adoption of the statement, while
about a dozen scientists in atten-
dance endorsed the statement,
telling the board that “intelligent
design” is not good science. Duane

Jeffrey, a professor of biology at
Brigham Young (and NCSE board
member) compared “intelligent
design” to astrology and pyramid
power, while Gregory Clark, a pro-
fessor of bioengineering at the
University of Utah, told the board,
“‘Intelligent design’ fails as science
because it does exactly that — it
posits that life is too complex to
have arisen from natural causes, and
instead requires the intervention of
an intelligent designer who is
beyond natural explanation.
Invoking the supernatural can
explain anything, and hence
explains nothing.”

In its editorial “Resisting tempta-
tion: Board stands on firm scientific
ground” (2005 Sep 7), the Salt Lake
Tribune praised the board for its
vote, writing, “The board was not
only correct, but also refreshingly
quick and unanimous, in approving
last Friday a new position statement
affirming that evolution is, indeed,‘a
unifying concept in science’ and ‘a
necessary part of science classroom
instruction.’”The editorial also criti-
cized Buttars for dismissing “evolu-
tionary theory as ‘a theory, not a

Utah State Board of Education Position Statement on Teaching Evolution
The Theory of Evolution is a major unifying concept in science and appropriately           included in Utah’s K–12 Science Core Curriculum.

This position is consistent
with that taken by the

National Academy of Sciences, the
American Association for the
Advancement of Science (AAAS), and
most other scientific and educational
organizations.The Utah State Board of
Education and these organizations
affirm science as an essential way of
understanding for all students and the
importance of evolution as a unifying
concept in science.

SCIENCE: A WAY OF KNOWING

Science is a distinctive way of under-
standing the natural world. Science
seeks to increase our understanding
through empirical evidence.As a way
of knowing, science assumes that any-
thing that can be measured or
observed is amenable to scientific
investigation.By the very nature of sci-
entific inquiry, there are infinite possi-
bilities for further refinement of cur-
rent knowledge and understanding.

Understanding may be derived from
sources and perspectives other than
science such as historical and logical
analyses, art, religion and philosophy.
These sources rely upon other ways of
knowing, such as emotion and faith.
While these ways of understanding and
creating meaning are important to indi-
viduals and society, they are not
amenable to scientific investigation
and thus not appropriate for inclusion
in the science curriculum. Science
relies nearly exclusively on observation
and empirical evidence.Since progress
in the modern world is tied so closely to
this way of knowing, scientific literacy
is essential for a society to be competi-
tively engaged in a global
economy.

EVOLUTION: A 
UNIFYING CONCEPT

Evolution in the broadest sense can
be defined as the idea that the uni-
verse has a history and has changed

over time. Observation of the galax-
ies, stars, planet earth, and life on
earth clearly demonstrates that signif-
icant changes have occurred.There is
abundant and consistent evidence
from astronomy, physics, biochem-
istry, geochronology, geology, biology,
anthropology, and other sciences that
evolution has taken place. This evi-
dence is found in widely divergent
areas, from the geologic fossil record
to DNA analysis.

Evolution is an ongoing process
with crucial implications for disci-
plines such as medicine, agriculture
and conservation biology.The theory
of evolution provides a unifying basis
upon which the elements of life are
understood and upon which predic-
tions can be made.Moreover,viewing
present-day organisms as products of
evolution provides the most produc-
tive framework for investigating and
understanding their structure and
function. As such, evolution is a uni-
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fact,’ when scientifically literate
people know that theories are mod-
els for describing facts, not mere
shots in the dark,” adding,“Shots in
the dark such as intelligent design.”

At the meeting, Buttars told the
board that he intended either to
introduce legislation calling for the
teaching of “intelligent design” or
arrange for there to be a referendum
on next year’s ballot. He told the
Deseret Morning News that his
“Academic Freedom Act” would
“enhance the effectiveness of sci-
ence education while at the same
time ensuring that students are
given credible alternative explana-
tions for the origin of life on earth”;
the newspaper quoted the act as
saying, “We believe that excluding
recent scientific discoveries simply
because they run counter to the
Darwinian model of origins is not
good educational policy.”

It was then unclear how much
support Buttars’s bill would enjoy if
introduced. Previously, Utah gover-
nor Jon Huntsman Jr (R) was report-
ed in the Salt Lake Tribune (2005
Aug 29) as disagreeing with
President Bush’s apparent endorse-

ment on August 1 of teaching “intel-
ligent design” in the public schools
(see p 13).“It is a science class,” he
told the Tribune. “Our schools are
largely secular institutions. ... I
would expect my kids in science
class to be instructed in those
things that are somewhat quantifi-
able and based on thorough and rig-
orous empirical research” (empha-
sis in original). Huntsman said that
he had no objection to “intelligent
design” as a topic for a sociology or
a psychology class.

Nevertheless, in a November 15,
2005, post on the Utah senate
majority’s blog, Buttars wrote, “I’m
asked on an ongoing basis if I plan
to introduce a bill concerning the
Utah State Board of Education’s
position on teaching evolution.The
answer to that question is yes. I’ve
opened a bill file and I’m currently
working on the language. The bill
text is not yet public and will
remain private until I’m satisfied
that 1) the intent of the bill is clear,
2) how it will be administered is
also clear, and 3) it can withstand a
court challenge” (<http://senate-
site.com/blog/2005/11/teaching-

evolution.html>).
Subsequently,Buttars filed Senate

Bill 96 on January 4, 2006. If enact-
ed, SB 96 would direct the Utah
state board of education to require
“that instruction to students on any
theory regarding the origins of life,
or the origins or present state of the
human race, shall stress that not all
scientists agree on which theory is
correct” and to “ensure that all poli-
cies and positions of the State Board
of Education relating to theories
regarding the origins of life or the
origins or present state of the
human race: (i) do not endorse a
particular theory; and (ii) stress that
not all scientists agree on which the-
ory is correct.” SB 96 was approved
by the Senate Education Committee
by a 4–2 vote along party lines on
January 17, 2006.

NCSE continues to monitor the
situation and to provide advice to
concerned Utahns. Expect further
details in the next issue of RNCSE.
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        included in Utah’s K–12 Science Core Curriculum.

fying concept for science and pro-
vides the foundation for understand-
ing nature. The National Science
Education Standards from the
National Academies of Science and
Benchmarks for Science Literacy
from the American Association for
the Advancement of Science identify
evolution as a unifying concept
across the major disciplines of sci-
ence. Scientific disciplines with
strong historical components —
such as astronomy, geology, biology,
and anthropology — rely upon the
concepts of evolution to understand
the nature of changes that have
occurred or can be predicted.

There is little or no debate among
credible scientists about whether
evolution has taken place. However,
since our understanding is still
incomplete, there is considerable and
productive debate about processes
of evolution. Research questions
remain, and scientists often disagree

about their explanations, as they
should.The nature of science encour-
ages ongoing and meaningful investi-
gation of all assertions made by sci-
ence. Scientific conclusions are test-
ed by experiment and observation as
all scientific theories are subject to
continued evaluation.

While some describe the princi-
ple of evolution as “just a theory,” the
scientific definition of a theory is far
more rigorous than may be common-
ly understood. In science, a theory is
a systematic explanation of observed
phenomena. It must be consistent
with all natural laws and withstand
the scrutiny and inquiry of the scien-
tific community. The National
Academy of Sciences has stated,
“Evolution is one of the strongest and
most useful scientific theories we
have.” As a fundamental scientific
concept,evolution is a necessary part
of science classroom instruction, and
it will continue to be taught and pro-

gressively refined as a key scientific
principle.

STUDENT BELIEFS AND TEACHING

EVOLUTION

Teachers should be aware that stu-
dents bring with them a set of
beliefs.Teachers and students should
respect and be nonjudgmental about
students’ beliefs, and teachers should
help students understand that sci-
ence is an essential way of knowing.
Teachers should encourage students
to discuss any seeming conflicts
with their parents or religious lead-
ers. Science teachers should make
available to interested parents their
planned instruction and the context
for that instruction.
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Creationists
Sue the University
of California
Glenn Branch
NCSE Deputy Director

Creationism is prominent in
a recent lawsuit —

Association of Christian Schools
International et al v Roman
Stearns et al — that charges the
University of California system
with violating the constitutional
rights of applicants from Christian
schools whose high school course-
work is deemed inadequate prepa-
ration for college. (The lead defen-
dant, Roman Stearns, works in the
university system’s Office of
Undergraduate Admissions.)

The complaint (available on-line
at <http://www.acsi.org/webfiles/
webitems/attachments/007875_
2.%20ACSI%20CA%20Complaint.
pdf>) was filed in federal court in
Los Angeles on August 25, 2005, on
behalf of the Association of
Christian Schools International
(ACSI), the Calvary Chapel
Christian School in Murrieta,
California, and a handful of stu-
dents at the school. Representing
the plaintiffs are Robert H Tyler, a
lawyer with a new organization
called Advocates for Faith and
Freedom,and Wendell R Bird of the
Atlanta law firm Bird and Loechl.

Bird is no stranger to litigation
over creationism. As a law student
in the late 1970s, he published a
student note in the Yale Law
Journal (87 [3]: 515–70), sketch-
ing a strategy for using the free
exercise clause of the First
Amendment to secure a place for
creationism in the public school
science classroom. Bird later
worked at the Institute for
Creation Research, where he
updated its model “equal-time” res-
olution.The ICR’s resolution even-
tually mutated, in Paul Ellwanger’s
hands, to become model “equal-
time” legislation. A bill based on
Ellwanger’s model was passed in
Arkansas in 1981 and then ruled
unconstitutional in McLean v
Arkansas.

Although Bird was not able to
participate in the McLean trial —
he sought to intervene on behalf of

a number of creationist organiza-
tions and individuals, but was not
allowed to do so — he was involved
in Aguillard v Treen,which became
Edwards v Aguillard. Named a spe-
cial assistant attorney general in
Louisiana,Bird defended Louisiana’s
“equal-time” act all the way to the
Supreme Court, where in 1987 it
was ruled to violate the
Establishment Clause. His The
Origin of Species Revisited, which
compared evolution and “abrupt
appearance,”was subsequently pub-
lished in two volumes (New York:
The Philosophical Library, 1989).

At issue in the present suit are
the guidelines set by the University
of California system to ensure that
first-year students have been ade-
quately prepared for college in
their high schools. The complaint
cites a policy of rejecting high
school biology courses that use
textbooks published by Bob Jones
University Press and A Beka Books
as “inconsistent with the view-
points and knowledge generally
accepted in the scientific commu-
nity.” Such a policy, the complaint
alleges, infringes on the plaintiffs’
rights to “freedom of speech, free-
dom from viewpoint discrimina-
tion, freedom of religion and asso-
ciation, freedom from arbitrary dis-
cretion, equal protection of the
laws, and freedom from hostility
toward religion.”

Robert Tyler told the Los
Angeles Times (2005 Aug 27), “It
appears that the UC system is
attempting to secularize Christian
schools and prevent them from
teaching from a [Christian world]
view.” But creationism is a matter
of theology, not of science, Robert
John Russell of the Center for
Theology and Natural Science told
the Oakland Tribune (2005 Aug
31). “It’s almost ludicrous anyone
would even take this seriously,”
Russell said.“It seems absurd that a
student who had poor biology
would meet the same standards as
a student with ‘good’ biology. ...
This has nothing to do with First
Amendment rights.”

A spokesperson for the
University of California system
would not comment on the specif-
ic allegations leveled in the com-
plaint, but told the Los Angeles
Times that the university was enti-
tled to set course requirements for

incoming students, adding,“[t]hese
requirements were established after
careful study by faculty and staff to
ensure that students who come
here are fully prepared with broad
knowledge and the critical thinking
skills necessary to succeed.”

In its fall 2005 newsletter (avail-
able on-line at <http://www.acsi.
o r g / w e b f i l e s / w e b i t e m s /
a t t achment s /007875_1 .%20
Overview%20of%20ACSI%20Law%
20Suit.pdf>), ACSI expresses con-
cern that the University of
California system’s “secular intoler-
ance might spread to other institu-
tions and to other states. ... If this
discrimination is allowed to con-
tinue unchallenged, it is only a mat-
ter of time before secular institu-
tions in other states will join the
bandwagon.” Interviewed by
Education Week (2005 Sep 7),
however, a spokesperson for the
American Association of Collegiate
Registrars and Admissions Officers
expressed the opposite concern,
reportedly worrying “about the
potential implications of asking a
university to ignore its course
requirements — which had been
shaped by experts in various fields
— in favor of a ‘free-for-all,’ in
which any interest group is
allowed to shape policy.”

The lawsuit was subsequently
criticized in a trenchant editorial
published in the San Jose Mercury
News (2005 Oct 3). Mincing no
words, the author of the editorial
argued, “The suit appears to be
baseless — a case of substandard
academics hiding behind a false
cry of religious persecution,” but
warned that the suit must be taken
seriously “because a victory by
Calvary Chapel Christian would
weaken UC’s ability to require
strong curriculums and would
open the door to more bad science
and sectarian courses in high
schools.”

Commendably, the author took
the trouble to examine one of the
textbooks at issue, Bob Jones
University Press’s Biology for
Christian Schools, which the
University of California system
regards as not providing students
with “knowledge generally accept-
ed in the scientific and educational
communities and with which a stu-
dent at the university level should
be conversant.” Accompanying the
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editorial was a sidebar with
excerpts from the textbook, such
as “Many current scientific observa-
tions, therefore, are open to various
interpretations. We can be sure,
though, that anything that contra-
dicts the Word of God is wrong.”

“The issue is not whether reli-
gious and private schools should
be able to teach religion or other
courses tied to the core mission of
their schools,” the author of the
editorial emphasized.“They have a
right to. The issue is what can be
used for college entrance require-
ments.” And the editorial conclud-
ed by exhorting the University of
California system to resist pressure
to compromise those require-
ments:“The suit against UC is part
of a campaign by religious conser-
vatives to put public educators on
the defensive and insinuate their
beliefs into the classroom.UC must
stand firm, in defense of students
who need to be taught objective
content and critical thinking.”

A hearing on the defendants’
motion to dismiss the charges was
scheduled for December 12, 2005,
but then cancelled; the judge is
expected to rule on the motion
without the benefit of oral argu-
ment. As always, NCSE is monitor-
ing the situation.
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President Bush
Addresses 
“Intelligent Design”
Glenn Branch
NCSE Deputy Director

During a press conference
with a group of Texas

reporters on August 1, 2005,
President George W Bush respond-
ed to a question about teaching
“intelligent design” in the public
schools. The reporter referred to
“what seems to be a growing
debate over evolution versus ‘intel-
ligent design’”and asked,“What are
your personal views on that, and
do you think both should be
taught in public schools?” In

response, Bush referred to his days
as governor of Texas, when “I said
that, first of all, that decision
should be made to local school dis-
tricts, but I felt like both sides
ought to be properly taught ... so
people can understand what the
debate is about.” (It is noteworthy
that Bush tacitly equated “intelli-
gent design” and creationism.)
Pressing the issue, the reporter
asked, “So the answer accepts the
validity of ‘intelligent design’ as an
alternative to evolution?” Bush
avoided a direct answer, constru-
ing the question instead as a fair-
ness issue: “You’re asking me
whether or not people ought to be
exposed to different ideas, and the
answer is yes.”

Although there was nothing
unexpected about Bush’s
response, which is consistent with
his previous statements on the
topic, the present heightened
awareness of issues involving evo-
lution education ensured a media
frenzy. NCSE was widely consulted
for comment. The New York Times
(2005 Aug 3) quoted NCSE’s Susan
Spath on the specious appeal to
fairness: “It sounds like you’re
being fair, but creationism is a sec-
tarian religious viewpoint, and
‘intelligent design’ is a sectarian
religious viewpoint,” she said. “It’s
not fair to privilege one religious
viewpoint by calling it the other
side of evolution.” NCSE’s Glenn
Branch concurred, telling the Los
Angeles Times (2005 Aug 3) that
because “[t]he question was pre-
sented to him as a fairness issue,” it
was not surprising that Bush
expressed the view that “both
sides ought to be taught.” Branch
also told the Financial Times
(2005 Aug 3) that “Bush would
have done better to heed his White
House science adviser, John
Marburger,who [has] said that evo-
lution was the ‘cornerstone of
modern biology’and who has char-
acteri[z]ed ID as not even being a
scientific theory.”

When interviewed by The New
York Times, Marburger reiterated
that “evolution is the cornerstone
of modern biology”and that“intelli-
gent design is not a scientific con-
cept.” According to the Times,
Marburger — who is Science
Adviser to the President and
Director of the White House’s

Office of Science and Technology
Policy — suggested that it would be
“over-interpreting” Bush’s remarks
to endorse equal treatment for
“intelligent design”and evolution in
the public schools. Instead, he said,
Bush’s remarks should be interpret-
ed as recommending the discussion
of “intelligent design” as part of the
“social context” in science classes.
Marburger’s charitable interpreta-
tion was not shared, however, by
Richard Land, the president of the
ethics and religious liberties com-
mission of the Southern Baptist
Convention, whom the Times quot-
ed as construing Bush’s remarks as
supportive of the view he favors:“if
you’re going to teach the Darwinian
theory as evolution, teach it as the-
ory.And then teach another theory
that has the most support among
scientists” — presumably alluding
to “intelligent design.”

The scientific community
rushed to deplore Bush’s remarks.
The American Geophysical Union
issued a press release (2005 Aug 2)
in which its executive director
Fred Spilhaus stated, “President
Bush, in advocating that the con-
cept of ‘intelligent design’be taught
alongside the theory of evolution,
puts America’s schoolchildren at
risk.” In its press release (2005 Aug
4), the American Physical Society
accepted Marburger’s interpreta-
tion of Bush’s remarks, but empha-
sized that “only scientifically vali-
dated theories, such as evolution,
should be taught in the nation’s sci-
ence classes.” The American
Institute of Biological Sciences
issued a press release (2005 Aug 5)
in which its president Marvalee
Wake stated,“‘Intelligent design’ is
not a scientific theory and must not
be taught in science classes.”And in
a letter to President Bush dated
August 5, 2005, Robert Kirschner,
the president of the American
Astronomical Society, commented
that “intelligent design has neither
scientific evidence to support it
nor an educational basis for teach-
ing it as science.”

The education community
expressed its concern, too.
According to a statement dated
August 3, 2005, the National
Science Teachers Association, the
world’s largest group of science
educators, was “stunned and disap-
pointed that President Bush is
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endorsing the teaching of intelli-
gent design — effectively opening
the door for nonscientific ideas to
be taught in the nation’s K–12 sci-
ence classrooms” (see p 38). In a
statement dated August 4,2005,the
American Federation of Teachers,
with over 1.3 million members,
described Bush’s remarks as “a
huge step backward for science
education in the United States,”
adding that “[b]y backing concepts
that lack scientific merit, President
Bush is undermining his own
pledge to ‘leave no child behind.’”

On editorial and op-ed pages,
Bush’s remarks took a hammering.
The Washington Post’s editorialist
wrote (2005 Aug 4), “To pretend
that the existence of evolution is
somehow still an open question, or
that it is one of several equally
valid theories, is to misunderstand
the intellectual and scientific histo-
ry of the past century.”Referring to
“intelligent design,” the Baltimore
Sun’s editorialist wrote (2005 Aug
4), “It’s creationism by another
name, and if it makes its way into
schools at all, it should definitely
not be part of science classes.” In
its editorial (2005 Aug 4), the
Sacramento Bee connected the
dots between Bush’s remarks and
the Wedge strategy for promoting
“intelligent design,” commenting,
“America’s children deserve a first-
rate education in science in public
school and not a false, politically
motivated ‘Teach the Controversy’
debate between science and reli-
gion.” And in his August 5, 2005,
column in The New York Times,
the economist Paul Krugman per-
ceptively remarked, “intelligent
design doesn’t have to attract sig-
nificant support from actual
researchers to be effective. All it
has to do is create confusion, to
make it seem as if there really is a

controversy about the validity of
evolutionary theory.”

Nevertheless, two prominent
Republican politicians subsequent-
ly echoed Bush. According to the
Associated Press (2005 Aug 18),
Senator Bill Frist (R–Tennessee),
the Senate majority leader, told
reporters in Nashville that stu-
dents ought to be exposed to dif-
ferent ideas, including “intelligent
design”: teaching “intelligent
design” alongside evolution, he
said, “doesn’t force any particular
theory on anyone. I think in a plu-
ralistic society that is the fairest
way to go about education and
training people for the future.”
According to the Arizona Daily
Star (2005 Aug 24), Senator John
McCain (R–Arizona) “told the Star
that, like Bush, he believes ‘all
points of view’ should be available
to students studying the origins of
mankind.”

Senator Rick Santorum
(R–Pennsylvania), who as the
Senate Republican Conference
Secretary is third in the
Republican leadership, took a dif-
ferent tack, however. Speaking on
National Public Radio (2005 Aug
4), he said, “as far as intelligent
design is concerned, I really don’t
believe it has risen to the level of a
scientific theory ... that we would
want to teach it alongside of evo-
lution.” Santorum’s reaction repre-
sents a departure for him: writing
in the Washington Times (2002
Mar 14), for example, he stated,
“intelligent design is a legitimate
scientific theory that should be
taught in science classes.”Like Frist
and McCain, Santorum is reported-
ly contemplating a run for the
presidency in 2008.

A welcome congressional res-
ponse appeared in the following
month. Writing as a guest colum-

nist on the popular TPMCafe blog
(2005 Sep 8; available on-line at
<http://houseoflabor.tpmcafe.com/
story/2005/9/8/183216/1039>),
Representative Rush Holt (D–New
Jersey) — one of the very few
research scientists who serve in
Congress — contributed a piece
entitled “Intelligent design: It’s not
even wrong.”“As a research scien-
tist and a member of the House
Education Committee,”Holt wrote:

I was appalled when
President Bush signaled his
support for the teaching of
‘intelligent design’ alongside
evolution in public K–12 sci-
ence classes.Though I respect
and consistently protect the
rights of persons of faith and
the curricula of religious
schools, public school sci-
ence classes are not the place
to teach concepts that cannot
be backed up by evidence
and tested experimentally.

He added, “It is irresponsible for
President Bush to cast ‘intelligent
design’ — a repackaged version of
creationism — as the ‘other side’of
the evolution ‘debate.’” His incisive
essay ends with the sobering
thought,“When the tenets of criti-
cal thinking and scientific investi-
gation are weakened in our class-
rooms, we are weakening our
nation. That is why I think the
President’s off-hand comment
about ‘intelligent design’ as the
other side of the debate over evo-
lution is such a great disservice to
Americans.”
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Q&A ON ID WITH POTUS

Q I wanted to ask you about the — what
seems to be a growing debate over evolu-
tion versus “intelligent design”. What are
your personal views on that, and do you
think both should be taught in public
schools?

THE PRESIDENT: I think — as I said,
harking back to my days as my governor ...

Then, I said that, first of all, that decision
should be made to local school districts,
but I felt like both sides ought to be prop-
erly taught.

Q Both sides should be properly taught?

THE PRESIDENT: Yes, people — so
people can understand what the debate is
about.

Q So the answer accepts the validity of

“intelligent design” as an alternative to
evolution?

THE PRESIDENT: I think that part of
education is to expose people to different
schools of thought, and I’m not suggesting
— you’re asking me whether or not peo-
ple ought to be exposed to different ideas,
and the answer is yes.

[From the transcript posted on the Washington Post’s
website, August 2, 2005.]
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California: Speaking at the Los
Angeles Natural History Museum
on September 28, 2005, State
Superintendent of Public
Instruction Jack O’Connell
declared that “intelligent design”
was unwelcome in California’s
public school science classes.“The
introduction of ‘intelligent design’
theory in natural science courses
would be a blow to the integrity of
education in California,” O’Connell
said. “Our state has been recog-
nized across the country and
around the world for the quality
and rigor of our academic stan-
dards. Just like I will fight tooth
and nail to protect California’s
high academic standards, I will
fight to ensure that good science is
protected in California class-
rooms.”

In studies of state standards
conducted by the Fordham
Foundation, California was among
only a handful of states to earn the
grade of A, for both its science stan-
dards in general and its treatment
of evolution in particular. From
Pennsylvania, where the trial in
Kitzmiller v Dover was ongoing
(see RNCSE 2004 Sep/Oct; 24 [5]:
4–9), NCSE’s executive director
Eugenie C Scott commented,
“California’s unsurpassed state sci-
ence standards treat evolution
appropriately: as the central, pow-
erful, unifying principle of the bio-
logical sciences that it is. I am grat-
ified that Superintendent
O’Connell recognizes the need to
defend the teaching of evolution
against religiously motivated and
scientifically unwarranted attacks.”

O’Connell also said,“The goal of
public education is for students to
gain the knowledge and skills nec-
essary for California’s work force
to be competitive in the global,
information-based economy of the
21st Century. ... We also want to
give students the tools to become
critical thinkers and to be able to
discuss and reflect on philosophi-
cal questions. But, the domain of
the natural sciences is the natural
world. Science is limited by its
tools — observable facts and
testable hypothesis. Because reli-

gious beliefs are based on faith,
and are not subject to scientific
test and refutation, these beliefs
should not be taught in the realm
of natural sciences.” His statement
is available on-line at <http://
www.cde.ca.gov/nr/ne/yr05/yr05
rel118.asp>.

Idaho: In a statement issued on
October 4, 2005 (available on-line
at <http://www.president.uidaho.
edu/default.aspx?pid=85947>),
the president of the University of
Idaho,Timothy P White, articulated
the University’s position on evolu-
tion. “As an academic scientific
community and a research exten-
sive land-grant institution,” he
wrote,“we affirm scientific princi-
ples that are testable and anchored
in evidence.” Hence only evolu-
tion, and not supposed “alterna-
tives” to it, is taught in the univer-
sity’s science classes, he
explained. White noted that such
views might be appropriately dis-
cussed in “religion, sociology, phi-
losophy, political science, or simi-
lar courses,”and that the university
respects the right of individuals to
hold such views, but emphasized
that they are inappropriate for the
science classrooms. President
White’s statement appeared at a
time when the University of Idaho
was taking a special interest in the
issue, as the Associated Press noted
(2005 Oct 6). Scott Minnich, a pro-
fessor in the university’s
Department of Microbiology,
Molecular Biology, and
Biochemistry, and a Fellow of the
Discovery Institute’s Center for
Science and Culture,was shortly to
testify for the defense in
Kitzmiller v Dover, the first legal
challenge to teaching “intelligent
design” in the public
schools. Moreover, NCSE’s execu-
tive director Eugenie C Scott was
shortly to speak at the university
on October 12, 2005, in the
Randall Seminar Series, on “Why
scientists reject intelligent design.”

Indiana: The Indianapolis
Star (2005 Nov 3) reported that a
group of Republican state repre-
sentatives is preparing to intro-
duce “intelligent design” legislation

when the legislature reconvenes in
early January 2006. A question-
naire including a question about
whether there should be equal
time for “intelligent design” in sci-
ence classes was circulated by 36
of the 52 Republican state repre-
sentatives to their constituents.
The Star noted that House Speaker
Brian Bosma (R–Indianapolis) and
a few of his colleagues solicited
help from Carl Baugh, who runs
the Creation Evidences Museum in
Glen Rose,Texas. Baugh, of course,
is notorious for accepting claims
rejected even by fellow young-
earth creationists, such as the pres-
ence of human footprints in the
Cretaceous limestone of the
Paluxy River basin in Texas.

Although interest in such legis-
lation is apparently strong in the
House of Representatives, Senate
President Pro Tempore Robert
Garton (R–Columbus) was luke-
warm. The executive director of
the Indiana School Boards
Association told the Star that the
legislature ought to defer to the
state board of education.And Fran
Quigley, executive director of the
Indiana Civil Liberties Union, said
that the ICLU would oppose any
such legislation as violating
church/state separation. Governor
Mitch Daniels (a Republican)
expressed reservations, too, saying,
“I’d have to think hard about a bill
that would require any particular
curriculum or assignment”
(Associated Press, 2005 Nov 5).

Editorial reaction in the state’s
newspapers was also negative.The
Star (2005 Nov 4) expressed oppo-
sition to the idea of legislatively
mandating “intelligent design” in
the state’s public schools,
although, disturbingly, it described
the Discovery Institute’s “teach the
controversy” approach as “reason-
able.” The Fort Wayne Journal
Gazette’s editorial (2005 Nov 4)
was more astute, describing “intel-
ligent design” as “the Trojan horse
that critics of evolution push to
avoid the clearly unconstitutional
practice of teaching creationism in
science class,”criticizing Bosma for
taking advice from “such a source
for advice on Indiana’s academic
standards” as Carl Baugh, and firm-
ly stating that “[a]dopting science
standards that include instruction
in intelligent design — ideas reject-

UPDATES



MAY-AUG 2005

REPORTS

16

ed by mainstream scientists —
would seal the state’s backwater
reputation.”

A subsequent story in the Star
(2005 Nov 13) reported that initial
responses to the questionnaires
circulated by the Republican state
representatives were positive, with
53% and 63% of respondents in
two districts favoring the idea of
teaching “intelligent design” along-
side evolution. It also reported a
split of opinion about whether
“intelligent design” would be a
“wedge” issue in Indiana politics:
Representative Ed Mahern
(D–Indianapolis) described it as
“their Pledge of Allegiance or Ten
Commandments issue for 2006,”
while Representative Luke Messer
(R–Shelbyville), the executive
director of the Indiana Republican
Party, disagreed. Gary Belovsky,
who teaches biology at the
University of Notre Dame, told the
Star that evolution was good sci-
ence and not antithetical to faith
and God, and lamented, “This
shouldn’t even be an issue.”

Michigan: On September 29,
2005,Michigan House Bill 5251 was
introduced and referred to the
House Committee on Education. If
enacted,HB 5251 would require the
state board of education to revise
the state science standards to
ensure that students will be able to
“(a) use the scientific method to
critically evaluate scientific theories
including,but not limited to,the the-
ories of global warming and evolu-
tion [and] (b) Use relevant scientific
data to assess the validity of those
theories and to formulate argu-
ments for or against those theories.”

Michigan Information &
Research Service reported (2005
Oct 1) that the lead sponsor of the
bill, Representative John
Moolenaar (R–Midland), intro-
duced the legislation in part in
reaction to Barbra Streisand’s char-
acterization of the recent spate of
hurricanes as due to global warm-
ing. He was quoted as explaining,
“If we, as a society, didn’t pursue
the truth on scientific theories
we’d still believe the earth was flat
and bloodletting was an effective
cure for the common cold ...
Current events such as the hurri-
canes or evolution lead to great
teachable moments.We must make
sure students are given the tools to

critically evaluate the world
around them.”

“While critical and deductive
reasoning is essential to the scien-
tific method,” responded Gregory
Forbes, “this bill singles out two
theories for special attention that
Representative Moolenaar hap-
pens to find objectionable to his
personal views: global warming
and biological evolution. Since
Michigan’s science standards
already require that students to be
able to think scientifically and to
use scientific knowledge to make
decisions about real-world prob-
lems, it’s clear that the only point
of HB 5251 is to lead students to
believe that evolution and global
warming are somehow less scien-
tific than other scientific theories.
In fact, evolutionary theory is the
most critically tested and robust
theory in modern science.” Forbes
is Professor of Biological Sciences
at Grand Rapids Community
College and serves as the
Education Director for the
Michigan Scientific Evolution
Education Initiative and as the
National Course Director for the
National Science Foundation’s
course on evolution. He is also on
the board of the grassroots group
Michigan Citizens for Science.

Moolenaar was a cosponsor of
previous anti-evolution legislation
in Michigan in the previous
(2003–2004) legislative session:
HB 4946, which would have
amended the state science stan-
dards to refer to “the theory that
life is the result of the purposeful,
intelligent design of a Creator,” and
HB 5005, which would have
allowed the teaching of “the design
hypothesis as an explanation for
the origin and diversity of life” in
public school science classes. Both
bills were opposed by the
Michigan Science Teachers
Association; both seem to have
died in committee.

In October 2005, the Michigan
Science Teachers Association
issued a statement (available on-
line at <http://www.msta-mich.
org/positions/evolution2.php>)
denouncing HB 5251, noting that,
because the Michigan state science
standards “already require students
to ‘use scientific knowledge to
make decisions about real-world
problems’ and to be ‘able to make

informed judgments on statements
and debates claiming to have a sci-
entific basis,’” there is apparently
“no valid reason for legislative
intervention that would modify
the existing standards as devel-
oped and adopted by the MDOE
working in collaboration with
Michigan’s professional science
education community.”

Additionally, noting that “global
warming and evolution are the
only two theories selected for
mandatory ‘critical evaluation’ in
HB 5251,” the MSTA statement
observes that the proposed revi-
sion “may suggest to students and
the public that these theories are
somehow less robust or less scien-
tific than are other scientific theo-
ries that were not selected for
mandatory evaluation ... in clear
contrast to the preponderance of
scientific evidence supporting
both of these theories and would
represent a dishonest and unpro-
fessional approach to the sciences
and science education in
Michigan.”

Gregory Forbes reports that the
MSTA statement was subsequently
endorsed by the Michigan Earth
Science Teachers Association, the
Michigan Science Education
Leaders Association, and the
National Association of Biology
Teachers.

Michigan, Gull Lake:
According to the Kalamazoo
Gazette (2005 Jun 14), the Gull
Lake Community Schools Board
decided that although “intelligent
design” might be appropriate for
elective classes in political science,
humanities, or philosophy at the
high school level, it is not appro-
priate for biology classes in high
school or for any classes at the
middle school level. The decision
agrees with the recommendation
of a committee appointed to study
the question of whether and how
to teach “intelligent design” in the
district’s schools, in the wake of a
controversy involving two middle
school science teachers who were
using Of Pandas and People and
other creationist material in their
science classes (see RNCSE 2004
Sep/Oct; 24 [5]: 12–15 and 2004
Nov/Dec; 24 [6]: 12–14).“This is a
very emotional issue, and the com-
mittee did a good job of taking
emotion out of it and looking at the
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facts,” school board president Deb
Ryan told the Gazette. In a story
published in the Detroit News
(2005 Jul 24), superintendent
Richard Ramsey added,“We could-
n’t find a science department in
any public university in Michigan
that thought [teaching ‘intelligent
design’] was a good idea.”

Pennsylvania, Dover: Just
days after the close of testimony in
Kitzmiller v Dover, the first legal
challenge to the constitutionality
of teaching “intelligent design” in
the public schools (see RNCSE
2004 Sep/Oct; 24 [5]: 4–9), the
Dover electorate voiced its opin-
ion at the ballot box in the
November 8, 2005, election.
Opposing eight pro-“intelligent
design” incumbents on the Dover
Area School Board were eight can-
didates — Bernadette Reinking,
Terry Emig, Bryan Rehm (one of
the plaintiffs in Kitzmiller),
Herbert “Rob” McIlvaine, Judy
McIlvaine, Larry Gurreri, Patricia
Dapp, and Phil Herman — running
as the Dover CARES (Dover
Citizens Actively Reviewing
Educational Strategies) slate.Dover
CARES is bipartisan, although all of
its candidates ran as Democrats
because incumbent members of
the board won the Republican pri-
maries. Although “intelligent
design” was not the only focus of
the Dover CARES campaign, it took
a firm stand on the inappropriate-
ness of teaching “intelligent
design” and related religious ideas
in the science classroom:“Science
class is not the proper curriculum
for these concepts.”

According to election returns
published in the York Dispatch
(2005 Nov 8), it was a clean sweep
for the Dover CARES candidates.

Ousted were board president
Sheila Harkins and former board
president Alan Bonsell, both of
whom voted for the policy that
provoked the Kitzmiller suit, as
well as James Cashman, Sherrie
Leber, Dave Napierskie, Eric
Riddle, Ed Rowand, and Ron Short,
all of whom were appointed by
the anti-evolution majority on the
board to fill vacancies that have
arisen during the current term.
Remaining on the board is Heather
Geesey, who was not up for re-
election; she voted for the anti-evo-
lution policy. The turnover in the
board’s composition was not
expected to affect the outcome of
the Kitzmiller case: the ACLU’s
Witold Walczak told the Harrisburg
Patriot News (2005 Nov 8) that
the plaintiffs’ request for a declara-
tory judgment and nominal dam-
ages of $1 were designed to “pre-
vent the case from being mooted”
by the election.The newly elected
board’s first meeting was on
December 5, 2005; a ruling for the
plaintiffs was issued on December
20, 2005 (see p 5).

On November 10, 2005, the
Reverend Pat Robertson offered a
warning to Dover.“I’d like to say to
the good citizens of Dover, if there
is a disaster in your area,don’t turn
to God,” Robertson advised. “You
just rejected him from your city,
and don’t wonder why he hasn’t
helped you when problems begin,
if they begin, and I’m not saying
they will. But if they do, just
remember you just voted God out
of your city.And if that’s the case,
then don’t ask for his help,because
he might not be there.” Reaction
from Dover was reportedly cool.
Newly elected school board mem-
ber Larry Gurreri told the York

Daily Record (2005 Nov 11) that
Robertson’s comments were des-
perate and radical, and added that
he would pray for him. Former
school board member Jeff Brown,
who resigned in protest of the con-
troversial policy, told the York
Dispatch (2005 Nov 11),
“According to sworn testimony,
intelligent design has nothing to
do with God ...Then Pat Robertson
says if you don’t support it, God
will hate you.These clowns want it
both ways.”

Texas: House Bill 220 died in
committee when the Texas legisla-
ture recessed on May 30, 2005. If
enacted, HB 220 would have
amended the state’s education
code to require that textbooks
approved by the state be free from
factual errors, “including errors of
commission or omission related to
viewpoint discrimination or spe-
cial interest advocacy on major
issues, as determined by the State
Board of Education,” and satisfy
general textbook content stan-
dards to be defined by the board.
Its sponsor, Representative Charlie
Howard (R–Sugar Land), told the
Fort Worth Star-Telegram (2004
Apr 22) that HB 220 would enable
the board to ensure that creation-
ism was taught alongside evolution
and to remove evolution segments
from science textbooks.Two simi-
lar bills, HB 973 and HB 2534, also
died in committee, although nei-
ther seems to have been publicly
linked to issues involving evolu-
tion education. (For background,
see RNCSE 2005 Jan–Apr;25 [1–2]:
12–16.)

[NCSE thanks Heather Alden of the Texas
Freedom Network, Ed Brayton, and
Gregory Forbes for information used in
this article.]

NCSENEWS
News from the Membership Glenn Branch, NCSE Deputy Director

From time to time we like to
report on what our members

are doing. As the following list
shows, they — and we — have a lot
to be proud about!

Responding to the threatened
“divine design” legislation in Utah

(see p 8), David F Bailey con-
tributed an op-ed column to the Salt
Lake Tribune (2005 Jun 16). “As a
Mormon,” he wrote, “I definitely
believe that our world was created
by an intelligent designer. Indeed, it
seems to me that an open-minded

philosophy of this sort is entirely
consistent with modern scientific
knowledge. But I find that on almost
all specific issues, I disagree with the
‘intelligent design’ (ID) movement,
and I do not believe this material has
any place in public schools.” After
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detailing the similarities between
“intelligent design”and its precursor,
creation science, he recommended,
“Leave questions of science to sci-
ence. Bringing sectarian religion into
scientific controversies only sows
confusion and strife.” Bailey is the
chief technologist of the
Computational Research
Department at Lawrence Berkeley
Laboratory.

Daryl Domning, Professor of
Anatomy at Howard University in
Washington DC, gave two invited
talks to students at McLean High
School in McLean, Virginia, in
February 2005 as part of the school’s
“Darwin Day” observance. He spoke
on the historical background and
reasons for the creation/evolution
controversy, fossil seacows as exam-
ples of intermediate forms in evolu-
tion, and “The 10 most extreme mis-
conceptions about evolution.” In
May 2005,Domning was the keynote
speaker at a day-long teachers’ work-
shop on evolution organized by
Sandra Madar of Hiram College, held
in Akron, Ohio, in conjunction with
the Fourth Triannual Conference on
Evolution of Aquatic Tetrapods. His
theme was the importance of exis-
tential concerns, rather than doubts
about scientific evidence, as motiva-
tors for most people who question
evolution. And in June 2005, he
addressed some of these existential
concerns directly in an invited lec-
ture to the annual Cosmos and
Creation Conference at Loyola
College in Baltimore, Maryland.
There he argued that the nature of
material existence and the self-cen-
tered behavior enforced on all organ-
isms by natural selection provide an
explanation for both physical and
moral evil and the Christian doctrine
of original sin.

Barbara Forrest and Paul R
Gross, the authors of Creationism’s
Trojan Horse: The Wedge of
Intelligent Design (New York:
Oxford University Press, 2004),
teamed up again to contribute “The
wedge of intelligent design:
Retrograde science, schooling, and
society” to Scientific Values and
Civic Virtues, edited by Noretta
Koertge (New York: Oxford
University Press, 2005; Forrest and
Gross’s article is on pages 191–214).
In it, they describe “a facet of the ID
movement that has not received the
scrutiny proportionate to its pivotal
significant in this larger effort —
national in scope — to restructure
American institutions and govern-
ment policy on a sectarian, theistic

foundation.” Also of interest in the
same volume are Michael Ruse’s
“Evolutionary biology and the ques-
tion of trust”(99–119),which discuss-
es trust and violations of trust in the
history of evolutionary biology,
Frederick B Churchill’s “The evolu-
tionary ethics of Alfred C Kinsey”
(135–53), and Keith Parsons’s
“Defending the radical center”
(159–71),which argues against critics
of science on the left (such as Sandra
Harding) and on the right (such as
Phillip Johnson and Alvin Plantinga).

Ursula Goodenough reviewed
Richard Dawkins’s The Ancestor’s
Tale (Boston: Houghton Mifflin,
2004) for BioScience (2005 Sep; 55
[9]: 798–9). She was particularly
impressed with the innovative narra-
tive structure of a backward journey
in time,describing it as “a most effec-
tive antidote to forward chronolo-
gies that so readily convey the sense,
however unintentionally, that other
species in the diagram are lower or
more primitive, while humans are
the apex and hence the point,”
adding, “[g]oing backward also
allows us to experience, rather than
just know about, the deep time
involved.” Of interest in the same
issue of BioScience was a review of
NCSE Supporter Douglas J
Futuyma’s new book Evolution
(Sunderland [MA]: Sinauer
Associates,2005) by NCSE Supporter
Francisco J Ayala (801–3). Ayala
described Evolution as “an excellent
compendium of the modern theory
of evolution” and praised the book’s
final chapter “Evolutionary science,
creationism, and society” in particu-
lar, commenting,“Futuyma effective-
ly disposes of various red herrings
adduced by creationists.”

Marie Greider’s guest column,
“Intelligent design theories unscien-
tific, unfit for school,” was published
in the August 23, 2005, issue of The
Advocate of Newark, Ohio.
Responding to a previous column in
the paper as well as to President
Bush’s remarks seeming to endorse
the teaching of “intelligent design” in
the public schools, Greider com-
mented, “Evolution is taught in our
public schools as an essential sci-
ence subject for students to under-
stand the complexity, the close inter-
twining relationship and the history
of the living world. ... In contrast,
[“intelligent design”] is based on a
recent Christian religious belief that
a higher power must have had a
hand in creation, for life is too com-
plex to have developed through the
present-day knowledge of evolution.

... Such a dogma without scientific
evidence has no place in science
classes of our public schools.”
Greider is a retired professor of
pathology at the Ohio State
University and Washington
University in St Louis.

The July 2004 issue of
Perspectives on Science Education,
published by the New York State
Science Leadership Association,
recently arrived at NCSE. The issue
was devoted to articles on evolution
education, including Bryce Hand’s
“Evolution, creationism, and the
teaching of science” (4–7), in which
Hand noted,“there’s not a single cre-
ationist argument that the communi-
ty hasn’t heard ... again and again.
Many creationist claims are so outra-
geous as to be laughable; others are
sophisticated enough to require
some advanced knowledge or a bit of
careful examination for proper rebut-
tal. But every one of them is demon-
strably spurious.” After debunking a
few of the most prevalent claims, he
ended by suggesting,“the best class-
room approach to countering misin-
formation of creationists may lie not
in attempting to challenge their indi-
vidual assumptions, but in matter-of-
factly providing information to
improve students’ ability to assess
and effectively counter claims that
are clearly contradicted by scientific
knowledge.” Hand is Professor
Emeritus of Geology at Syracuse
University. [Thanks to Jack
Friedman for the news.]

Mark Isaak’s The Counter-
Creationism Handbook (Westport
[CT]: Greenwood Press, 2005) was
published. Based on his invaluable
“Index of creationist claims” on the
Talk.Origins Archive website
(<http://www.talkor igins.org/
indexcc/index.html>), The Counter-
Creationism Handbook offers a sin-
gle resource listing the most preva-
lent creationist claims and offering
succinct and scientifically accurate
rebuttals with references to further
discussions. In his preface, Isaak
writes,“Much of the strength of cre-
ationism comes not from its having
good arguments but from its creat-
ing so many arguments that educa-
tors cannot easily teach the answers
to all of them.”

Gregory S Paul’s article “Cross-
national correlations of quantifiable
societal health with popular religios-
ity and secularism in the prosperous
democracies: A first look” was pub-
lished in Journal of Religion &
Society (2005; 7: 1–17; available on-
line at <http://moses.creighton.edu/
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JRS/pdf/2005-11.pdf>). Paul argues,
“Large-scale surveys show dramatic
declines in religiosity in favor of sec-
ularization in the developed democ-
racies. Popular acceptance of evolu-
tionary science correlates negatively
with levels of religiosity, and the
United States is the only prosperous
nation where the majority absolutely
believes in a creator and evolutionary
science is unpopular. Abundant data
[are] available on rates of societal
dysfunction and health in the first
world. Cross-national comparisons of
highly differing rates of religiosity
and societal conditions form a mass
epidemiological experiment that can
be used to test whether high rates of
belief in and worship of a creator are
necessary for high levels of social
health.Data correlations show that in
almost all regards the highly secular
democracies consistently enjoy low
rates of societal dysfunction, while
pro-religious and anti-evolution
America performs poorly.”

Ronald H Pine, who lives in
Kansas, was invited to give a talk
entitled “The clash in Kansas:
Science vs religion: A report from
the front,” at the Center for
Inquiry–West in Los Angeles on
August 7, 2005. After providing an
update on the situation in the
Sunflower State, Pine discussed the
total lack of science in “intelligent
design”, arguing that all its propo-
nents have to show for their efforts
is a mishmash of essays (although
some are of book length). Unlike the
young-earth creationists, “intelligent
design” proponents have made no
efforts to create a model of the
earth’s history. Pine presented all of
the possible “models” he could think
of that would be compatible with
“intelligent design” and pointed out
the absurdities of each. Why have
proponents of “intelligent design”
offered no such model? Pine sug-
gested three reasons: the absurdities
he cited, the likelihood of not achiev-
ing a consensus among ID’s dis-
parate factions, and its irrelevance to
their political aims in any event.Thus
“intelligent design” — or “creation-
ism without a model,” as Pine
quipped — will never achieve even
the broadest outlines of a consilient
and predictive explanation of the
facts of paleobiology.

Noticing that there were far
fewer cicadas chirping in his back-
yard than in the previous summer,
Steve Rissing took the opportunity
to instruct the readers of the
Columbus Dispatch (2005 Jul 5)
about how cicada cycles are gov-

<http://www.newhorizons.org/
trans/terry.htm>.Noting that biology
teachers frequently “refrain from
dealing with evolution because of
their own misunderstandings or lack
of background or local religious
objections,” Terry offers a brief
overview of how, in contrast, he and
his colleagues at the Northwest
School present “evolution as a cen-
tral idea in biology while also look-
ing at its cultural roots, uses, misuses
and relationship to religious
thought. We’re able to put
Pennsylvania, Georgia, and Kansas,
and all the other related activities of
the Discovery Institute into an
already rich context, meanwhile
studying good, solid, contemporary
evolutionary science.” He concludes
with the thought, “If science educa-
tors ... sharpen up their evolution
curricular offerings, we may all be
able to thank the industrious Fellows
of the Discovery Institute and their
deep pocket donors for helping re-
energize science education.The loud
hammering of the Wedge may back-
fire on its designers.”

Before Darwin: Reconciling God
and Nature (New Haven: Yale
University Press, 2005), by Keith
Thomson, was published. From the
jacket copy: “For 200 years before
the publication of Darwin’s On the
Origin of Species, findings in the sci-
ences of the earth and of nature
threatened religious belief based on
the literal truth of the Bible. This
book traces out the multiple con-
flicts and accommodations within
religion and the new sciences
through the writings of such heroes
of the English Enlightenment as
David Hume, Robert Hooke, John
Ray, Erasmus Darwin (Charles’[s]
grandfather), Thomas Burnet, and
William Whiston. ... Thomson finds
surprising and direct connections
between the anti-evolutionary writ-
ings of natural theologians like
William Paley and the arguments
that Darwin employed to turn anti-
evolutionist ideas upside-down.” A
review in New Scientist (2005 May
14) described Before Darwin as “a
book of sheer pleasure. Beautifully
written and epigrammatic, it is full of
characters of talent,disputatious skill
and wit.” Thomson is Professor
Emeritus of Natural History at
Oxford University.

[Publications, achievements, honors? Tell
RNCSE so we can pass on the good news
to all of our members. Call, write, or e-
mail.]

erned by natural selection.
“Sometimes we get lulled into think-
ing that the dynamic and exciting
aspects of nature occur only in exot-
ic places far away,” he wrote. “But
then a few or 200 000 cicadas can
bring us back to the reality of fun-
damental natural processes occur-
ring in our own backyard.”Rissing is
Professor in the Department of
Evolution, Ecology, and Organismal
Biology at Ohio State University.

NCSE Supporter Michael Ruse
wrote two articles for the
July/August 2005 issue of Science &
Theology News. His op-ed “Tough-
minded thinking needed for today’s
vital topics” (7) urged scholars in
the burgeoning area of science-and-
religious studies to improve their
understanding of the history of phi-
losophy and theology, to “stop avoid-
ing the science when we find it
uncomfortable,” and to “get serious
about our theology” — “if we must
get into natural theology,” he point-
edly remarks,“let us do this without
slipping into Creationism-lite, like
the ID enthusiasts.”And he reviewed
(64–5) NCSE Supporter Sean B
Carroll’s Endless Forms Most
Beautiful (New York: WW Norton,
2005), which he describes as “an
attractive and accessible introduc-
tion to the field of evo-devo,”adding,
“If you want to understand how
organisms are put together, such as
how the wing of the butterfly got its
spots, then this is the book for you.”

Responding to a paid advertise-
ment advocating “intelligent design”
creationism in the Sacramento
News & Review, Kevin Schultz (a
life member of NCSE) wrote to com-
ment, “[The advertisement] argues
scientific research must be ‘taught,
debated, modified, discarded or
proven and built upon not only in ...
laboratories but in our schools.’ Do
we really expect students to do all
that in the five days they spend
learning about scientific evolution
each year? And do we really expect
kids to learn in a scientific environ-
ment corrupted by the politics and
religion of the radical conservative
religious right?” His letter was pub-
lished on September 8, 2005.

Mark Terry contributed
“Intelligent design, or not: Dr
Strangescience, or how I learned to
stop worrying and love the wedge”
to the on-line quarterly journal of
New Horizons for Learning, an
“international network of people,
programs, and products dedicated
to successful, innovative learning”;
his article is available on-line at
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“How do I love thee? 
Let me count 
thy genes.”

There has been a revolution in
evolution ... or, rather, in biologists’
understanding of how natural
selection works. This revolution
derives from a new sense of what
is important, what is the biological
“bottom line,” what is — as evolu-
tionists put it — the appropriate
“unit of selection.”More and more,
it has become clear that the crucial
unit is the gene: not the species,
nor the group, nor even the indi-
vidual, but the smallest meaningful
entity that can persist through evo-
lutionary time. After all, genes are
potentially immortal, whereas indi-
viduals come and go. As Richard
Dawkins so brilliantly emphasized
in his book The Selfish Gene, living
things are essentially constructed
by their genes, for their (the
genes’) benefit. And when individ-
uals behave,such actions are “adap-
tive” insofar as they contribute,
ultimately, to the success of those
genes in promoting copies of
themselves into the future.
(Equally important: activities that
do not contribute to genetic suc-
cess are selected against.)

Accordingly, biologists had been
perplexed to find animals behaving
altruistically, doing things that
helped others to survive and repro-
duce, but at some cost to the altru-
ist, such as giving an alarm call
when a predator approached
(thereby aiding the listeners but at
some cost to the alarm-givers, who
are rendered more conspicuous),
or sharing food, or simply tolerat-
ing a free-loader. The problem for
altruism, and thus for evolutionary
biologists, was simple: Evolution
rewards selfishness. Insofar as a

trait or behavior increases repro-
ductive success, that trait or behav-
ior should become more abundant,
along with its corresponding
gene(s).At the same time, any trait
or behavior or gene(s) that reduced
reproductive success should quick-
ly disappear to be replaced with its
selfish alternatives.

Natural selection, in short, helps
those who help themselves.And it
penalizes those who help others.
As a result, biologists were trou-
bled — not ethically, mind you, but
as scientists — by the very fact of
altruism’s perseverance, since it
should quickly be selected against
and replaced by selfishness,which,
by definition, helps itself and thus
prospers. Another way of stating
the problem: How to explain the
endurance of traits that are, by def-
inition, self-defeating?

But endure they do. It turns out
that altruism not only astounds, it
abounds.Why?

Here is where the revolution
comes in. Part of the charm of the
gene’s-eye perspective is that it
solved much of the altruism ques-
tion. Thanks to English biologist
William D Hamilton, the paradox
of altruism was resolved by reveal-
ing that it wasn’t really a paradox
after all! Hamilton’s crashing
insight was that if individual altru-
ists direct their benevolence pref-
erentially toward others who are
close relatives, then genes are actu-
ally benefiting themselves, and that
this process is, literally, what natur-
al selection is all about. Hamilton
thus pointed out that what often
appears to be altruism at the level
of bodies can actually be selfish-
ness ... at the level of genes, which
benefit themselves by proxy.

Isaac Newton opened physi-
cists’ eyes to why things fall;
Hamilton, in effect, opened biolo-
gists’ eyes to why living things
behave as they do; even what they
are. Hamilton’s now-classic article,
“The genetical evolution of social

behavior,” published in 1964, is,
more than any other single piece
of research, the intellectual cor-
nerstone of the modern evolution-
ary revolution. In effect,
Hamilton’s insight was to recog-
nize that genes promote their suc-
cess via copies of themselves in
other bodies.

Even before Hamilton, biolo-
gists had never been troubled,
interestingly, by the ubiquity of
reproduction, even though at the
level of bodies, breeding is just as
altruistic as alarm-calling or food-
sharing. After all, reproduction is
costly. It takes time and energy. It
involves risk and imposes penal-
ties on the would-be breeder.
(Think of the time and energy
spent in courtship, the vulnerabili-
ty associated with mating, the
sheer metabolic cost of construct-
ing a placenta, lactating, defending
and provisioning one’s offspring,
and so on.) Reproducing, in short,
benefits someone else — the off-
spring — while it imposes a cost
on the parent.

Yet parental behavior is not
normally considered altruistic;
making children is not surprising,
nor is it in any way counter-intu-
itive, or against what an evolution-
ary biologist — or anyone else —
might expect. Quite the opposite:
Most people take reproduction for
granted, and biologists have long
considered that successful breed-
ing is central to evolutionary suc-
cess.For decades, in fact,biologists
equated breeding with “fitness.”
Reproduction is costly? Of course.
But it would be absurd to think
that as a result, reproduction
would be selected against! What
would replace it? All living things
are the offspring of parents who
successfully reproduced, costs and
all. A genetic basis for non-repro-
duction would have a dim evolu-
tionary future indeed.

But here’s the point: At the gene
level, the important thing about

David P Barash is Professor of
Psychology at the University of
Washington in Seattle and author of
several publications on evolution-
ary psychology.

The Ugly Underside of Altruism
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reproduction is that genes are pack-
aging copies of themselves into
new bodies, and then (in varying
ways, depending on the species)
trying to promote the success of
these new bodies.How? By feeding
them, keeping them warm, protect-
ing them, teaching them, taking
them to soccer games and the
orthodontist, maybe sending them
to college and paying their bills.
With this new perspective, having
babies and then caring for them is
seen for what it is: a perfectly good
route to evolutionary success. But
not the only route. Hamilton’s
genius came in recognizing that
there are other ways for genes to be
successful, if not via those bodies
that we call offspring, then via
other bodies that we call genetic
relatives, such as nieces, nephews,
cousins, grandchildren, and so on.

The only difference between
these more distant relatives and
those that we call offspring is that
the more distant the relative, the
lower the probability that a gene
present in any given individual is
also present in that relative. This,
after all, is what people mean
when they talk about a “distant”
relative: genetic distance, even
though most of us lack the ability
to calculate exactly how great the
distance and precisely what genet-
ic “distance” really means. (No mat-
ter: most of us don’t understand
the details of neurophysiology,
either, yet are pretty good at think-
ing.) Hamilton went further, show-
ing the conditions necessary for
altruism to evolve.To make a long
mathematical story short,
“Hamilton’s rule” is that altruism
will be selected for in proportion
as (1) the cost to the altruist is low,
(2) the benefit to the recipient is
high, and (3) the altruist and recip-
ient are closely related. The first
condition means that low-cost
altruism — for example, taking a
small risk for someone else —
should be easier,and thus more fre-
quent, than running extreme risks.
The second means that all things
being equal, altruists should be
more likely to act in proportion as
their altruism helps the individual
being assisted.And the third condi-
tion means that “the more closely
related, the more altruism” and
conversely, “the less closely relat-
ed, the less altruism.”Why? Because

the closer the genetic relationship,
the higher the probability that any
altruism-promoting gene(s) pre-
sent in the altruist will also be pre-
sent in the recipient.

The result is a new picture of
evolutionary fitness, one that
reveals how the net of natural
selection is spread more widely
than pre-Hamiltonian Darwinists
had imagined. Previously, when
biologists thought about fitness,
they considered only direct repro-
ductive success; its importance has
never been in doubt. But breeding
is only part of the story. The full
tale, known as “inclusive fitness”, is
more, well, inclusive. It includes
not only reproductive success but
also any action that increases
another’s survival and reproduc-
tion. But — and here is a very
important point — not all “others”
are equal, at least insofar as a
would-be altruist is concerned.The
importance of each “other” (to the
altruist) is greater in proportion as
he or she is more closely related ...
because that means a greater prob-
ability of shared genes.

Actually, there are two note-
worthy precursors of Hamilton’s
important insight. Both were bril-
liant evolutionists — in fact, they
were two of the most prominent
founders of the field of popula-
tion genetics — but for some rea-
son, neither carried this particular
idea very far. In the late 1920s,
Ronald A Fisher wondered why
certain bad-tasting caterpillars
were brightly colored. He
acknowledged that conspicuous
coloration would make it more
likely that a hungry bird, for exam-
ple, after eating one caterpillar,
would leave the others alone. But,
Fisher pointed out, such an
“advantage” would come a bit late
for the caterpillar who sacrificed
its life in order to educate preda-
tors not to make the same mistake
twice. Fisher went further, sug-
gesting that perhaps this is why
such insects tend to be found in
groups: If these groups consist of
brothers and sisters, then the
dying caterpillar (rather, the rele-
vant genes within the caterpillar)
would be repaid — not in this life,
but in evolutionary time —
through the success of kin.

The other biologist who caught
a glimpse of the genetics of altru-

ism but apparently did not realize
its generalizability was JBS
Haldane, like his contemporary
Fisher and his successor Hamilton,
a British mathematics whiz. The
story goes that Haldane was at his
favorite pub when the conversa-
tion happened upon self-sacrificial
bravery. Haldane was asked if he
would give his life for his brother.
No, he said, he wouldn’t do that.
Then he made a rapid calculation
on the back of a napkin and added
that he’d do so for two brothers or
eight cousins! (Genes within any of
us enjoy a 1⁄2 probability of occur-
ring within a full sibling; hence,
two brothers equals one self.
Similarly, cousins are, on average, 1⁄8
genetically identical, so it takes
eight cousins to comprise the
genetic equivalent of one’s self.)

This, apparently, is as far as the
realization went, until Hamilton
revisited the paradox of altruism,
bequeathing us a new view of our-
selves and of life more generally.
The result is also sometimes called
“kin selection,” since it speaks to a
predictable bias toward kin: rela-
tives over non-relatives, and closer
relatives over more distant ones.
Kin selection — or “inclusive fit-
ness theory”— suggests that nepo-
tism is likely to be universal, or
nearly so, in the living world. It
even provides a way of calculating
it.Thus, one self equals two broth-
ers, or four grandchildren, or eight
cousins, etc. Faced with the ques-
tion, “Save your skin or save your
kin?”, the balance point occurs
when the likelihood of genes pre-
sent in relatives equal those pre-
sent in one’s self.

Armed with this new view of
behavior, biologists began reinter-
preting the living world.

And by and large, predictions
based on Hamilton’s “inclusive fit-
ness” model have been confirmed.
Across a remarkable range of
species and a wide array of behav-
iors, animals preferentially direct
beneficence toward relatives over
non-relatives, also favoring close
relatives over distant relations. Not
only that, but thinking in terms of
shared genes has helped elucidate
such “cross-cultural universals” as
nepotism among human beings. It
even refocuses basic understand-
ing of life itself, shedding new
light, for example, on why multi-
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cellular bodies remain as coherent
as they do. (After all, why should
the liver cells uncomplainingly
undertake the unpleasant task of
detoxifying the blood, leaving all
the evolutionary success to the
gonads? Because liver and gonad
cells are genetically identical, so
that success for the latter leads to
exactly the same triumph for all
other body cells.)

There are certainly additional
factors that underpin altruism, in
human beings as well as other ani-
mals. Thus, reciprocity is some-
times important, and occasionally
what appears to be altruism is sim-
ply selfishness — even at the per-
sonal level. Nonetheless,
Hamilton’s insight into the signifi-
cance of shared genes and altruism
has been so powerful that it can
fairly be identified as one of the
greatest advances in modern evo-
lutionary theory.

I assume that most readers are
with me at this point ... even
though some may part company at
the assertion that what’s sauce for
the biological goose also applies
— albeit with reservations — to
the human gander. But what of
altruism’s “ugly underside,” as indi-
cated in the title of this article? 

After all, a vision of Darwinian
competition without shared genes
to soften the blows is far more
unpleasant. In his book The
Economy of Nature and the
Evolution of Sex, marine biologist
and historian of science Michael
Ghiselin put it chillingly and well:

No hint of genuine charity
ameliorates our vision of
society, once sentimentalism
has been laid aside. What
passes for cooperation turns
out to be a mixture of oppor-
tunism and exploitation. ...
Where it is in his own inter-
est, every organism may rea-
sonably be expected to aid
his fellows.Where he has no
alternative, he submits to the
yoke of communal servitude.
Yet given a full chance to act
in his own interest, nothing
but expediency will restrain
him from brutalizing, from
maiming, from murdering —
his brother, his mate, his par-
ent or his child. Scratch an
‘altruist,’ and watch a
‘hyprocite’ bleed.

By contrast, gene-based altruism
seems downright delightful.

Of course,to some people,nepo-
tism is itself ugly. That’s why we
have laws against carrying it too far.
And to others, it is demeaning to
consider that something as lofty as
altruism may have an underlying
selfish component. Reductionism
may be the stuff of science (at least,
most science), but when applied to
understanding ourselves, it often
fails to make the heart sing.What’s
really unpleasant about the biology
of gene-centered altruism,however,
is much more troublesome, and —
if true — far more deserving of uni-
versal condemnation.

It is this. Insofar as shared genes
underpin much of human altruism,
the apparent absence of shared
genes may well lead to altruism’s
nasty inverted doppleganger: intol-
erance,hatred, and bigotry.“How do
I hate thee? Let me count thy genes.”

If genes are predisposed to
behave nicely toward identical
copies of themselves housed in
other bodies, they presumably have
ways of achieving this identifica-
tion.For some species,simple phys-
ical proximity may do the trick:
close neighbors are somewhat
more likely to be relatives. For oth-
ers, behavioral cues may be avail-
able: someone in your nest, or den,
or household is likely to be more
closely related to you than is some-
one in a different social unit.
(Sociologists have long been
intrigued by “in-group amity, out-
group enmity”; now biologists are
too.) There also remains the possi-
bility that genes predispose their
bodies to behave benevolently
toward other bodies whose physi-
cal and behavioral traits give cues
that they are harboring similar
genes. In short, their inner selves
may whisper,“Be nice toward those
that resemble yourself.” But at the
same time, this angelic advice
offered to one ear may be matched
by a more subversive suggestion,
whispered by a counterbalancing
evolutionary devil perched on the
other shoulder: “Be nasty toward
those who are different.”

This, then, is the ugly underbel-
ly of kin selection: not selfishness,
but racism, a special form of intol-
erance toward others, those who
are biologically different, or, if
nothing else, who look that way.

Although some people claim
that the various human races are
socially constructed and thus bio-
logical fictions, the reality is other-
wise.To be sure, there is no simple
answer to the question, “How
many races are there?” or “Are
such-and-such a distinct race?”And
there is absolutely no doubt that
all human beings are members of
the same species. It is also evident
that the genetic differences
between human races are biologi-
cally trivial, constituting less than
1⁄10 of one percent of total genetic
make-up. But it is also clear that
Caucasians, for example, are easily
recognized as distinctly different
from Chinese, and that either
group is different from black
Africans. Moreover, there can be
no doubt that such differences —
superficial as they are — reflect
genetic differences:After all, black
parents produce black offspring,
pink parents produce pink off-
spring, and so forth.

Let me be clear: This is not to
say that “race” is a particularly
meaningful characteristic, nor is
there any way that the human
races can be in any way ranked as
better or worse, superior or inferi-
or. Moreover, nearly all of the dif-
ferences among the races are more
apparent than real; there is more
genetic diversity, for example,
among black Africans than
between Caucasians and Asiatics.
Nonetheless, racial traits exist, just
as eye color exists, along with ear-
lobe shape or blood type, and at
least some of the differences
among the races result from differ-
ences in their genes.This recogni-
tion, although it may make some
well-meaning people uncomfort-
able, is demanded by old-fashioned
intellectual honesty.

Those physical traits that charac-
terize the various human races are
the relics of genetically isolated
groups of people (tribes) who
remained isolated for many genera-
tions. Australian aborigines evolved
kinky hair, residents of the
Mongolian steppe evolved eye-folds,
and so forth. Geography was pre-
sumably the cause of this genetic
isolation. Even as the races came
increasingly into contact, inter-
breeding has been limited by cultur-
al traditions which have generally
kept individuals from marrying far
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outside their social/biological
group.

What does this have to do with
kin selection, or with racism? Just
this. As we have seen, human
beings — like other living things —
may well be predisposed to behave
benevolently toward close relatives
over distant relatives, and to favor
distant relatives over strangers, at
least in part because the closer the
relative the higher the probability
that genes will be shared. When it
comes to recognizing one’s kin, it
seems highly likely that physical
similarity has long been important:
Everyone knows that relatives tend
to resemble each other. And con-
versely, the less the resemblance,
the less the likelihood of a close
genetic relationship.

Skin color, eye shape, hair tex-
ture, physical size, nose shape and
other phenotypic differences
among human beings reflect differ-
ent ancestries. In general, the more
differences, the more distant the
genetic relationship.And the more
differences, one can predict with
some dismay, the less altruism.

The result may well be that
human beings are naturally inclined
— as a regrettable consequence of
kin selection — to behave nonal-
truistically toward others whose
physical traits mark them as truly

Other, that is, unlikely to be closely
related. Once again, since this issue
is so fraught with emotion and the
potential for misunderstanding, let
us be as clear as possible: Racism is
in no way rendered acceptable just
because it may be, to some extent,
“natural”. To the contrary, it is a
practical and moral wrong that
human beings are obligated to
struggle against. But the fight
against racism is not abetted by
ignorance as to its possible origin.

Ironically, those racial cate-
gories that appear so prominent to
so many people evidently reveal
our tendency to establish social
categories far more than they
reflect biological reality.
Nonetheless, human beings are
acutely sensitive to the details of
“exterior packaging” by which we
identify each other as family,
friends, or foe. It may be a tragic
paradox that in unconscious pur-
suit of kin-selected benefits, we
have come to exaggerate the sig-
nificance of superficial differences
that are just that: superficial.

In the musical South Pacific, a
Caucasian lieutenant falls in love
with a Polynesian woman.Reacting
angrily to the racism of his society,
he sings,“You’ve got to be taught,
before it’s too late, before you are
six or seven or eight, to hate all the

people your relatives hate ...You’ve
got to be taught, to be afraid, of
people whose eyes are oddly
made, and people whose skin is a
different shade. You’ve got to be
carefully taught ...” Racism
undoubtedly can be taught, and
regrettably, it often is. So, fortunate-
ly, can racial tolerance and compas-
sion. The point is that to some
extent — exactly how far is
unknown — people may indeed
have to be taught tolerance,
because left to their own devices,
the whispers of kin-selected genes
within most people seems to pre-
dispose them to a degree of big-
otry that our species cannot afford.

We are children of the same
mother — evolution — all of us
nourished by the earth’s good
juices, yet our genes may well be
programmed to see only narrower
distinctions. To transcend our-
selves, and our genes, is the unique-
ly human prerogative, as well as,
increasingly, our responsibility.
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F E A T U R E

The Accidental Creationists: 
Why Evolutionary Psychology is 
Bad for the Teaching of Evolution James Miles

Before we begin, let me
declare an interest. I hold

the distinction of being the only
truly vocal critic of evolutionary
psychology (EP) to write from
within what is called the genic
selection, or “selfish gene”, tradi-
tion.This is the tradition that sees
natural selection as operating pre-
dominately at the level of the
gene, and it is the tradition to
which all evolutionary psycholo-

gists profess to belong. However,
this is not to say there are not
many highly influential critics of
EP within genic selection. In this
paper I shall argue that all those
who actually developed genic
selection theory in the 1960s and
1970s reject the foundational
assumptions of EP; it is just that,
unlike me, they prefer to stay
largely silent about their opposi-
tion. My contention has always

been, though, that by staying silent
about the serious errors of EP we
do a tremendous disservice to
Darwin’s legacy, to science, and to
important organizations like the
NCSE.

LEVELS OF SELECTION

In the Origin of Species, Darwin
wrote that “natural selection can
act only through and for the good
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of each being” (1859: 84). Darwin
is here being what is called an indi-
vidual-selectionist; arguing that
nature can select only for the ben-
efit of the individual. But as the
philosopher of biology Paul
Griffiths notes (1995), Darwinian
theory has gone beyond this first
position and today largely boils
down to a dispute between two
different schools in biology and
the philosophy of biology.

In 1966 George C Williams
developed “the formally disci-
plined use of the theory of genic
selection for problems of adapta-
tion” (Williams 1966: 270). The
genic selection tradition begun by
Williams, further developed from
the work of Hamilton (1964) and
the late John Maynard Smith
(1964, 1974), but popularly known
after Dawkins (1976) as “selfish
gene” theory, re-interprets appar-
ent individual selection as not
what is good for an individual, but
as what is good for its genes. Since
the fate of an individual and the
fate of its genes are very closely —
though not perfectly, and see for
example Ridley (2000) — linked,
individual selection is often for
practical purposes synonymous
with gene-level selection. Selfish
gene-ery was also formulated in
antipathy to 1960s theories of
group selection, the idea that
nature might select for the advan-
tage of the group even at the cost
to the individual (Maynard Smith
1964; Williams 1966; Dawkins
1976).

The other school in this debate
sees things differently. If one
accepts that genes must co-operate
to “run” an individual efficiently,
why cannot one take co-operation
to even higher levels, to a hierar-
chy of levels? Hierarchical — also
known as “multilevel selection” —
theorists argue that group selec-
tion, properly understood, is an
important part of the evolutionary
process (Lewontin 1970; Griffiths

1995; Sober and Wilson 1999). A
group consisting almost entirely of
altruists can do better than a group
consisting entirely of selfish indi-
viduals, because the altruism bene-
fits the entire group. Their oppo-
nents argue, however, not that
group selection is impossible, just
that it is likely to be a very weak
force in evolution because the con-
ditions required are so onerous,and
“lower levels of selection are inher-
ently more powerful than higher
levels” (Hamilton 1975: 134).

This seemingly esoteric dis-
agreement has theoretical implica-
tions that it is unnecessary to
detail fully here. What it is impor-
tant for readers to understand is
the fallout of this dispute, because
unless one understands this, one
will never understand where evo-
lutionary psychology comes from
and how it should be evaluated.

A HISTORY OF HERESY

But natural selection …
implies concurrently a com-
plete disregard for any val-
ues, either of individuals or
of groups, which do not
serve competitive breeding.
This being so, the animal in
our nature cannot be regard-
ed as a fit custodian for the
values of civilized man.
(Hamilton 1971: 83)

Steven Pinker calls Williams’s
Adaptation and Natural Selection
“the founding document of evolu-
tionary psychology”(1997a:56).All
evolutionary psychologists profess
to operate from within the genic
selection tradition,“the new math”
as EP popularizer Robert Wright
calls it (1994: 161). In addition to
vowing allegiance to the selfish-
gene tradition, evolutionary psy-
chologists have often been vocally
hostile to the alternative multilevel
selection tradition. “Gould and
Lewontin’s potshots do not pro-
vide a useful model of how to rea-
son about the evolution of a com-
plex trait” (Pinker 1994: 359; see
also Wright 1999).

All evolutionary psychology,
and the sociobiology from which it
sprang, ultimately rests on the
foundational belief that morality is
a biological adaptation (see for
example Wilson 1975; Barash
1979; Alexander 1987; Tooby and

Cosmides 1992; Wright 1994). As
sociobiologist and philosopher
Michael Ruse summarizes: “The
position of the modern evolution-
ist, therefore, is that humans have
an awareness of morality — a
sense of right and wrong …
Morality is a biological adaptation”
(1989: 262). But unfortunately for
the evolutionary psychologists,
this is not what selection at the
level of the gene actually implies,
or ever could imply, as Hamilton
explains above. Or as Dawkins
more pithily puts it: “civilized
human behavior has about as
much connection with natural
selection as does the behavior of a
circus bear on a unicycle” (Ridley
and Dawkins 1981: 32; see also
Maynard Smith 1988, Williams
1988). Yet while Maynard Smith,
Williams, Hamilton, and Dawkins
understand that selection at the
level of the gene cannot produce
morality, EP — with a breathtaking
disregard for the underlying princi-
ples of selfish-gene theory — pro-
duces wholly misleading argu-
ments that it can.

Where morality actually comes
from and what genic selection the-
ory truly tells us about the underly-
ing human genetic code, I have
already explained in detail else-
where (Miles 1998, 2004). Briefly,
the biggest problems with EP are
that it rejects a four-billion–year pat-
tern of evolution in favor of a more
“comfortable” genetic conclusion.
Orthodox selfish-gene theory con-
cludes that selection at the level of
the gene cannot produce morality.
Morality is not found outside the
human world;“there is no charity in
nature,”as the geneticist Steve Jones
reminds us (1999: 160). The prob-
lem with trying to argue that nature
can produce morality is that one
would have to junk the entire self-
ish-gene theory on which the argu-
ment is supposedly built. Morality
can evolve when selection is at the
level of the group, but selection at
the level of the group to explain
complex adaptations is something
selfish-gene theory vehemently
rejects. To explain human large-
group cohesion and co-operation as
an evolved trait requires either
group selection (Sober and Wilson
1999) or the evolution of forms of
reciprocity seen nowhere else in
the natural world, such as “indirect”

James Miles is a British evolution-
ary theorist. His first paper on the
human implications of Darwinism
was published in the journal
Philosophy in October 1998. His
most recent work is Born Cannibal:
Evolution and the Paradox of Man
(London: IconoKlastic Books, 2004),
with a foreword by George C
Williams.
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reciprocity (Alexander 1987;
Nowak and Sigmund 1998). But
the problem remains; explaining
the stability of such hypotheses, as
“subversion from within” automat-
ically acts to prevent the evolution
of large group cohesion or morali-
ty. Furthermore, not only do the
principles of contemporary selfish-
gene theory rule out the evolution
of morality, but also the putative
evolution of morality would have
required huge leaps in genetic
design space (known as saltations)
in order to remove much of the
behavioral code we shared with
the last common ancestor shared
by humans and chimpanzees and
to replace it with the antithetical
coding sought. But saltations are a
neo-Darwinian heresy. All selfish-
gene theorists therefore conclude
that to explain human morality we
cannot look to evolution by natur-
al selection for answers.

STRANGE BEDFELLOWS

But why, if the conclusions of EP
are so very different from the con-
clusions of the selfish-gene theory
upon which EP is purportedly
based, have we not heard this
before? For the purposes of this
paper there can be seen to be two
main reasons: (a) the internal con-
flict within biology that has pro-
voked in selfish-gene biologists an
inclination to shield the hetero-
dox, and (b) the largely comforting
nature of the claims of EP when
viewed against the more uncom-
fortable implications of genic
selection theory.

(a) My Enemy’s Enemy …
Maynard Smith, Williams,
Hamilton, and Dawkins …
have largely eschewed the
deeply unpleasant task of
pointing out more egregious
sins in the work of those
who enthusiastically misuse
their own good work.
(Dennett 1995: 485)

When evolutionary psychologist
Helena Cronin was sent for a peri-
od by the London School of
Economics to Oxford University to
help her gain background for her
PhD, she began to move in the
tight circle of academic selfish
gene-ery. The book that resulted
from her PhD, The Ant and the

Peacock (1991), has a foreword by
Maynard Smith. She is gratefully
thanked by Dawkins for her help
in updating the second edition of
The Selfish Gene. Williams
describes her as a good friend. She
is, above all, a hard-working ally in
the war against the hierarchicals.
Because, as the hierarchical theo-
rist Paul Griffiths writes, “group
selection is the villain of much of
Cronin’s book” (1995: 132).

The fear of a resurgent group-
selectionism is difficult to overesti-
mate in the minds of selfish-gene
theorists. Evolutionary biology had
been severely damaged in the mid-
20th century by a long history of
appealing, sometimes only implic-
itly, to “greater good-ism” and the
idea that nature may select for the
good of the group, local popula-
tion or species.This came to a head
in 1962 when Wynne-Edwards
interpreted a wide range of social
behaviors as adaptations for the
regulation of population size.Some
animals, suggested Wynne-
Edwards, regulate their reproduc-
tion to control population density
which otherwise “undermines the
safety of the race” (1962: 20).
Maynard Smith came back at
Wynne-Edwards with a vengeance:
“every time a group possessing the
socially desirable characteristic is
‘infected’ by a gene for anti-social
behaviour, that gene is likely to
spread through the group” (1964:
1145). It was, however, to be
Williams’s book-length 1966 work,
Adaptation and Natural
Selection, subtitled A Critique of
Some Current Evolutionary
Thought, a plea for greater care in
adaptationist thinking, that would
ultimately prove to be “devastat-
ingly effective” (Sober and Wilson
1999: 37).While noting that group
selection was not impossible,
Williams concluded that the adap-
tations cited in support of group
selection could almost invariably
be explained in terms of selection
at levels lower than the group.
Biologists did not need to appeal
to group-level benefits where a
lower-level benefit explained the
adaptation.

The leading gene-selectionists
do fear the damage that the evolu-
tionary psychologists are doing to
Darwinism, but they fear losing
ground to the hierarchical tradi-

tion even more as it risks bringing
back a immature understanding of
group-selection theory.They worry
that any public admission of the
flaws of EP would be seized upon
with relish by the hierarchicals and
used to try to damage selfish-gene
theory itself (partly in revenge:
though selfish-gene theorists never
actually supported EP, they never
sufficiently distanced themselves
from it either). To be fair though,
and as I explain in Miles (2004),
responsibility for the mess we are
currently in lies as much with hier-
archical theorists and philo-
sophers as it does with selfish-gene
theorists. There has been fault on
all sides.

(b) A Comforting Take on
Evolution

Meanwhile, Lukaja handed
the infant to the alpha male
Ntologi, who dragged,
tossed, and slapped it against
the ground. Ntologi … finally
killed it by biting it on the
face. … Conspicuous compe-
tition for meat and meat-shar-
ing was observed as usual.
Three adult males and an
adult female obtained meat
from Ntologi. Two adult
females, two juvenile
females, a juvenile male, and
an infant recovered scraps
from the ground or were
given scraps. At 1300h,
Ntologi was still holding the
skin of the carcass. (Hamai
and others 1992: 152)

Why does selection at the level of
the gene produce such horrific
behavior as the within-group infan-
ticide and cannibalism catalogued
above in chimpanzees? Maynard
Smith, pioneer of biological game
theoretic modeling and father of
the concept of the evolutionarily
stable strategy, wrote: “Thus it
would only be plausible to suggest
that there are genetic reasons why
anti-social behaviour should not
increase if it were also suggested
that selection had already pro-
duced an extreme degree of anti-
social behaviour, and this is pre-
cisely what Wynne-Edwards
denies. In fact, ‘anti-social’ muta-
tions will occur, and any plausible
model of group selection must
explain why they do not spread”
(1964: 1146). Selfish-gene theory
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says that anti-social behavior
increases until it levels out at that
stable but “extreme degree”of anti-
social behavior beyond which
there is harm to the individual, not
the group. In The Selfish Gene
Dawkins tells us about blackhead-
ed gulls as a paradigm of gene-self-
ish behavior: “It is quite common
for a gull to wait until a neigh-
bour’s back is turned, perhaps
while it is away fishing, and then
pounce on one of the neighbour’s
chicks and swallow it whole. It
thereby obtains a good nutritious
meal, without having to go to the
trouble of catching a fish,and with-
out having to leave its own nest
unprotected” (1976: 5). Or as Sarah
Hrdy noted of monkey infanticide:
“infanticide is adaptive behavior,
extremely advantageous for the
males who succeed at it”(1977:43;
see also Williams 1988).

In essence, sticking to the rules
of gene-level selection we are
faced with this: a human species-
wide genetic code for cannibalism,
infanticide, horrific violence, and
perhaps even sexual eclecticism
(Miles 1998, 2004). Well, that was
always going to be a vote winner.
What makes EP attractive is its
denial of this view of our place in
nature. What we are really being
offered here is not so much evolu-
tionary psychology; it is more psy-
chologically-attractive evolution
(or “PAE”, perhaps?). EP simply flat-
ly denies most human beings carry
this four-billion–year genetic code,
a code that evolutionary psycholo-
gists are still happy to admit exists
across all other animal life. EP
effectively argues that in one giant
saltation 100 000 years ago on the
savannas of Africa ancestral
humans out-evolved this natural-
world code. And in this regard, EP
is not very easy to distinguish from
the creationism that argues that
humans were divinely created a
few thousand years ago according
to another unique set of rules.

“WISHFUL THINKING AT BEST”

As Darwin lay dying in March
1882, the last words he wrote to
zoologist Thomas Huxley, his disci-
ple of 30 years, were: “I wish to
God there were more automata in
the world like you” (Desmond
1997: 519). “Darwin’s bulldog”, as
Huxley was known, had fought for

Darwin in public for a quarter of a
century while the reclusive
Darwin stayed silent. Huxley
fought to combat the idea that we
were not animals, and the idea that
we were not biochemical
machines, the “automata”of nature.
Darwinism has no room for free
will; it is what Darwin called a
“delusion” (see Barrett and others
1987: 608), wishful thinking akin
to the belief that God made the
world in six days and the earth is
just 6000 years old.

But a century and a quarter
after Darwin penned these final
words to Huxley, evolutionary psy-
chology appears to have resurrect-
ed free will. Despite professing to
be a passionate evolutionist,
Cronin is careful to delineate the
Darwinian kingdom: “we should
not look on free will and biological
‘constraints’ as pulling in opposite
directions” (1991: 377). Vocal evo-
lutionary psychologist Matt Ridley
is keen to tell us there is nothing
inconsistent with free will within
EP (1994). Free will, says David
Barash, is a “useful inconsistency”
(2003: 222; see also Pinker 1997b).
In Miles (2004) I described using
belief in free will as the litmus test
of a true Darwinian, as the litmus
test to see who will cut and run
from the implications of evolution-
ary theory. There is no room for
free will in a theory which con-
nects us in an unbroken four-bil-
lion–year chain of evolution. Even
Darwin’s greatest 19th-century
critics, like “Soapy Sam”
Wilberforce, accepted this truth:
“man’s free-will … [is] utterly
irreconcilable with the degrading
notion of the brute origin of him
who was created in the image of
God” (Wilberforce 1860: 258).

Yet this is another area where
selfish-gene theorists refuse to
challenge evolutionary psycholo-
gists, maybe because at least one
influential selfish-gene theorist
wants to believe in this particular
self-serving delusion. In Elbow
Room: The Varieties of Free Will
Worth Wanting, Dennett tells us
that the implications of rejecting
the idea of free will are, for him,
“almost too grim to contemplate.”
Consequently when testing this
belief “we should be highly moti-
vated to look on the bright side,”
he says, even though the argu-
ments for free will invite the suspi-

cion of “wishing thinking at best.”
“Still, what one hopes very much
to be true may be true” (1984:
168–9).Not to be rude,but in what
sense is Dennett’s special pleading
for free will in any material sense
different from the creationists’
apologias for a 6000–year-old
Earth?

Why is free will so germane to
this investigation into EP? Because
it cuts to the chase. It asks just how
far we are willing to go for science.
Darwin called free will a “delu-
sion”. George Williams, founding
father of modern evolutionary
biology, described free will to me
as “a stupid idea” (see Miles 2004:
155). Darwin, who tried to place
humans in nature, had no time for
free will. Evolutionary psychology,
which seems to try in all ways to
separate humans from nature,
crows about our free will.
Evolutionary theorizing does not
need EP and its blind faith in free
will, nor does it need Dennett’s
bland rationalization that free will
is “worth wanting”.

CONCLUSION

In A Devil’s Chaplain, Dawkins
writes that even though he and the
late Stephen Jay Gould disagreed
about so much, with widely publi-
cized differences “and even ani-
mosities”, at the end of 2001 they
planned to co-author an open let-
ter to the New York Review of
Books explaining why they
declined to debate creationism.To
contest with creationists is to give
sustenance to the belief that there
is something in creationism that is
genuinely worth debating; it is to
give creationists “free publicity and
unearned academic respectability”
(2003: 221). Scientists, they both
believed, are wiser just to stay
silent.

I am not disagreeing with
Dawkins that there may be times
when it is truer to Darwin’s legacy
to stay silent. But this is not that
moment. Evolutionary psychology
gains free publicity and unearned
academic respectability precisely
because those with the knowledge
of its limitations refuse to speak
out. This is not to say that EP can
not in principle, one day, merit
respectability; just that currently it
gains plaudits and disciples

continued on page 31



Would We All Behave Like Animals? A Conversation
by William Thwaites

Does a “belief” in evolution lead to a 
loss of morals and ethics?

No. People who fear this result from teaching about evolu-
tion are mistaken. They are confusing a philosophy called
“Social Darwinism” with biological evolution. “Social
Darwinism” is an oversimplified and naive extension of bio-
logical evolution to human social systems.Theorists such as
Herbert Spencer (1820–1903) proposed and popularized
much of what we now know as “Social Darwinism.”

But doesn’t evolution claim the same things as
Social Darwinism?

No. Biological evolution is very different from Social
Darwinism.“Survival of the fittest” is not as accurate a slo-
gan for evolution as “survival of the fit enough,” but either
way, it is important to realize that biological “fitness”can be
achieved in many different ways. Biological “fitness” usually
has little to do with physical strength or the use of force or
coercion.

Then what does “biological fitness” mean?

Biological fitness is defined as the long-term ability, com-
pared to others, to leave offspring or descendants.There are
many factors involved in the ability to leave descendants in
the long run (that is, to have great-great-great-great [and so
on] grandchildren.) Among humans, for example, the abili-
ties to communicate and to cooperate have gone a long way
towards making our species successful.

But doesn’t evolutionary thought emphasize 
competition over cooperation?

No, that is another result of confusing evolution with Social
Darwinism. Insects and flowering plants are just two exam-
ples of evolution’s resulting in cooperative behavior. Most
flowering plants use insects for pollination and the insects
use the flowers as a source of food.“Cleaner” fish eat para-
sites off larger fish who, in turn, refrain from eating the
“cleaners.” The list of cooperative relationships between
species is long, indeed. All, as far as we know, are the result
of evolution. Furthermore, everyone knows of examples of
cooperation within a species. Many social mammals will
collectively defend the young, and elephants will help sick
and injured members of the herd keep up.These coopera-
tive relationships are also the result of evolution.

Competition or cooperation, evolution still 
teaches that we are just animals. If we think that,
won’t we behave like animals?

What is “behaving like an animal”? Porpoises are gregarious,
intelligent, and fun-loving. Baboons are protective of the

young and show cooperative group behavior. Gorillas are

docile, family-oriented, and vegetarian. Chimpanzees form

“bands” of more than one family, while orangutans live

alone. From an evolutionary viewpoint, natural selection

has produced people who behave like people.Humans, like

all other species, are unique. There is no reason why we

should behave the same way as some other species.

What does evolutionary thought teach us 
about the natural behavior of humans?

It is important to realize that we are a highly social species.

Most of our behavior is learned, though influenced, but not

strictly determined, genetically.We can learn behavior that

will contribute to group well-being, and our long-term sur-

vival as a species.We can even “unlearn” whatever traces of

instinctive behavior we may have inherited. Even if war

between tribes is “natural” human behavior, we can learn

not to make war.Systems of morals and ethics serve, in part,

to channel our behavior away from behavior that is socially

and biologically destructive.

When I was taught about evolution, we learned
what you are calling “Social Darwinism.” Won’t the
same thing happen if my children are taught about
evolution?

Not if we do something to make sure that outdated and mis-

leading information is no longer taught. Anti-evolutionists

actively promote such misinformation to increase public

resistance to evolution. Many science teachers receive too

little formal education about evolution.And because in sci-

entific research has led to specialization and fragmentation

in college programs, a college student can sometimes get a

degree in some aspect of biology without learning about

evolution or ecology! Often, there is no course that will

teach students in other majors, including education, about

the nature of evolution and its scientific importance.

Instead, much of what teachers know is derived from text-

books that give too little space to the subject.

It is vitally important to set the record straight. Evolution is

the foundation principle of biology. If our children are

going to understand 20th-century science, and our country

is going to be ready for the 21st century,we have to end the

misunderstanding and fear surrounding this important

aspect of biology.

[This summary is adapted from a longer discussion on the NCSE
website. Read more at <http://www.ncseweb.org/resources/
ar t i c l e s /5249_wou ld_we_a l l _behave_ l ike_an ima_
12_7_2000.asp>.]
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Sic
The Adapted Mind: Evolutionary
Psychology and the Generation
of Culture
edited by Jerome H Barkow, Leda
Cosmides, and John Tooby
In the introduction to The Adapted
Mind (published originally in 1992
and a recognized classic in the
field), the editors explain,“we hope
to provide a preliminary sketch of
what a conceptually integrated
approach to the behavioral and
social sciences might look like.”
Their approach is premised on the
existence of a universal human
nature, manifest primarily as psy-
chological mechanisms constructed
by natural selection to adapt
humans to the way of life of
Pleistocene hunter–gatherers, and
the contributors use the approach
in considering such phenomena as
cooperation, mating and sex,
parental care, and perception and
language. The reviewer for the
Journal of Anthropological
Research described The Adapted
Mind as “a critically important
book.”

Evolutionary Psychology:The
New Science of the Mind, second
edition
by David Buss
In its first edition, Evolutionary
Psychology immediately became

the standard textbook for the disci-
pline; the second edition (published
in 2003) is thoroughly revised and
brought up to date.Topics covered
include scientific movements lead-
ing to evolutionary psychology, the
new science of evolutionary psy-
chology,survival problems and solu-
tions, women’s long-term mating
strategies, men’s long-term mating
strategies, short-term sexual strate-
gies, principles of parenting, prob-
lems of kinship, cooperative
alliances, aggression and warfare,
conflict between the sexes, status,
prestige, and social dominance, and
toward a unified evolutionary psy-
chology. David Buss is Professor of
Psychology at the University of
Texas, Austin; he is also the author
of The Evolution of Desire:
Strategies of Human Mating.

The Blank Slate:The Modern
Denial of Human Nature
by Steven Pinker
“When it comes to explaining
human thought and behavior,”
Pinker writes in his preface, “the
possibility that heredity plays any
role at all still has the power to
shock.” In The Blank Slate, he pro-
ceeds to articulate, defend, and con-
sider — all with his trademark
humor and eye for detail — the
implications of “the new view of
human nature and culture” that is
emerging from cognitive science,
cognitive neuroscience, behavioral

<http: / /www.ncseweb.org/bookstore .asp>

I f the anti-evolutionist proponents of the “teach the controversy” slogan were genuinely
interested in teaching legitimate controversies in the evolutionary sciences rather than
instilling scientifically unwarranted doubts about evolution, the ongoing disputes

about evolutionary psychology would provide suitable fodder! NCSE itself takes no
particular position on the merits or demerits of evolutionary psychology; our staff,
members, board directors, and Supporters have a wide variety of opinions. What is
clear and indisputable is that humans are the product of evolution; it remains to be sci-
entifically ascertained to what extent human behavior, especially human social behav-
ior, is driven directly by evolutionary forces. So for books arguing for and against evolu-
tionary psychology (and its predecessor, sociobiology), as well as a couple that seek mere-
ly to document or explain the controversy, check out the following books, all of which are
now available through the NCSE website:<http://www.ncseweb.org/bookstore.asp> — look
in the “In the latest RNCSE”section.And remember, every purchase through the website ben-
efits NCSE! 

genetics, and evolutionary psychol-
ogy. Eugenie C Scott writes, “A
humane and thoughtful book, The
Blank Slate will surprise many who
are fearful of the ‘consequences’ of
a biologically informed conception
of what it means to be human.”

On Human Nature
by EO Wilson
From the publisher: “No one who
cares about the human future can
afford to ignore Edward O Wilson’s
book. On Human Nature begins a
new phase in the most important
intellectual controversy of this gen-
eration: Is human behavior con-
trolled by the species’ biological
heritage? Does this heritage limit
human destiny? With characteristic
pungency and simplicity of style,
the author of Sociobiology chal-
lenges old prejudices and current
misconceptions about the nature-
nurture debate. ... His goal is noth-
ing less than the completion of the
Darwinian revolution by bringing
biological thought into the center
of the social sciences and the
humanities.” On Human Nature
won the Pulitzer Prize for general
non-fiction in 1979.

The Moral Animal:Why We Are
the Way We Are
by Robert Wright 
In The Moral Animal, the popular
science journalist Robert Wright —
author of Three Scientists and Their

Illustration by Dave Smith, used with permission of
the University of California Museum of Paleontology.

Evolutionary Psychology: Sic et Non
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Gods: Looking for Meaning in an
Age of Information and Non-Zero:
The Logic of Human Destiny —
turns his attention to the new sci-
ence of evolutionary psychology.
Summarizing and synthesizing a
wealth of state-of-the art scientific
information, Wright provocatively
argues that human moral behavior
was — and is — largely shaped by
our adaptation to the ancestral envi-
ronment. His points are cheekily
exemplified with episodes from the
life of Charles Darwin himself. The
reviewer for The Economist writes,
“This clever and stimulating book is
destined to become a classic.”

Non
Adapting Minds: Evolutionary
Psychology and the Persistent
Quest for Human Nature
by David J Buller
Buller, a philosopher of science,
takes on evolutionary psychology,
arguing that the conventional wis-
dom of the field is misguided:
human minds are not adapted to
the Pleistocene; rather, they are con-
tinually adapting, both over evolu-
tionary time and within individual
lifetimes. Elliott Sober writes,
“Buller’s critique of evolutionary
psychology is measured, logical, and
clearly developed. It is also devas-
tating.Buller does not seek to refute
the entirety of evolutionary psy-
chology by finding a single magic
bullet. Rather, he attends to the
details, finding a variety of serious
problems in the different argu-
ments that evolutionary psycholo-
gists deploy. This is philosophy of
science in the trenches, and it is
excellent.”

Why We Do It: Rethinking Sex
and the Selfish Gene
by Niles Eldredge
Assaulting evolutionary psychology
at one of its apparent strongholds
— sexuality — Eldredge argues that
life is not wholly driven by the
gene’s need to replicate itself. At
least as important, he contends, is
staying alive: he writes, “Sex is so
clearly separated from pure repro-
duction in humans — and there is
so much interplay between sex and
economics, and even between eco-
nomics and reproduction in human
life — that this ‘human triangle’ of
sex, reproduction, and economics
makes us the very least likely crea-
tures on the planet to conform to ...
evolutionary determinism.”
Eldredge is curator in the

Department of Invertebrates at the
American Museum of Natural
History and a Supporter of NCSE.

Vaulting Ambition: Sociobiology
and the Quest for Human
Nature
by Philip Kitcher
Published in 1985, Vaulting
Ambition sought to “explain as
clearly as possible what sociobiology
is, how it relates to evolutionary the-
ory, and how the ambitious claims
that have attracted so much public
attention rest on shoddy analysis and
flimsy arguments.” While acknowl-
edging the scientific contributions
of sociobiology, Kitcher, a philoso-
pher of science (and Supporter of
NCSE), castigated what he called
“pop” sociobiology for a lack of evi-
dential and theoretical rigor. Such a
lack is particularly important, he
writes, because “the true political
problem with socially relevant sci-
ence is that the grave consequences
of error enforce the need for higher
standards of evidence.”

Not By Genes Alone: How Culture
Transformed Human Evolution
by Peter J Richerson and Robert
Boyd
From the publisher: “Not by Genes
Alone offers a radical interpretation
of human evolution, arguing that
our ecological dominance and our
singular social systems stem from a
psychology uniquely adapted to
create complex culture. Richerson
and Boyd illustrate here that culture
is neither superorganic nor the
handmaiden of the genes. Rather, it
is essential to human adaptation, as
much a part of human biology as
bipedal locomotion. ... In abandon-
ing the nature-versus-nurture
debate as fundamentally miscon-
ceived, Not by Genes Alone is a
truly original and groundbreaking
theory of the role of culture in evo-
lution and a book to be reckoned
with for generations to come.”

Alas, Poor Darwin: Arguments
Against Evolutionary Psychology
edited by Hilary Rose and Steven
Rose
The authors whose essays appear in
Alas, Poor Darwin argue that “the
claims of evolutionary psychology
rest on shaky empirical evidence,
flawed premises, and unexamined
political presuppositions.” Included
are essays by Dorothy Nelkin,
Charles Hencks, Gabriel Dover,
Mary Midgley, Stephen Jay Gould,
Hilary Rose, Barbara Herrnstein

Smith, Annette Karmiloff-Smith,
Patrick Bateson, Anne Fausto-
Sterling,Tom Shakespeare and Mark
Erickson, Ted Benton, Tim Ingold,
and Steven Rose. Richard Lewontin
praised Alas, Poor Darwin as “a
superb collection of essays debunk-
ing this latest attempt to hijack
Darwin,” adding, “Anyone who has
been seduced by the claims of ‘evo-
lutionary psychology’ should read
this book.”

About
Sense and Nonsense:
Evolutionary Perspectives on
Human Behaviour
by Kevin N Laland and Gillian R
Brown
In Sense and Nonsense, Laland and
Brown seek to introduce the ideas,
methods, and results of the five
main approaches of applying evolu-
tionary theory to human behavior:
sociobiology, human behavioral
ecology, evolutionary psychology,
memetics, and gene–culture evolu-
tion. Henry Plotkin (the author of
Evolution in Mind: An
Introduction to Evolutionary
Psychology) writes, “Laland and
Brown have written an up to date,
blessedly balanced and refreshingly
critical review of the application of
evolutionary theory to the human
sciences based upon the single, and
surely correct, view that human
behaviour is multiply determined.”
Laland and Brown are both
researchers in the Department of
Zoology at Cambridge University.

Defenders of the Truth:The
Sociobiology Debate
by Ullica Segerstråle
Twenty-five years in the making,
Defenders of the Truth offers a live-
ly and comprehensive history-cum-
analysis of the debate over sociobi-
ology by a sociologist who followed
it closely as it developed, interview-
ing such luminaries as Stephen Jay
Gould, EO Wilson, Richard
Lewontin, Richard Dawkins, and
John Maynard Smith — who,
Segerstråle writes,“are all defenders
of the truth — it is just that they
have different conceptions of
where the truth lies.”The reviewer
for Science commented, “she pro-
vides details with an apposite quote
each time one hero’s cutting review
strikes another’s bloody helm, and
the details accumulate into an epic
whole.” Segerstråle is Professor of
Sociology at Illinois Institute of
Technology.
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because those who should chal-
lenge it will not. Let EP earn its
praise if it is merited, but it is not
yet merited because it is undeni-
able that EP is not based on the
contemporary genic selection
principles it claims to be founded
upon. Selfish-gene theory, as cur-
rently formulated, does not — can-
not — support the claims of the
evolutionary psychologists.
Morality is not a biological adapta-
tion. And free will is, as Darwin
said, a delusion.

Evolutionary theory is not nec-
essarily supposed to be easy to
understand or to accept. It is, like
any science, supposed to be about
debate, honesty and the search for
truth.When we make it otherwise
it becomes no better than cre-
ationism.

REFERENCES

Alexander RD. 1987. The Biology of Moral
Systems.Hawthorne (NY):Aldine de Gruyter.

Barash DP. 1979. Sociobiology: The
Whisperings Within. London: Souvenir
Press.

Barash DP. 2003. Dennett and the
Darwinizing of free will. Human Nature
Review 3: 222–5. Available on-line at
<http://human-nature.com/nibbs/03/
dcdennett.html>. Last accessed May 10,
2004.

Barrett PH, Gautrey P, Herbert S, Kohn D,
Smith S, editors. 1987. Charles Darwin’s
Notebooks, 1836–1844. Cambridge:
Cambridge University Press.

Cronin H. 1991. The Ant and the Peacock:
Altruism and Sexual Selection from
Darwin to Today. Cambridge: Cambridge
University Press.

Darwin C. 1859. On the Origin of Species
by Means of Natural Selection. London:
John Murray.

Dawkins R. 1976. The Selfish Gene.
Oxford: Oxford University Press.

Dawkins R. 2003. A Devil’s Chaplain:
Selected Essays by Richard Dawkins.
London:Weidenfeld & Nicolson.

Dennett DC. 1984. Elbow Room: The
Varieties of Free Will Worth Wanting.
Cambridge (MA):The MIT Press.

Dennett DC. 1995. Darwin’s Dangerous

Idea: Evolution and the Meanings of Life.
London: Penguin.

Desmond A. 1997. Huxley: From Devil’s
Disciple to Evolution’s High Priest.
London: Penguin.

Griffiths PE. 1995.The Cronin controversy.
British Journal for the Philosophy of
Science 46: 122–38.

Hamai M, Nishida T,Takasaki H,Turner LA.
1992.New records of within-group infanti-
cide and cannibalism in wild chim-
panzees. Primates 33: 151–62.

Hamilton WD. 1964. The genetical evolu-
tion of social behaviour. Journal of
Theoretical Biology 7: 1–16, 17–52.

Hamilton WD. 1971. Selection of selfish
and altruistic behavior in some extreme
models. In: Eisenberg JF, Dillon WS, editors.
Man and Beast: Comparative Social
Behavior. Washington DC: Smithsonian
Press, p 57–91.

Hamilton WD.1975. Innate social aptitudes
of man: an approach from evolutionary
genetics. In: Fox R, editor. ASA Studies 4:
Biosocial Anthropology. London: Malaby
Press, p 133–53.

Hrdy SB. Infanticide as a primate repro-
ductive strategy. American Scientist 1977.
65: 40–9.

continued from page 26

F E A T U R E

Evolution and the 
Biology of Morality
Douglas Allchin, University of Minnesota

Critics of evolution contend
that there can be no basis

for morality if only “selfish” natural
selection acts. For them — and for
many evolutionists, as well —
Darwinism implies Social
Darwinism. If humans evolved,
many imagine, moral relativism fol-
lows. Of course, one cannot derive
values — even absence of values
— from facts alone. Still, if one
accepts the evolution of humans
based on other evidence, a histori-
cal question remains. How did (or
might) the behavior we call moral
originate in humans?

Speculations on the biology of
morality are as old as the ideas of
human evolution itself. Darwin
himself reflected deeply on

human nature. He documented his
ideas in several notebooks, even
before the publication of the
Origin of Species. He devoted an
entire chapter of his renowned
Descent of Man to the origins of
morality. Skeptics today may feel
that science can say nothing infor-
mative about morality. Science
deals with facts, not values.
However, evolutionary study
might explain how humans came
to develop moral values. That
knowledge might fruitfully inform
moral discourse and thinking. A
recent renaissance in biological
and philosophical studies con-
tributes to our growing under-
standing. They help address deep-
rooted objections to evolution.

THE CASE OF VAMPIRE BATS

Consider, for example, vampire
bats. They must eat every few
nights to survive.What if one fails
in foraging? Perhaps a neighbor-
ing bat has returned to the roost
more successful those particular
nights? Might it share? Watch
carefully. The bat grooms the sec-
ond bat, licking its fur and even-
tually its lips. Note the response.
The second bat regurgitates a
small amount of blood, nourish-
ing the first bat. How could this
be? Natural selection supposedly
acts selfishly. Only traits that ben-
efit the individual will be inherit-
ed. Surely vampire bats do not
have some abstract notion of “the
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good of the species”? Is the vam-
pire bat moral? How do biologists
explain this paradoxical behavior?

First, expand your observations.
Watch the bat colony on successive
nights. Sooner or later, the second
bat will face the same dilemma.
Now the circumstance is reversed.
Does the first bat reciprocate?
Generally, yes. The trade seems
complete. Both bats have survived
by cooperating. Food sources are
patchy. Not every bat succeeds
every night. By sharing, each indi-
vidual benefits, in accord with nat-
ural selection. Sharing, here, seems
to be an adaptation.

But wait! Suppose one bat
cheats. She begs for meals, but
never “repays the favor.”That indi-
vidual would reap the benefit,
while bearing no cost.The trait of
cheating could proliferate in the
population. Any system of sharing
would collapse ...unless,of course,
the bats are “wise” to cheaters. If
they can recognize individuals and
remember past events, they can
learn if any specific bat does not
reciprocate. Then the bat who
cheats will not benefit.Tit for tat. A
potential violator of the system is
kept in check. The behavior per-
sists.

This case opens many questions
on the often overlooked biology of
morality:

• What constitutes morality
biologically?

• Do the bats share “know-
ingly”? Is intention impor-
tant?

• Is denying cheaters a prim-
itive system of justice?

• How did this sharing
behavior evolve?

• Does this example offer
clues for interpreting
human morality?

For those who wonder about a nat-
uralistic perspective on morality,
addressing such questions is essen-
tial.

THREE CONCEPTS OF

MORALITY — AND THREE

BIOLOGICAL INTERPRETATIONS

What is morality, biologically?
Simply put, it is a form of behavior.
In this sense, one can begin to
study it objectively,by observation.
(One need not rely on uncertain
introspection or speculation about
mental states.) It thus fits in a stan-
dard biological curriculum along
with studies of instinct, learning,

social organization,animal commu-
nication and social dynamics.

The next challenge is:what con-
cept of morality does one use? For
centuries, philosophers have rec-
ognized at least three basic ways of
conceptualizing morality:

• moral acts, evaluated pri-
marily by their conse-
quences or outcomes;

• moral intentions, evaluat-
ed by principled reasons or
motives;

• moral systems, involving
rewards and sanctions at
the social level.

Each poses a different challenge.
Yet each can be explained or
addressed biologically.

MORAL ACTS

For some, morality is about maxi-
mizing the ultimate good. “The
greatest good for the greatest num-
ber,” many say. Philosophers label
such approaches utilitarian, or con-
sequentialist.Biologically,one would
assess specific behaviors.Here,what
might matter is that as a result of
sharing, more vampire bats survive.

In this view, altruism, or a non-
selfish act, poses an evolutionary
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puzzle. In the competitive frame-
work of natural selection, only
traits that benefit an individual’s
fitness should persist. But many
organisms seem to help others at
their own expense:

• A Belding ground squirrel
acting as sentry may alert
others to an approaching
predator, drawing attention
(and greater risk) to itself
while allowing others to
escape.

• Florida scrub jays remain
with their parents to help
raise siblings, rather than
raise offspring of their own.

• Honeybees work in a hive
helping the “queen,” not
reproducing themselves.

Some altruistic acts, like the
vampire bats’ sharing, may be reci-
procated. The ultimate benefit is
mutual. The behavior is both self-
ish and cooperative. Does that
negate its morality? If one mea-
sures morality by the act alone,
only the overall benefit matters.

Other apparently altruistic acts
may benefit the individual in a dif-
ferent context.The scrub jays ulti-
mately benefit themselves. By stay-
ing at home, males secure better
territories. Females can choose
better mates. When sentries raise
alarms, they may generate such
confusing commotion that they,
too, are safer from any predator. A
biological perspective thus invites
one to ask whether “unselfish”acts
have hidden (“selfish”) payoffs.

For honeybees, many social
insects, and mole-rats, the “payoff”
is hidden in the genetics.
Honeybees,due to their chromoso-
mal make-up, are more related to
(share more genes with) their sis-
ters in the hive than to their own
offspring! In such cases, a honey-
bee that sacrifices its life “for the
hive” benefits the long-term sur-
vival of its own genes indirectly. In
the same way, a parent might sacri-

fice its life for a child under appro-
priate conditions. The ground
squirrels, too, seem to be alerting
their kin. Such “kin selection” can
explain many apparently puzzling
altruistic behaviors.

Although natural selection
explains how certain behaviors
originated, it does not determine
any values.Traits that enhance sur-
vival and reproduction are “select-
ed,” but they are not thereby val-
ued. Facts alone do not dictate val-
ues. “Is” does not imply “ought”.
The notion of “good” is a concept
developed and discussed by
humans. Values come from minds.
Thus, for some, discussion of acts
alone does not answer the funda-
mental questions about morality.
One must address intentions.

MORAL INTENTIONS

For others, then, morality is about
good motives more than good out-
comes. What matters is “con-
science,” or what Darwin called
the “moral sense.” Here, respect for
others and honoring certain princi-
ples are fundamental. Philosophers
call this general view deontology.

Do vampire bats choose con-
sciously or deliberately? If so, the
behavior appears ultimately “self-
ish.” The exchange might be pru-
dent, not motivated morally. (Of
course, the same analysis might
apply to humans who support
some charity for tax reasons or are
motivated to behave well merely
by fear of punishment.)

Intention, too, seems to pose a
fundamental evolutionary puzzle.
Natural selection cannot project
into the future.The process is non-
teleological. Adaptations do not
develop for some anticipated ben-
efit. How, then, can an individual
organism have purpose or imagine
a desired outcome? Many organ-
isms do, of course. Nervous sys-
tems and brains do this admirably.
Memory allows expectation and
even imagination based on past
patterns, enhancing survival.
Valuing is also a mental process. In
this sense, the bats do seem to
know crudely what their sharing
means — inherent, for example,
when they deny non-sharing roost-
mates. The response differs
depending on the nature of the
complex stimulus. There seems to
be authentic choice.

Darwin’s own interests focused
on “the moral sense.”He wondered
about sympathy, for example, and
what stimulus triggered it. Darwin
studied how facial features could
reflect internal mental states, such
as pain or joy. His book The
Expression of the Emotions in
Man and Animals examined the
ways in which organisms commu-
nicate feelings, even if uncon-
sciously. Darwin believed that feel-
ings aroused by an infant’s distress,
for example, would lead to
parental behavior enhancing the
lineage’s survival. If such motiva-
tion was partly hereditary, as it is
for hunger, thirst,or desire for plea-
sure, Darwin reasoned, emotions
such as sympathy could evolve.
Even dogs seem able to display
shame or guilt, he noted: a simple
moral feeling.

MORAL SYSTEMS

Finally, morality may be defined or
conceptualized as a social system.
This reflects the philosophical tra-
dition of ethics as an implicit social
contract. Here, an individual alone
cannot establish an act or feeling
as moral. Other organisms in the
society acknowledge it as such.For
example, the Golden Rule may
express an expectation about
mutual social relations. Morality
would be evident in a system of
rewards and punishments, for
example.

In terms of evolution, moral sys-
tems may arise naturally in soci-
eties where:

• individuals can value or
rate each others’ behavior,

• they can learn and remem-
ber favorable and unfavor-
able acts, and 

• they can reward or sanc-
tion others.

When individuals collectively
reward “good”behavior and punish
“bad” behavior, a set of social
expectations — a definition of fair-
ness, for example,or norm of truth-
telling — is established. Individual
behavior adapts to that social envi-
ronment.The case of vampire bats
is thus important because it seems
to illustrate a simple system of jus-
tice among non-humans. Similar
practices have also been observed
in primates. In a colony of rhesus

Douglas Allchin has an MS in
Evolutionary Biology and a PhD in
Conceptual Foundations of Science,
both from the University of Chicago.
He edits the SHiPS Resource Center
(<http://www1.umn.edu/ships/>)
for teachers integrating history and
philosophy into science education.
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monkeys, where individuals call to
the group when they find food,
cheaters are again punished. They
are more likely to be bitten, hit,
chased, or rolled. As a result,
cheaters eat less food. There are
costs to deception. Social sanc-
tions shape behavior.

If morality is fundamentally
social, one would not expect to
find a simple “morality” gene.
Instead, moral values would all be
learned. Likewise, ethical concepts
and appropriate responses to feel-
ings would all be reinforced
through social incentives and dis-
incentives. Biologically, organisms
seem to exhibit a wide range of
potential behavior. Depending on
learning and motivational context,
a society can potentially generate a
serial killer as well as a philan-
thropist. Most important, perhaps,
moral systems do not guarantee
moral behavior.They merely gener-
ate the conditions that shape
behavior.

Socially established values may
potentially be quite complex in
shaping behavior.With certain con-
ditioning, even “self-sacrifice” or
disregard for one’s own survival
could be taught and learned
(whether one calls it terrorism or
martyrdom).The nature of the sys-
tem that evolved would depend on
the organism’s social organization
and its history. For humans, this
might involve the faculties of rea-
son and foresight,as well as sophis-
ticated communication of both
ideas and emotions.

ETHICS FROM EVOLUTION?

Evolution seems able to explain
how morality originated. It even
seems able to explain how some
behavior can be moral,while other
is immoral. But can it say anything
about moral principles? It is quite
tempting to think so — and many
have sought to make the connec-
tion. But no study of the way
nature is can tell us how we ought
to feel or what we ought to do.
Still, the various evolutionary
accounts may help us understand
our moral resources and how we
justify moral principles. Ultimately,
it is humans who establish their
own values, based on their own
experience and interactions with
one another. An evolutionary per-
spective thus leaves us with the

very questions that have chal-
lenged moral philosophers for cen-
turies: to articulate what we ideal-
ize as good and what we expect
from one another.

Many assume that Darwinism
implies Social Darwinism. They
assume that if one accepts evolu-
tion as fact,one must forego beliefs
in foundations of human morality.
But this is a unjustified transition
from facts to values. Charles
Darwin himself was, by all bio-
graphical accounts, a gentle, moral
man. Far from the Social Darwinist
many take his theory to imply! On
the contrary, Darwin was interest-
ed in understanding and explain-
ing moral behavior.The doctrine of
the “survival of the fittest” was not
Darwin’s. The phrase was coined
by Herbert Spencer, who used it
first in a social context. He voiced
an ideology of Victorian England
which ostensibly gave the upper
classes a rationale to maintain their
privilege. It was political ideology

then as it is now. One can accept
Darwinism in nature without
adopting Spencer’s doctrine for
human society. As exemplified by
the vampire bats, perhaps, morality
is up to the society to define and to
the individuals in it to secure it.
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The level of distortion of sci-
ence is becoming quite

high. The game of pushing a
Christian agenda through public
institutions is both terribly disingen-
uous and yet front and center.
President Bush is seemingly sincere
that his religious conversion and per-
spective is the right one. His born-
again experience is public knowl-
edge, as is his policy of breaking the
barriers to religious influence in gov-
ernmental programs. In Bush, the
evangelical political movement got
just the partner it wanted in the Oval
Office.

Recently, speaking to his Texas
constituency from the heart of the
White House, Bush stepped over the
line by announcing his support of
‘’intelligent design’’ in the teaching of
natural history (see p 13). Said the
President: ‘’Both sides ought to be
properly taught ... so people can
understand what the debate is about.’’
He added,‘’You’re asking me whether

or not people ought to be exposed to
different ideas, and the answer is yes.’’

The ‘’intelligent design’’ Bush is
talking about begins with the bibli-
cal story of Genesis; it follows the
particular story of the Christian bib-
lical creation, with its inherent and
particular logic. The hop from the
parent concept of “creationism’’ to
the concept-child named “intelligent
design’’ is short indeed. The presi-
dent’s public testimony as a born-
again Christian, following a long
struggle with alcohol, is his founda-
tional and inspirational driver for
deepening the fundamentalist mes-
sage from the bully pulpit.

The battle is an old one: religious
conservatives, certain of their
beliefs, argue that the opposite of
their certainty is simply secular “rela-
tivism,’’ which they portray as believ-
ing that all philosophies are equally
valid.The hard-edged pundits on the
right blast this charge constantly at
the ‘’wishy-washy’’ liberals. Since the

established science of evolution
challenges directly the suppositions
and timeframes of the biblical story,
it becomes the object of attack — no
matter how irrational, anti-scientific
and utterly foolish the argument.

Fundamentalism of any sort leads
to absolutist thinking, a derailing of
public discourse in a democratic
country. Now the argument — com-
pletely devoid of science and pre-
tentious to the core — comes from
the president of the most powerful
country on earth.This is a source of
worry for anyone in this country
who can still appreciate empirical
knowledge.

The President cannot be implying
that we must explore “intelligent
design’’ as a search for the creative
genesis in nature and biology. Nor, as
Shoshone Bannock columnist Mark
Trahant pointed out recently, is he
likely talking about the many com-
plex, philosophical and wonderfully
compelling Native creation stories,
as recorded and retained in the trib-
al memories of the Americas.

Philosophical debate on the nature
of human existence is one thing;
again, there are many such stories
from this hemisphere, many quite
engaging and actually more suitable to
peoples and places here than one
imported from the far-away Middle
East. It is quite another thing, as the
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Bush science is dangerous slope

F E A T U R E

BirdFlu,Bush,Evolution–andUs
Steven Salzberg, University of Maryland

The emergence of the new,
highly virulent bird flu is just

the latest example of how the micro-
scopic world is constantly evolving
into new forms that threaten to dev-
astate the human population.The seri-
ousness of the threat was under-
scored yesterday by President Bush’s
announcement of a new $7.1 billion
national preparedness plan.

To fight off this threat,we need to
understand everything we can about
the influenza virus. But even if we
succeed completely in defeating the
flu today, the problem is not going

away. Not only will flu pandemics
continue, but also we never know
when a new disease such as SARS or
West Nile virus will appear.

To keep ahead of these diseases,we
need to continue our scientific
research, and we need to educate our
citizens about what they can do both
to protect themselves and to help con-
trol the spread of disease.The current
assault on the teaching of evolution
greatly undermines our efforts to do
this, now and in the future. If we stop
educating our children about science,
our society runs the risk of losing
many of the wonderful advances that
make our lives better.

Why has the debate about evolu-
tion re-emerged? Perhaps because few
people see the obvious effects of evo-
lution that geneticists and evolution-
ary biologists see every day.

Consider the influenza virus. Like

many viruses, it mutates very fast,
creating many slightly different
strains that compete to see which
ones can infect their host most effi-
ciently. Each year, we create a new
flu vaccine, which although not per-
fect, is very effective.

Why do we need a new vaccine
every year? In a word, evolution.
Each year, the flu accumulates many
mutations, and some of those muta-
tions allow it to avoid the existing
vaccine.These resistant strains quick-
ly take over — that’s what Darwin
meant by phrase “natural selection”
— and become next year’s flu strain.
The same thing happens with bacte-
ria, and this is why our over-use of
antibiotics — in animal feed, hand
soaps, and a growing number of
other products — is hastening the
evolution of frightening new antibi-
otic-resistant bacteria.

What about the feared bird flu, the
H5N1 strain that has jumped from
birds to humans and killed more than
half the people it has infected? Most
people do not understand that H5N1

Steven Salzberg is Director of the Center
for Bioinformatics and Computational
Biology and Horvitz Professor of
Computer Science at the University of
Maryland; he co-led the team that
recently sequenced the genomes of over
200 strains of the influenza virus.



president has done, to propose that a
quasi-religious evangelical theory be
taught in schools as a science on the
same plane as evolution, which is a
vast, tried-and-true method complete-
ly interlaced within the biological and
physical sciences.

No one can doubt that evolution-
ary science is complicated and at
times difficult to absorb, given its cal-
culus of biological changes and devel-
opments played out over vast stretch-
es of time, but even this is part of the
method through which, with critical
assessment, a field of study can
achieve answers to complex ques-
tions. It misinterprets the develop-
ment of science over more than a cen-
tury to propose that “creationism’’ or
so-called “intelligent design,’’ particu-
larly if conceived from only one over-
whelming religion, is an alternative to
evolutionary theory.

Again,Bush’s roots in the religious,
evangelical mind-set appear to overar-
ch the public reality of a democratic
America. In 2004, across the political
spectrum, some 60 scientists, led by
several Nobel laureates and medical
experts, requested that the present
administration desist from distorting
scientific fact to arrive at “partisan
political ends.’’ This is evident in a vari-
ety of issues relating to energy, the
environment and natural resources,
where the administration is unrelent-
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ing in what Robert F Kennedy Jr
called a “campaign to suppress sci-
ence that is arguably unmatched in
the Western world since the
Inquisition.’’

Once, important Western
Christian thinkers saw their biblical
exegesis in much broader terms. Not
the literal but the broader,metaphor-
ical implications of the Bible were
the proper approach to its study.
Evolution could fit then; it can make
sense within the broader interpreta-
tions of Judeo-Christian-Islamic reli-
gions and even as a millennial guide
to biological, geological or even his-
torical fact-patterns.

In the context of creation stories,
again, there are many from this hemi-
sphere that are quite compelling. Just
the wonderful narrative that names
North America the great Turtle Island,
from the eastern woodlands, propos-
es that the first human being was
actually a pregnant female who fell
from the Skyworld. The teachings of
that story in the context of humans
and the natural world are worth con-
sidering in these ecologically treach-
erous times.

Indian Country Today columnist
John Mohawk this year published a
succinctly edited book, Iroquois
Creation Story: Myth of the
Earthgrasper, which inspires with
its clarity from ancient America. In

fact, the Iroquois (Haudenosaunee)
creation story is the living basis of
the ceremonial cycles in the long-
houses of several reservations,
source of origin and the truth of
existence for traditional
Haudenosaunee. Yet, no one here is
suggesting that it be taught as ‘’sci-
ence’’ in the public schools.

Every Native culture across the
hemisphere (and cultures from all
over the world) would be in its right
to line up, then, each with its origin
story and each justifiably, as much as
the Judeo-Christian Genesis, with its
right to believe that its story is the
true way that human beings came
into existence.

Given the choice, we prefer the
non-religious and secular space, such
as public schools guided by univer-
sally shared scientific values and
methods. Let each people have its
religious approach and way of
prayer.The other approach is a slip-
pery slope to dangerous manipula-
tion and intolerance. What little the
various human cultures and societies
have in common resides in the life of
science and its search for open-
minded truth.

[Originally published as “Editors’ report”
in Indian Country Today 2005; 25 (11)
and reprinted with permission.]

whelming and increases every year.
Among the many astonishing things
we have learned through the
sequencing of the human genome is
that we share hundreds of genes with
the lowly E coli bacterium. These
genes are so essential to life that their
DNA has been preserved for two bil-
lion years,and today we can read the
evidence in our genomes.

Several polls have reported that a
majority of Americans believe that
religion-based alternatives to evolu-
tion should be taught in science class-
es in our schools. These polls are
called evidence that perhaps we
should teach these alternative views.
Reporters and pollsters deserve
muchof theblamehere:Science isnot
like politics, where outcomes are
determined by polls.Another recent
poll revealed that less than half of the
US population knows that the earth
revolves around the sun. Does this
mean we should teach that the sun
revolvesaroundtheearth?What these
polls do highlight, sadly, is the failure
of science education. Of course it

is evolving not in people,but in birds.
We do not yet know what genetic
changes will turn this flu strain into a
pandemic, but we do know that it
will continue to evolve. Each time it
jumps to humans, there’s a chance
that this one will be the new pan-
demic strain.

Scientists in my lab and others
can tell you that developing a vac-
cine for the flu absolutely requires
that we understand its evolution.We
can also tell you that the flu does
not “care” if we believe in evolution.
It will keep evolving anyway, and it
will kill us if we ignore it.

Amajormisconceptionaboutevo-
lution is that it is a theory of the origin
of life. It isn’t. It is about the origin of
species. It does not explain how life
came to be in the first place, but
rather it explains how, once life
appeared, it separated into distinct
forms that led to the wonderful diver-
sity of life on our planet.(Darwin him-
self believed that the first life was put
here by a divine being.)

Theevidence forevolution isover-

would be a huge mistake,and a disser-
vice toourchildren,ifweusedpolls to
decide what to teach in school.

Let’s drop the artificial debate
about evolution and “intelligent
design”and teach our children what
science really is. Let’s teach them
that science requires a skeptical
mind and that scientific theories
must be supported by objective
facts. If we want to teach children
about scientific debates, let’s pick a
real debate — there are plenty of
them — rather than an artificial one.
And let’s equip the next generation
of scientists to bring us new cures
and new technology, rather than
burying our heads in the sand.
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Evolution is a winner – for breakthroughs and prizes
James McCarter

In 1965, the young American sci-
entist Leland Hartwell had to

make a decision crucial to his research
on understanding how cells divide,
a key step toward curing cancer.

Hartwell had to decide whether to
place his bet on simple single-celled
organisms like baker’s yeast, which
were easy to study but might be too
distantly related to humans for the
information to matter. Or he had to
cast his lot on cells from humans and
mice, which were clearly relevant but
difficult to study. Hartwell gambled
that over the course of evolution, cer-
tain genes would be so important that
natural selection would conserve
their key features, making them rec-
ognizable even between yeast and
humans. Over the next few decades,
this speculation was confirmed,and in
2001 Hartwell was awarded the Nobel
Prize.

The importance of evolution to
Hartwell’s work exemplifies a key per-
spective that has been overshadowed
by recent attacks on science and evolu-
tion from creationist ideologues advo-
cating “intelligent design”. While it is

James McCarter is president and
chief scientific officer of Divergence
Inc in St Louis, Missouri.

essential to explain the flaws in the
pseudoscience of “intelligent design”
and to review the overwhelming evi-
dence supporting the facts of evolu-
tion, such discussions of fossils and
extinct species can seem irrelevant to
everyday concerns. So let’s focus on
some of the many practical applica-
tions of evolution in an area that mat-
ters to all of us:breakthroughs in medi-
cine.

Evolution, in addition to being
solid science,provides us with a prac-
tical and powerful tool-kit. Applied
techniques based on evolution play
central roles in the biotechnology
industry, and in recent advances in
genomics and drug discovery.
Bioinformatics, the application of
computers to biology and one of the
hottest career opportunities in sci-
ence, is full of evolution-based com-
puter code. Tens of thousands of
researchers in the multibillion-dollar
field of biomedical research and
development use evolution-based dis-
coveries and concepts as a routine
part of their important work.

For instance, our interpretation of
the human genome is largely based
on comparisons to genomes of other
species. Coincidentally, the statement
by President George W Bush in sup-

port of teaching “intelligent design”
(see p 13) occurred just weeks
before the publication of the chim-
panzee genome, work led by
Washington University’s Genome
Sequencing Center.

In a peer-reviewed article, many
of the same world-renowned scien-
tists responsible for sequencing the
human genome presented in detail
the differences between the DNA of
humans and chimps.Consistent with
chimpanzees’ being our closest liv-
ing relatives, the researchers report-
ed that across billions of bases in the
genomes, about 97.4% of the human
and chimp DNA is identical.And the
differences in the remaining 2.6% are
fascinating, showing the signatures
not of creation or design but of evo-
lution. The DNA sequence differ-
ences show change driven over the
last 6 million years by the forces of
mutation and natural selection, from
the selection for genes that aid in our
defense against infection to the
movement of transposable elements
(parasitic DNA).

To see the integral role of evolu-
tion in biomedical research, consid-
er Nobel Prizes, a good indicator of
the most important breakthroughs
in biology. Reviewing the last 50

The National Science Teachers Association (NSTA),
the world’s largest organization of science educators, is
stunned and disappointed that President Bush is
endorsing the teaching of intelligent design — effec-
tively opening the door for nonscientific ideas to be
taught in the nation’s K–12 science classrooms.

"We stand with the nation’s leading scientific orga-
nizations and scientists, including Dr John Marburger,
the president’s top science advisor, in stating that intel-
ligent design is not science. Intelligent design has no
place in the science classroom,” said Gerry Wheeler,
NSTA Executive Director.

On Monday,Knight Ridder news service reported that
the President favors the teaching of intelligent design “so
people can understand what the debate is about.”

“It is simply not fair to present pseudoscience to stu-
dents in the science classroom,” said NSTA President
Mike Padilla.“Nonscientific viewpoints have little value
in increasing students’ knowledge of the natural
world.”

NSTA strongly supports the premise that evolution
is a major unifying concept in science and should be
included in the K–12 education frameworks and cur-
ricula. This position is consistent with that of the
National Academies, the American Association for the
Advancement of Science, and many other scientific and
educational organizations.

[From a NSTA press release issued August 3, 2005. Available
on-line at <http://www.nsta.org/main/news/stories/nsta_
story. php?news_story_ID=50792>.]

NATIONAL SCIENCE TEACHERS ASSOCIATION

RESPONSE TO PRESIDENT BUSH
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years of Nobel Prizes in medicine or
physiology, I asked, “Is training in
evolutionary biology necessary for a
thorough understanding of the
award-winning discoveries and
work resulting from each break-
through?” By my criteria, under-
standing of evolution is necessary in
47 of 50 cases. From vaccines, viral
cancer genes, and nerve cell com-
munication to drug trials, and genes
controlling cholesterol and heart
disease, evolutionary insights are
crucial.

In Hartwell’s case,a bet on the sim-
ple yeast cell revolutionized our
understanding of how cells of all
organisms replicate.Versions of most
of the genes found in yeast cells by
Hartwell and his co-recipients Tim
Hunt and Paul Nurse were later found
in humans. Despite over a billion
years of evolution since they diverged
from their common ancestor,humans
and yeast still maintain similar gene-
encoded machinery for cell replica-
tion. Drugs aimed at this replication
machinery are currently in clinical tri-
als for the treatment of breast, lung,
kidney and other cancers.

In Kansas, backers of “intelligent
design”have scoffed at the idea that
watering down the evolutionary
biology curriculum would have a
negative effect on that state’s fledg-
ling biotech industry.

What does evolution have to do

with biotechnology?As the president
of a biotech firm in St Louis, I can tell
you that evolutionary biology is an
integral part of what we and other
companies do. I hire scientists who
are well-trained in molecular evolu-
tionary biology; who know how to
recognize the business end of
enzymes simply by looking at DNA
sequences; who know which
changes in a protein are important;
who can design research tools based
on the way a species manipulates the
genetic code.Today,these skills are as
important to discoveries in the labo-
ratory as knowing how to use a
microscope, and it takes an under-
standing of evolution to master them.

Creationists ask, “Do you really
think an ape was your ancestor?”
Biologists are actually saying some-
thing much more profound. From
anatomists, biochemists and immu-
nologists to molecular biologists,
neurobiologists and cell biologists,
we are stating that all aspects of
biology support the conclusion
that humanity shares ancestry not
only with primates, but with
mammals, reptiles, fish, insects,
worms, plants, and yes, even yeast
and bacteria. We have evolved as
part of one inseparable living
world — one ancient tree of life
that inhabits this planet. And for
many scientists of diverse reli-
gious traditions, this realization

does not pose the conflict with
their faith that fundamentalist ide-
ologues assert.

Americans, in addition to being a
passionate people of many faiths,are
also practical people.We are innova-
tors who expect to lead the world in
medical breakthroughs and prod-
ucts. Open-minded Americans must
know that the assault on evolution
in the science curriculum not only
puts at risk our understanding of nat-
ural history, ecology and environ-
mental change, but also jeopardizes
the science literacy of our students
and our international competitive-
ness in making biomedical break-
throughs of Nobel-Prize caliber.
Americans have been awarded the
Nobel Prize in Medicine in 39 of the
last 50 years.At a time when we face
international competition that is
more intense than ever, a good start
toward success is to put the attacks
on evolution, biology, and science
behind us.
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[Originally published in the St Louis
Post-Dispatch 2005 Oct 9 and reprinted
with permission.]

The common chimpanzee was highlighted in the
September 1, 2005, issue of Nature, which featured the
eagerly anticipated draft genome sequence of Pan
troglodytes. Chris Gunter and Ritu Dhand (Nature
2005 Sep 1; 437: 50–1) commented:

Until now, genome sequence information has
shown us how many seemingly very different
organisms are amazingly like humans. At a con-
servative estimate we share about 88% of our
genes with rodents and 60% with chickens. ... So
it’s no surprise that we are still asking, “What
makes us human?” To apply genomics to this
quest, we need to shift the focus to look at our
closest living relative, the chimpanzee.Given that
we share more than 98% of our DNA and almost
all of our genes, chimps are the best starting

point to study not the similarities,but the minute
differences that set us apart.

In addition to the draft genome sequence and three
further research papers on the chimpanzee genome,
the same issue of Nature contains a report on the first
unequivocal fossil evidence of the genus Pan as well as
a suite of articles reviewing recent work on chim-
panzee culture, behavior, psychology, neuroanatomy,
and neurogenetics — a wealth of material, in short, for
the chimpanzee enthusiast.

[Nature’s ensemble of literature on the chimpanzee, including
the contents of the September 1, 2005, issue as well as work
previously published in Nature, is available on-line at
<http://www.nature.com/nature/focus/chimpgenome/
index.html>. A portion of the material is available only to
subscribers to the journal.]

CHIMPANZEE GENOME SEQUENCED
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Although Darwin’s Origin of
Species provided compelling evi-

dence for evolution and showed
that it could occur via natural
selection and other natural
processes, ironically it said little
about how species originate.
Speciation as a subject of active
research started during the 1930s
and 1940s during the fusion of
Mendelian genetics and Darwinian
evolution that is known as the
Modern Synthesis.The founders of
this Modern Synthesis (notably
Theodosius Dobzhansky and Ernst
Mayr) viewed species as popula-
tions that could interbreed with
each other but which were repro-
ductively isolated from other pop-
ulations. Under this definition,
which Mayr called the Biological
Species Concept (BSC), speciation
is the acquisition of reproductive
isolating barriers. These barriers
can be premating, such as when
behavioral differences cause
females of one nascent species to
reject males of the other, or post-
mating, such as hybrid sterility.

Studies of speciation, particular-
ly the genetics of speciation, lan-
guished for several decades after
the pioneering works of
Dobzhansky, HJ Muller, and their
associates. This lack of attention
was due in part because speciation
studies were overshadowed by
such topics as measuring the
extent of genetic variation within
and among populations and the

developing methodologies to
determine evolutionary relation-
ships. Starting in the 1980s, evolu-
tionary biologists, using classical
and molecular techniques, began
paying increasing attention to spe-
ciation and its underlying genetics.
Today speciation is once again at
the forefront of evolutionary
research.

Although there have been a
couple of excellent edited volumes
on speciation and monographs on
various aspects of speciation pub-
lished in the last 20 years, there
had been no comprehensive
account of studies in speciation
since before the speciation “renais-
sance” until now. Jerry Coyne and
Allen Orr, who have alone and
together made several seminal dis-
coveries in speciation, have writ-
ten a magisterial, comprehensive
volume, simply called Speciation.
Their book contains at least 1600
references, many of which are
from the 21st century. Had Coyne
and Orr just published their anno-
tated bibliography, that would be a
great service for professional evo-
lutionary biologists and their stu-
dents. But they do so much more!

Coyne and Orr begin by
addressing whether species are
real or just arbitrary constructs of
the human mind. It’s not surprising
that Coyne and Orr think that
species are real and not just con-
structs — after all, if they didn’t
think species were real, why
would they write a 500-page book
on the formation of new species?
What is more of interest is the
nature of the evidence used to sup-
port the reality of species.One line
of evidence is based on folk taxon-
omy — indigenous peoples cate-
gorize nature into species almost

exactly in the same way that pro-
fessional biologists do. Intriguingly,
folk taxonomy breaks down with
the higher taxa: indigenous peo-
ples and biologists don’t recognize
the same genera and higher levels.
The other line of evidence is based
on statistical identifications of clus-
ters using either morphological or
molecular data.Although we sorely
need more of these studies, the
current studies allow us to draw
the tentative conclusion that
species are real.

Although a variety of other
species concepts have proliferated
since the modern synthesis, Coyne
and Orr support a modified ver-
sion of the BSC: “distinct species
are characterized by substantial
but not necessarily complete
reproductive isolation” (p 30,
emphasis theirs). They state their
reasons for supporting the BSC in
chapter 1 and in a very detailed
appendix on species concepts.
Aside from these two sections,
Coyne and Orr use the evolution
of reproductive isolation as a
proxy for speciation.

The standard view of speciation
is that populations that are sepa-
rated by geographical barriers
genetically diverge from one
another via mutation, natural selec-
tion,and other evolutionary forces.
Without the geographical barriers,
gene flow among populations can
counteract this divergence. In addi-
tion, reproductive isolation usually
is not in itself adaptive but is
instead a byproduct of that genetic
divergence, which may or may not
be adaptive. Evolutionary biolo-
gists generally accept that specia-
tion often occurs as per this stan-
dard view but hold that speciation
can occur via other means. As
Coyne and Orr illustrate, debates
about speciation are usually about
the importance of various alterna-
tive modes of speciation.

To what extent can speciation
occur in the absence of geograph-
ic barriers? In recent years, there
has been what Coyne and Orr
describe as a “wave of enthusiasm”
for “sympatric speciation”, repro-
ductive isolation evolving despite
the diverging populations’ being in
the same place.Proponents of sym-
patric speciation have said that it
may be a rather common mode of
speciation, especially for plant-eat-
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ing insects and cichlid fish in
crater lakes. Coyne and Orr con-
clude that this current enthusiasm
is hard to justify based upon the
data at hand. In their critique of
possible cases of sympatric specia-
tion, the authors demand a much
higher standard of evidence for the
claim that the speciation took
place in sympatry than they do
that it took place in allopatry.Their
rationale for this higher standard
of evidence is that “… it seems rea-
sonable to accept a controversial
standard only when it appears
more likely than a well established
one” (p 142), and sympatric speci-
ation is controversial.A substantial
part of the debate between those
who are enthusiastic about sym-
patric speciation and those like
Coyne and Orr who are more skep-
tical revolves around standards of
evidence.

Can reproductive isolation be
adaptive and not just a byproduct
of divergence? In the 1940s,
Dobzhansky championed a mode
of speciation in which premating
isolation can evolve when two for-
merly allopatric population that
have developed some postmating
isolation meet again. In what has
become called “reinforcement”,
selection works to reduce the
number of “mistakes” females
make in mating with males of the
other nascent species. During the
1970s and early 1980s, theoretical
models and a lack of solid case
examples led most evolutionary
biologists to reject reinforcement
as a plausible mode of speciation.
Starting in the late 1980s and
spurred by some of Coyne and
Orr’s own research, there has also
been a wave of enthusiasm for
reinforcement. Reinforcement
does better than sympatric specia-
tion from Coyne and Orr’s critical
review of the evidence, but the
authors do caution that not all (or
even most) premating isolation has
evolved via reinforcement.

In their final chapter,Coyne and
Orr tackle the relationship
between speciation and evolution
at levels above the species
(macroevolution). Are there evolu-
tionary trends that cannot be pre-
dicted by examining selection
within species? If so, the species
would be a level of selection above
the individual. The existence of

species selection has been a major
debate with paleontologists (such
as the late Stephen Jay Gould) gen-
erally championing species selec-
tion and population geneticists
generally being more skeptical.
Coyne and Orr argue that the pres-
ence of biological traits that facili-
tate or impede speciation would
be evidence of species selection
and demonstrate that there are
such traits. In the concluding two
sentences of the book (excluding
the appendix), they state: “Those
who continue to debate the possi-
bility of species selection fail to
realize that comparative studies
have already settled the issue.What
remains is to determine how often
this type of selection has shaped
evolutionary trends” (p 445).

In addition to these intellectual
questions, Coyne and Orr explore
detailed studies of particular isolat-
ing mechanisms, in particular
hybrid sterility and hybrid inviabil-
ity. In fact, these are among the
most interesting sections of
Speciation. Coyne and Orr demon-
strate that real progress has been
made along several fronts in the
last two decades, including studies
of the numbers of genes involved
in reproductive isolation, the local-
ization of these genes to ever-
smaller chromosomal regions, and
the identification of what a hand-
ful of these genes actually do.
These genes that contribute to
hybrid sterility and inviability
appear to have a variety of func-
tions, but most probably have
some role in the regulation of
other genes. In addition, molecular
evolution studies find that these
genes all show the hallmarks that
show that natural selection operat-
ed on them. Hybrid sterility and
inviability thus are often the by-
product of adaptive rather than
neutral divergence.

Although most of the work on
the genetics of speciation has been
with fruit flies of the genus
Drosophila and Coyne and Orr are
committed Drosophilists, their
book is taxonomically diverse, at
least within animals and plants.
While an excellent book for pro-
fessionals and graduate students in
the area, Speciation would be hard
going for the non-specialist. While
there are few typos and the figures
are well done,more illustrative and

instructive diagrams would have
been useful for non-professional
readers. Hopefully, these changes
would be made in an update. And
updated regularly this book should
be! One of the most attractive fea-
tures of Speciation is that is directs
us to where new studies should be
headed. It will be interesting to see
how the field develops and how
subsequent versions of Speciation
cover it.
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sented in a clear and straightfor-
ward manner. However, the sub-
text of the book is plainly that ID is
legitimate science, and that teach-
ing it in public schools should be
found constitutionally acceptable.
In advocating this view, the book
fundamentally mischaracterizes
certain aspects of evolutionary
theory.Though Beckwith maps out
some of the relevant legal issues
for teaching ID in public schools,
his analysis is noticeably biased in
several key sections.

The book is divided into an
introduction and four chapters. In
the introduction, Beckwith briefly
informs the reader of some of the
main tenets of ID, but spends most
of his time listing notable intellec-
tuals, institutes, scholarly works,
and political leaders supportive of
ID.The list gives a misleading view
of ID’s scientific validity,as an over-
whelming majority of the works
cited are popular pieces rather
than empirical and peer-reviewed.
Further, while ID has clearly
gained more attention within mass
media and academic circles, that
attention has not always been pos-
itive.Beckwith concludes his intro-
duction by setting forth the ques-
tion he attempts to answer in his
book:“Given the Supreme Court’s
holding in Edwards, would a
statute or government policy
requiring or permitting the teach-
ing of ID in public schools violate
the Establishment Clause of the
First Amendment?” (p xxii).

In chapter one, Beckwith pur-
ports to clarify and define impor-
tant terms and review prior court
cases. Unfortunately, he adopts a
remarkably broad definition of
evolution. He defines it as “… the
view that the entire universe and
all the entities in it can be account-
ed for by strictly material process-
es …” and as a “grand materialist
explanation” in which “… there is
neither need, nor room, to fit any
nonphysical substances or proper-
ties…” (p 5–6; citation omitted).
Throughout the book, the breadth
of this definition causes serious
problems for LDPE.

First, courts have not previously
recognized evolution as synony-
mous with materialism. Beckwith
observes that the holdings of
McLean v Arkansas (p 21) and
Peloza v Capistrano School

District (p 62), as well as Justice
Powell’s comments in Edwards v
Aguillard (p 55–6),did not use this
definition of evolution. Moreover,
the Louisiana Balanced Treatment
for Creation-Science and
Evolution-Science in Public School
Education Act was struck down
because its definition of evolution
stipulated “… scientific evidences
for [creation or evolution] and
inferences from those scientific
evidences”(p 50;citation omitted).

Second, although Beckwith
believes his definition is accurate
(and therefore that the definition
used in the cases above is wrong),
he clearly mischaracterizes evolu-
tionary biology. Neither evolution
nor any other individual scientific
discipline provides an overarching,
cosmological explanation of uni-
versal origins and processes.
Beckwith says that evolution is a
“view [concerning] … the entire
universe and all the entities in it”
(p 5). However, evolutionary biolo-
gists do not investigate the stock
market, supernovas, or quarks, for
instance, though these are certain-
ly included in “the entire universe
and all entities in it” (p 5).

Third, Beckwith assumes that
the science of evolution entails
specific philosophical worldviews
(that is, materialism and atheism).
Yet even Pope John Paul II, who
clearly did not subscribe to the
exclusive materialism entailed in
Beckwith’s definition, affirmed sci-
entific evolution and recognized
that materialism is not the only
possible underpinning:

Rather than the theory of
evolution, we should speak
of several theories of evolu-
tion. On the one hand, this
plurality has to do with the
different explanations
advanced for the mechanism
of evolution, and on the
other, with the various
philosophies on which it is
based. Hence the existence
of materialist, reductionist
and spiritualist interpreta-
tions. (John Paul II 1996)

Furthermore, Beckwith’s inter-
pretation fails to distinguish
between evolution as a science
and as a secular religion (Ruse
2003: 1524). This is an especially

important distinction in the con-
text of this book, for it is science,
not materialism (or any other secu-
lar worldview that could be
inferred from evolution), which is
actually taught in science class-
rooms, despite Beckwith’s claims.
Beckwith’s chosen definition
becomes a recurring problem and
in chapter 3 leads him to pursue
some bizarre philosophical argu-
ments for ID (such as “Souls,
minds, and essences” [p 103],
“Moral claims and properties” [p
105], and so on), in addition to
summarizing standard ID fare
(such as “specified complexity” [p
107], “irreducible complexity” [p
110], and so forth).

Beckwith’s biases are far less
pronounced in chapter 2, which is
devoted mainly to providing a judi-
cial history of Edwards as well as
an analysis of the Court’s majority,
concurring, and dissenting opin-
ions in this case (p 49). Chapter 2
also discusses several lower court
cases. Beckwith cites apposite
cases and critiques the opinions
supporting the holdings. One of
the major problems he struggles
with, however, is distinguishing
between an intelligent designer
and a divine creator. Since binding
legal authority strongly and uni-
formly militates against teaching
about a divine creator in public
schools,Beckwith has a lot of work
to do to show that teaching about
an intelligent designer in public
schools is permissible. Indeed, the
holdings for each of the main cases
he cites in chapter 2 are discour-
aging for ID advocates.

In Edwards, for instance, the
Supreme Court invalidated an act
that prohibited the teaching of
evolution unless accompanied by
creation science. In Webster,
Peloza, and LeVake, the courts
severely limited high-school teach-
ers’ freedom to teach alternatives
to evolution or non-evolutionary
theories of creation. In the last
main case cited in this chapter,
Freiler, the Court invalidated a dis-
claimer stating that the teaching of
evolution is not intended to dis-
suade high school students of the
biblical version of creation or any
other concept.

In keeping with the chapter’s
stated purpose of merely provid-
ing a judicial overview, Beckwith
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does not spend much time
expounding on how these cases
may be distinguished or overruled.
However, he makes it apparent
that the Establishment Clause is
very hostile toward laws that pro-
mote or permit teaching about a
creator or an intelligent designer.
This is undeniably a serious prob-
lem for ID proponents — one that
is perhaps tacitly acknowledged in
Beckwith’s highly qualified conclu-
sion to chapter 2, where he states
that nothing in these cases,“when
[their narrow holdings] are right-
ly understood, would prohibit, in
principle, the teaching of ID in
public schools” (p 78; emphasis
added).

Finally, after describing ID and
pursuing a few unusual philosoph-
ical arguments in chapter 3, chap-
ter 4 provides us with the central
conclusions of the book. In this
chapter, Beckwith argues that a
carefully drafted statute for teach-
ing ID would probably not run
afoul of the Establishment Clause.
His stated approach is to look at
the constitutional definition of reli-
gion and then to ask whether ID is
a religion.Beckwith concludes that
the relevant cases do not provide a
clear constitutional definition of
religion, but that Christianity,
Judaism, and Buddhism are para-
digms of religion. This part of the
chapter seems evenhanded and
informative, though it is curious to
note that even if ID is not a reli-
gion, it still may be unconstitution-
al to teach it in public schools (for
example, old-earth creationism is
not a paradigm of religion, yet it is
still unconstitutional to teach it in
public schools). Thus, it is not
entirely clear why this framework
is helpful to LDPE’s stated goal.

Regardless, in the second sec-
tion of chapter 4, Beckwith initial-
ly spends some time trying to con-
vince the reader that evolution and
ID provide different answers to the
same question (that is, what is the
origin of apparent design in bio-
logical organisms and/or other
aspects of the natural universe?).
Then he explicitly sets forth the
reasons that the statute in
Edwards was struck down, and
argues that these reasons do not
apply to ID. Beckwith’s a priori
commitment to his own views
reaches perhaps the highest vol-

ume in these pages.He looks at the
doctrines used in Edwards and
other Establishment Clause cases,
and roundly concludes that teach-
ing ID in public schools is consti-
tutionally acceptable under almost
every test. Moreover, Beckwith by
implication characterizes acade-
mics and mass-media articles that
cast ID in a negative light as nar-
row-minded near the end of the
section.He says that they are guilty
of professional marginalization,
and likens the editor of Scientific
American to Tony Soprano.

In the end, several common
approaches seem to stand out in
Beckwith’s analysis: (1) overstate
evolution so that it looks theoreti-
cally extremist and absurd; (2)
make ID look more moderate and
like a mere secular criticism of
evolution; (3) attack the rationales
of cases unfavorable to creation-
ism; (4) analogize ID to evolution
in order to show that it is no more
religious than evolution; (5) argue
that ID is not a religion and that it
is a purely secular theory; and (6)
argue against those who do not
embrace ID without presenting
their views adequately. These
approaches undercut the credibili-
ty and persuasiveness of LDPE
because they run counter to the
book’s stated goals. That is, LDPE
purports to provide legal analysis
aimed at answering important
questions, but its argument are
based on an overly-broad, over-
whelmingly unaccepted definition
of evolution, and therefore the
book’s conclusions are contingent
on accepting Beckwith’s unortho-
dox views. Overall, LDPE is more
an argument against materialism
and naturalism (and therefore all
of science) rather than an analysis
of ID’s legality in public schools.
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At the ripe age of 80, Giuseppe
Sermonti can hardly be consid-

ered the new kid on the block of
creationism, even more so because
he has been pushing his personal
brand of anti-evolution, an idiosyn-
cratic brew of supernaturalism,
structuralism, and postmodernist
anti-rationalism, already for a cou-
ple of decades. Judging by the
treatment this retired Italian genet-
ics professor recently received in
the United States by the local cre-
ationist “intelligent design” hon-
chos, however, one would be
almost forgiven for thinking that
Sermonti might be the move-
ment’s next star. Much of the new-
found enthusiasm is, I suspect, due
to his editorship of Rivista di
Biologia/Biology Forum, a third-
tier but historical and, importantly,
ISI-indexed biology journal which
he has turned into a haven for all
sorts of creationist and anti-
Darwinian material. Sermonti’s
Rivista provides “intelligent
design” advocates a much-needed
back door to the “mainstream sci-
entific literature” without the
inconvenience of proper peer-
review — a unique opportunity
that they have already started to
exploit. Hard on the heels of
Sermonti’s trans-Atlantic travel to
appear at Discovery Institute-spon-
sored lectures and as an “expert
witness” at the Kansas anti-evolu-
tion hearings, now comes a trans-
lation of his book Dimenticare
Darwin (“To forget Darwin”), pub-
lished by none else but the
Discovery Institute itself,under the
title Why is a Fly not a Horse?

Despite the back-cover claim
that the book is “loaded with sci-
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entific facts,” it can hardly be called
a scientific treatise. In fact, the
book lacks any coherent thread,
any substantial argument that is
logically developed. In its place,
two main ideas reverberate and
echo throughout the book: first,
that modern evolutionary theory
and the current mechanistic mod-
els of development — indeed, the
scientific method itself — are
utterly inadequate to explain bio-
logical form in all its fascinating
and rich complexity, and second,
that abstract form exists apart
from, and precedes — indeed
must precede — its physical onto-
genetic and phylogenetic realiza-
tion. Sermonti bounces these two
ideas around, roaming across
themes as diverse as fractals and
paleoentomology, prions, and
anthropology. This could have
even been an instructive
approach, if it were not for the fact
that the treatment is mostly super-
ficial, and often outright mislead-
ing, practically overwhelming the
reader with an avalanche of fac-
toids, pseudo-claims, and anec-
dotes which, due to the general
lack of proper citations and attri-
butions, a general reader will not
even be equipped to confirm and
evaluate properly.

The lack of citations is actually
strategic,because for the most part
Sermonti runs through the usual
gamut of well-known creationist
rhetorical arguments and scientific
misrepresentations (key transition-
al forms are missing, no models
exist for the origin of genetic infor-
mation, evolution contradicts the
Second Law of Thermodynamics,
natural selection is a purely con-
servative force, and so on), some-
times with highly personal twists,
such as his creative claim that the
evidence indicates that Homo
sapiens appeared first (and abrupt-
ly) among hominids, and that all
other fossil hominids and extant
great apes are its degenerate
forms. When support for an argu-
ment is missing, Sermonti does not
turn away from inventing some, for
instance when he argues that mod-
ern evolutionary theory, via its
adherence to the “Central Dogma”
of molecular biology, posits that
DNA must act as a thermodynami-
cally closed system (and therefore
is subject to the Second Law).

In most cases, Sermonti’s argu-
ments are based on mere misrep-
resentations or cherry-picking of
the existing evidence; I can’t say
whether intentionally or due to
ignorance. Thus, the finding that
homologous “master” genes (hox
genes, pax6) can drive similar
developmental programs in mor-
phologically different organisms is
cited as a strong argument that
morphological differences cannot
be genetic in origin, but must be
due to “some vague ‘field’ that
unfolds to the point of being the
very form of a fly or a cat” — a
view, Sermonti assures the reader,
that is “gaining ever wider sup-
port” (which may be news to
developmental biologists).Later,he
claims that leaf insects, or phas-
mids, predated the appearance of
the leafy plants they mimic
(angiosperms) in the Cretaceous.
This is simply false.

First, there is no fossil evidence
at all of Phasmida before the radia-
tion of angiosperms. Second, the
Permian fossil insects of the order
Protophasmida, which Sermonti
cites as problematic evidence, do
not particularly mimic sticks or
leaves, and certainly not
angiosperm leaves. (As Sermonti
notes with characteristic suspicion
for scientists’ motives, they are
unfortunately named: they are not
even related to modern Phasmida
at all.) Third, leafy plants, such as
ferns and gymnosperms, existed in
the Paleozoic anyway, and with
visual predators such as amphib-
ians and early reptiles around, it
would hardly be a surprise if some
insects did find an advantage in
forms of camouflage. Sermonti
says, “The entomologists I have
consulted prefer to gloss over the
phasmids.” Quite possibly, he sim-
ply did not like their answers.

Also on an insect topic,
Sermonti cites as another case of
impossible evolutionary “premoni-
tion” the fact that most of the
extant insect mouth apparatuses
existed before angiosperms
(Labandeira and Sepkoski 1993).
He asks, “How did it happen that
these complex and delicate appa-
ratuses existed millions and mil-
lions of years before they had a job
to do?” The straightforward
answer is, because they had a job
to do on non-angiosperm plants, as

highlighted by the damage detect-
ed on plant fossils.

A review paper by Labandeira
(1998) describes insect feeding
modes for which Paleozoic evi-
dence already exists: “spore feed-
ing and piercing-and-sucking”
(extending to the early Devonian),
“[e]xternal feeding on pinnule
margins and the intimate and intri-
cate association of galling” (in the
Carboniferous), “hole feeding and
skeletonization” (in the early
Permian), “surface fluid feeding”
and possible but inconclusive evi-
dence of “mutualistic relationships
between insect pollinivores and
seed plants” by the end of the
Paleozoic. In other words, insects
pierced, sucked, gnawed, crushed,
lapped, imbibed, scraped and oth-
erwise fed on non-angiosperm
plants then, much as they do on
angiosperms today (the only
exception being the current highly
specialized flower-feeding appara-
tuses,whose appearance in the fos-
sil record not surprisingly overlaps
that of flowering plants).

Quite amusingly, these sup-
posed entomological “evolutionary
mysteries” so struck “intelligent
design” advocate and biochemist
Michael Behe’s fancy that he made
them the centerpiece of his
endorsement of Sermonti’s book:
“With charming prose Sermonti
describes biology which contra-
dicts Darwinian expectations: leaf
insects before leaves, insects
before plants [sic] …“ It would
have taken Behe some basic
knowledge of biology and paleon-
tology and a few hours of checking
the appropriate literature to figure
out the facts. Perhaps Behe blindly
trusted Sermonti’s scholarship, but
he should have asked the book’s
editor (Jonathan Wells of Icons of
Evolution fame) and translator
first, who (to their credit) went to
the trouble of correcting several
banally gross errors from the
Italian version of the book (such as
the claims that all animal phyla,
including Protozoa, Porifera, and
Cnidaria, appeared in the
Cambrian, and that there are no
known fossil transitional forms in
cetacean evolution).

The alternative view of the bio-
logical world Sermonti proposes
has less to do with science, even
anti-Darwinian structuralism, and
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more with some sort of passive,
contemplative mysticism.
Ultimately, Sermonti seems to sug-
gest, we should just marvel at
nature’s intricacies, and give up on
trying to understand it with our
faulty tools: “The budding flower
of the world is a cathedral of cathe-
drals, and it remains to us to bend
our knee and say ‘Domine, non
sum dignus’”.

I am all for being transported by
contemplation of nature at times,
but Sermonti is not St Francis, and
his anti-scientific approach ulti-
mately sounds alternatively resent-
ful (of the veil-piercing successes
of science) and defeatist (of its
future prospects). The goal of
Sermonti’s approach, however, is
not knowledge but, as he states in
a 1996 open letter to Rupert
Sheldrake in Rivista di Biologia
(Sermonti 1996), to endow the
modern world with an “enchanted
and magic aura” (interestingly,
Sermonti is also the author of sev-
eral books and articles of literary
criticism of fables and fairy tales).

If one has to look for a positive
aspect in the book, it may reside in
the exposure of creationist and
“intelligent design” readers to
some of the more respectable
structuralist ideas, which although
limited may be something not
often encountered in their pam-
phlets. As one of the founders of
the Osaka Group, Sermonti should
at least have a reasonable under-
standing of structuralism. Alas, he
barely runs through the topic in a
couple of chapters (most effective-
ly in the one entitled “Prescribed
forms of life”). He talks about
D’Arcy Thompson and even
describes Brian Goodwin’s more
pragmatic approach to structural-
ist embryology, only later to essen-
tially apologize for its empirical
nature, and fall back on empty fluff
such as Rupert Sheldrake’s “mor-
phic resonance” and the “inherent
collective memory” of natural sys-
tems.

So, all in all, between the poor
arguments, the many errors, and
the misrepresentations, what is left
of this book to leave a mark on the
reader is the “charming prose”
Behe alludes to.Certainly Sermonti
loves to turn out flourishing phras-
es and rich descriptions — possi-
bly even too much for many

English readers, more used to terse
and utilitarian prose. Another
Discovery Institute Fellow,
Jonathan Witt, crows, “Anyone
who believed in reincarnation
would say Sermonti was a poet in
a former life.” Judging solely from
this book,any knowledgeable read-
er would have a hard time believ-
ing that Sermonti has been a scien-
tist in this life.
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The Republican War on Science
by Chris Mooney
New York: Basic Books, 2005. 342
pages

Reviewed by Robert L Park,
University of Maryland

Faith-Based Government

On August 1, 2005, in an interview
with Texas reporters, the

President of the United States of
America publicly declared war on
science. Siding with biblical literal-
ists, George W Bush called for
“intelligent design” to be taught in
public schools alongside the theo-
ry of evolution (see p 13). An
undeclared war that had smol-
dered behind the headlines sud-
denly broke out on the front

pages. The war on science was
now national news.

It was certainly not the first
time that George W Bush had
embraced ideologically driven
pseudoscience. Large blocks of the
scientific community had already
been alienated by the President’s
stand on such issues as climate
change, missile defense, abortion,
stem cell research, the environ-
ment, the test ban treaty, energy,
and so on. But now, as if by design,
he had found the one issue that
seemed to offend every scientist.
Darwin’s theory of evolution by
natural selection occupies a spe-
cial place in the world of science.
When it was published in 1859,
the reaction of the great biologist
Thomas Huxley was “why didn’t I
think of that?” Every scientist
since,whatever his or her field,has
felt that same sense of awe. How
could an idea of such clarity and
simplicity, an idea that explains so
much of what is known, have elud-
ed scientists for so long? Darwin’s
theory of evolution demonstrates
what the human mind is capable
of when it’s freed from the shack-
les of tradition. It is treasured by
scientists in every field — even as
it is despised by the religious right.

Robert L Park is Professor of Physics
at the University of Maryland, and
Director of Public Information of
the Washington DC office of the
American Physical Society. He writes
a weekly update on science, “What’s
New?” (<http://bobpark.physics.
umd.edu/>), and is the author of
Voodoo Science (New York: Oxford
University Press, 2000).
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By fortunate coincidence, even
as the President was calling for a
religious fable to be taught beside
science in our schools, the story of
how the most advanced nation on
earth came to reject science, Chris
Mooney’s The Republican War on
Science, was already at the printer’s.

The Republican dismissal of
mainstream science actually began
two decades ago with Ronald
Reagan’s Strategic Defense
Initiative, a missile defense pro-
gram commonly referred to as “Star
Wars”. Technological optimism
was substituted for scientific reali-
ty. The reckless Reagan “dream” of
“rendering nuclear weapons impo-
tent and obsolete” never had any
realistic prospect of working and
risked initiating a peremptory
strike from the Soviets.“Star Wars”
— overwhelmingly opposed, even
ridiculed, by the scientific commu-
nity — simply did not work. Now,
under George W Bush, a vastly
scaled-down version of Star Wars is
also opposed by scientists, and it
also does not work.

George W Bush, like Ronald
Reagan, has no interest in science.
Bush, like Reagan, saw no urgency
in appointing a science advisor
and listens to whoever tells him
what he wants to hear. It was
almost a year before Jack
Marburger, a physicist and director
of Brookhaven National
Laboratory, was confirmed as
director of a scaled-down White
House Office of Science and
Technology Policy. Moreover, the
job had been stripped of the rank
of Special Advisor to the President,
greatly reducing the influence of
science in this administration.
None of this seemed to perturb
Marburger, a registered Democrat,
who was President of the State
University of New York at Stony
Brook prior to becoming director
at Brookhaven.

Following the President’s com-
ment on teaching “intelligent
design”, however, Marburger,
whom the President had not both-
ered to consult, told The New York
Times that the President had been
misunderstood.“Evolution,”he said,
is the “cornerstone of modern biol-
ogy,” whereas “‘intelligent design’ is
not a scientific concept.”All of this
is perfectly true, but he needed to
be telling this to the President, not

The NewYork Times.The President
did not bother to take notice of
Marburger’s comments.

Scientists have traditionally
been reluctant to take public
stands as a group on partisan polit-
ical issues, believing that science
should be a high priority for both
parties. But as Mooney points out,
that changed on February 18,2004,
when 60 leading scientists, includ-
ing 20 Nobel laureates, signed a
statement denouncing the Bush
administration for distorting scien-
tific information and manipulating
the process by which science
advice is factored into government
decisions.To the charge of manipu-
lating the science advisory process,
the eloquent White House
response was to eject two advo-
cates of stem cell research from the
Council on Bioethics, replacing
them with three appointees whose
opposition to stem cell research is
solidly faith-based.

The number of Nobel laureates
signing the statement eventually
rose to an astonishing 48, along
with 62 recipients of the National
Medal of Science. The administra-
tion response was to trivialize the
issue. John Marburger was
assigned the task of belittling the
statement. Marburger, after all, had
nothing else to do. He told The
New York Times that it was just a
matter of a few scientists “getting
their feathers ruffled.”

It is one thing to point out how
pervasive the Republican war on
science has become, another to
devise a strategy for deterring
future abuse. In a final chapter, or
“Epilogue,” Mooney makes it clear
there is no one solution.Legislative
reforms are needed to safeguard
science advice and rescind mea-
sures that have served to further
politicize science. Moderate
Republicans might convince their
more extreme colleagues of the
dangers of science abuse,but so far
he points out, “we can detect no
evidence” that they are having any
effect. Indeed, in the short time
since Mooney wrote those words,
the lure of the White House has
pushed Republican moderates
such as McCain and Frist, who wit-
nessed the power of the Christian
right in the last election, to
endorse the teaching of “intelligent
design” alongside evolution.

Strong belief in “fair play” is one
of the most appealing characteris-
tics of Americans, but it is often
exploited by fringe groups who
have little rational justification for
their positions. Reporters also jus-
tify giving “balanced” treatment to
such issue on which one side has
little or no sensible support.

But in the end, Mooney says,
“We must mobilize the natural
defenders of Enlightenment val-
ues: scientists themselves, who all
too often fail to engage anti-evolu-
tionists and other know-nothings
in defense of what they hold dear.”
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Paradigms on Pilgrimage:
Creationism, Paleontology, and
Biblical Interpretation 
by Stephen J Godfrey and
Christopher R Smith 
Toronto: Clements Publishing,
2005. 207 pages

Reviewed by Daryl P
Domning, Howard University

There are plenty of books today
that counter the arguments of

“creation scientists” with catalogs
of hard evidence from legitimate
science. These are useful sources
for teachers and debaters who
have to confront creationists, and
for the occasional reader who is
genuinely seeking answers to the
scientific questions being raised.
They are much less useful, I sus-
pect, to the many who are
wrestling with the deeper, existen-
tial issues, such as the meaning of
life, the explanation of evil, and the
existence of God.

These sincere questioners, non-
scientists for the most part, are not

Daryl P Domning is a paleontologist
at Howard University specializing
in sirenian evolution. His book
Original Selfishness was published by
Ashgate in 2006.
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passionately concerned about
DNA or radiometric dating. What
they are passionate about is the
tension they feel between science
and their own religious faith. By
failing to address these deeper
issues (which are the real driving
force of the perennial controversy
over evolution) and playing the
creationists’ game (arcane scientif-
ic disputes in which doubts about
evolution can easily be planted in
laypeople’s minds), many earnest
evolutionists just help perpetuate
the present stalemate.

Paradigms on Pilgrimage is a
rarity: a book that can be recom-
mended to people who are trying
to think their way through the con-
flicting claims of fundamentalism
and modern biblical scholarship as
well as natural science. It should
appeal to such readers, and maybe
persuade them, because it is the
highly personal story of two for-
mer fundamentalists who made
that same intellectual and spiritual
journey themselves.

Stephen Godfrey is a paleontol-
ogist and curator at the Calvert
Marine Museum in Solomons,
Maryland. A Canadian with a PhD
from McGill University, he has
worked on a variety of fossil verte-
brates, most recently whales.
Raised an evangelical Christian and
young-earth creationist, he
encountered more and more con-
trary evidence as he pursued his
studies in biology and paleontol-
ogy from elementary through grad-
uate school. In the first half of this
book, he recounts his inner strug-
gles with the implications of
superposed fossil forests, foot-
prints, and faunas in layered rocks;
resemblances between
Archaeopteryx and dinosaurs; and
other evidence that finally con-
vinced him to abandon creation-
ism.

Godfrey’s story is neatly com-
plemented by that of his brother-
in-law, Christopher Smith, a Baptist
minister and Bible scholar. In the
second half of this joint intellectu-
al autobiography, Smith describes
the very different but convergent
path that led him to their eventual
co-authorship. In his teens he con-
verted from mainline Christianity
to fundamentalism and creation-
ism. Pursuing his aptitude for lan-
guages and literature through stud-

ies at Harvard, seminary training,
and a Boston College PhD, he too
had his fundamentalist beliefs
increasingly challenged. In his
case, however, the challenges were
to his literal reading of the Bible
and came from the biblical text
itself and his growing grasp of lit-
erary criticism.

By this time he was married to
Godfrey’s sister, and witnessed
Godfrey’s disillusionment with cre-
ationism at close range. Already
perplexed by evidence for evolu-
tion (though not understanding it
well) and impressed by his paleon-
tologist in-law’s sincerity of moral
purpose, Smith increasingly came
to see a middle ground between
“moral though unscientific” cre-
ationism and “scientific but
amoral” evolutionism. Together
they moved toward a new under-
standing of God as having created
by means of evolution, and agreed
to share their stories through this
book.

The result fascinatingly docu-
ments the thinking of real people
as they move into and out of the
creationist worldview. Along the
way, they also provide some gems
of original, ingenious arguments
against creationism and biblical lit-
eralism — which are of all the
more interest because they were
ones that actually helped change
these individuals’ minds.

Why,asks Godfrey (p 76),would
God have made the first tetrapods
look so much like contemporane-
ous fish, when they could have
been created so different in time
or morphology as to raise no sus-
picion that they evolved?
Moreover, the Bible says that God
sent rain on the land of Palestine;
but even creationists do not see
the meteorological explanation of
rain as a denial of God. So couldn’t
biological diversity, which the
Bible also attributes to God’s
action, likewise have come about
through natural means (p 83)?

Most enlightening to the aver-
age scientist will be Smith’s com-
ments on the literary, rather than
literal, sense of Genesis 1–3. For
example, the clear contradictions
between the creation accounts in
Genesis 1 and 2 can only mean
that the editor(s) of Genesis who
juxtaposed them did not under-
stand them to be works of history

(p 122).Furthermore,Genesis does
not teach that physical death was
the result of Adam’s Fall: before the
Fall, God told humans and animals
what to eat (Genesis 1:29–30), but
why would they need to eat if they
could not die (p 163–4)?

The final section of the book
offers an original reading of
Genesis 1 with commentary, to
show how this creation account
presents (and makes good sense
as) a naïve observational cosmolo-
gy radically different from our
objective scientific one. For exam-
ple, the creation of light on the
first day seems to us inconsistent
with the sun’s creation only on day
4 — but not if the original light is
identified as twilight, which
always appears in the sky even
when the sun does not (as on over-
cast days).We now know this light
comes from the sun, but the
ancients would have been justified
in thinking it to be an independent
entity. The authors’ argument —
that the biblical authors were not
and did not claim to be omniscient
about the natural world — restores
to the biblical text the integrity it
loses in the hands of literalists.

This book is an enjoyable and
stimulating read that will give evo-
lutionists insight into the minds of
their opponents, and give creation-
ists persuasive reasons to change
their minds.To my mind, it’s a valu-
able contribution.
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The Trial of John T Scopes: A
Primary Source Account
by Steven P Olson
New York: The Rosen Publishing
Group, 2004. 64 pages

Reviewed by Glenn Branch,
NCSE

Eighty years on, the Scopes trial
continues to fascinate. Steven P

Olson’s The Trial of John T Scopes,
in a series called Great Trials of the
20th Century, is aimed at readers
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between 9 and 12 years old. (The
author is a freelance writer in
Oakland, California, not to be con-
fused with the science writer
Steven Olson, whose publications
include Mapping Human History
[New York: Houghton Mifflin,
2002].) The book is equipped with
a variety of useful aids, including a
glossary, a page listing a few
sources for more information (and
giving a link to a regularly updated
web site with relevant links), a
short list of further readings, and a
brief but adequate index. It is also
extraordinarily well illustrated,
mainly by sepia-toned pho-
tographs from the time of the trial.

Populated by a colorful cast of
characters, teeming in anecdotes
hilarious and touching, and redo-
lent with antecedents in and impli-
cations for science, religion, educa-
tion, law, and popular culture, the
Scopes trial might overwhelm any
writer. To his credit, Olson pro-
ceeds in workmanlike fashion,
establishing the scene with a com-
pelling opening chapter (“The
meeting at the drugstore”), sketch-
ing the scientific and religious
background and the preparations
for the trial, detailing the eight
days of the trial at a brisk pace in
four chapters, and pondering “The
meaning of the Scopes trial” in a
concluding chapter. He writes
clearly and, for the most part, at a
suitable level for his intended read-
ership, and, given the limits of the
space available to him,he succeeds
in sketching the essential contours
of the trial.

Such a brief book is almost
bound to contain a variety of triv-
ial errors, both of commission and
omission, and much can be
excused in the name of brevity and
simplicity. Unfortunately, the value
of Olson’s book is vitiated by sub-
stantive errors — in law, the histo-
ry of science, and religion — that
cannot be so easily excused.

Olson’s grasp on the legal issues
involved in the case is shaky. At
two points (p 37, 53) he writes as
though he thinks that the First
Amendment is only about the free-
dom of speech, and he misreads
two passages in such a way as to

corroborate that impression. On
page 30, he quotes John R Neal as
saying, “The legislature spoke for
the majority of the people of
Tennessee, but we represent the
minority, the minority that is pro-
tected by this great provision [free-
dom of speech] in our constitu-
tion.” But the interpolation is
wrong; Neal was arguing that the
Butler Act violated the constitu-
tional guarantee of freedom of reli-
gion (Anonymous 1990: 55).
Similarly, on page 53, Olson wrong-
ly claims that Epperson v
Arkansas was decided on freedom
of speech grounds. Nowhere in his
book is the First Amendment actu-
ally stated.

Olson also struggles with the
task of explaining the defense’s
legal strategy. True, it is frequently
difficult to tell exactly what the
strategy was, since the factions in
the defense team differed among
themselves about how to argue
the case, and in the trial they
adopted a scattershot approach: as
Olson notes, the defense’s motion
to quash the indictment involved
14 separate points of Tennessee
and federal constitutional law.
Nevertheless, the major theme of
the defense strategy was to argue
that the statute under which
Scopes was prosecuted — which
forbade teachers in the public
schools “to teach any theory that
denies the story of the Divine
Creation of man as taught in the
Bible, and to teach instead that
man has descended from a lower
order of animals” — presupposed
and thus privileged a particular
religious view, that evolution is
incompatible with divine creation.
By concentrating on issues about
freedom of speech and academic
freedom, Olson’s account distorts
the trial.

The scientific content of the
book is understandably limited, but
still inadequate. Olson incorrectly
describes Darwin’s conception of
natural selection as occurring at
the level of species (p 13–4).
Moreover, he fails to distinguish
Darwin’s argument for evolution
(in the sense of common ancestry)
from his proposal of natural selec-
tion as its driving force.The result is
manifest in his discussion of The
Fundamentals, which, he says,
“argued that the stories of the Bible
were truly the word of God and
there was no room for interpreta-
tion. The Book of Genesis was
right, and Charles Darwin was
wrong” (p 16). To be sure, The
Fundamentals contained such
essays as “The decadence of
Darwinism” and “The passing of
evolution”. But the primary target
of the essays was not evolution as
such but selectionism (or
“Darwinism”), and the fundamen-
talist assault on Darwinism was bol-
stered by the fact that natural selec-
tion, then just beginning to emerge
from its eclipse (Bowler 1983), still
looked scientifically dubious.

Finally, although Olson is clearly
striving to be appropriately
respectful of religious sensibilities,
he seems at times to be persuaded
by Darrow’s portrayal of the trial
as a clash between religion and sci-
ence. Besides his caricature of The
Fundamentals, he stresses
Darrow’s objection to the court’s
opening with prayer (p 55), with-
out noticing that modernist clergy
were later allowed to alternate
with their fundamentalist col-
leagues (Larson 1997: 167). In his
account of the grueling interroga-
tion of Bryan, he writes, “Darrow
finally got Bryan to agree to the
moment when God created Earth:
October 23, 4004 BC, at 9:00 AM” (p
46) — which, to be pedantic, is
wrong; only the year was men-
tioned, and Bryan was hesitant
about it (Anonymous 1990:
287–90) — and then describes
Bryan’s disavowal of a “six days of
twenty-four hours” creation as a
disavowal of “the plain text of the
Bible” (p. 48), as if only a young-
earth creationist reading of the
Bible were conceivably legitimate.

The Trial of John T Scopes is
not a bad book about the Scopes
trial for its intended readership.

Glenn Branch is deputy director of
the National Center for Science
Education.
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But with greater attention to the
legal issues and greater sensitivity
to the scientific and religious
milieu of those eight hot days in
Dayton, it could have been a much
better one.
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Evolution, Creationism, and
Other Modern Myths
by Vine Deloria Jr
Golden (CO): Fulcrum Publishing,
2002. 274 pages

Reviewed by H David Brumble,
University of Pittsburgh

Iwas channel surfing last night,
when a nest of dinosaur eggs

caught my eye. It turned out that
they were plaster casts of dinosaur
eggs, but that was okay. A professo-
rial type — tweedy jacket, scruffy
beard, haircut a couple of weeks
overdue — was pointing out that
each of the eggs in this nest was
found with the narrow end down.
This was not the way they were
laid. No, this orientation is clear
evidence that all the eggs in this
nest had floated — and so, these
eggs turn out to be evidence of the
biblical flood. Genesis is history.

Now, this was wonderful:
Noah’s flood picked up these very
eggs, floated them about upon the
bounding main, and then, when
the waters abated 150 days later
(Genesis 8:3), gently floated those
eggs down to rest still in perfect

formation. But we were supposed
to believe this delicious absurdity
because it was delivered by a man
costumed as a professor. His hair
was carefully mussed, his tie was a
bit askew, and he had the plaster
eggs set up on one of those labora-
tory-bench tables with the faucet
and sink, the kind of thing that we
find down front in chemistry and
physics lecture halls. Behind the
table was a blackboard — again,
just the kind of thing we all
remember seeing in science lec-
ture halls.Occasionally this TV pro-
fessor would dash back there to
draw something on the board. He
did this quickly and carelessly, just
as an excited physics professor
might do.

This is American Indian provoca-
teur/lawyer Vine Deloria’s method
exactly. In his first anti-science dia-
tribe, Red Earth, White Lies (1995),
Deloria donned a professor cos-
tume — footnotes, scholarly cita-
tions, and impressive bibliography
— to tell us that the Genesis
account of Noah’s flood is real his-
tory, that humans and dinosaurs
were probably on earth at the same
time, and that college basketball
players are taller now than they
were a generation ago because of
higher levels of carbon dioxide in
the air. In Evolution, Creationism,
and Other Modern Myths, Deloria
pulls the costume out of the closet
again, this time to scrawl upon the
studio blackboard that:

the earth’s mountain chains
were probably formed as
wave-action response to
planetary fly-bys (p 107);

ancient Chaldean star charts
going back 370 000 years
might well have been based
on actual observations (p
166);

ancient Sumerian civilization
was probably installed, all in
one piece, by extra-terrestri-
als (p 169);

American Indians might well
have seen the flying
machines of such ancient
extra-terrestrials (p 174);

all of Judeo-Christian theolo-
gy might well have been
developed in response to
oppressive rule by space

aliens (p 175).

Deloria is careful not to make defi-
nite assertions in some of these
matters. He wants us to under-
stand that he is open-minded, that
he is not bound by dogma, as is
that credulous and pitiful tribe, the
Scientists. He does not claim to
know, for example, that the
ancient astronaut theory is cor-
rect,but he does“believe that it has
much to tell us and should be a
topic for serious historical investi-
gation” (p 179).

But Deloria’s professor costume
consists of more than an open
mind. The book is graced by 372
footnotes. But anyone who takes
the trouble to check the footnotes
will find pseudo-scholarship. At
one point, for example, Deloria
assures us that science is now
rapidly coming to accept
Velikovsky’s idea that tribal oral
traditions preserve accurate mem-
ories of civilization-ending “celes-
tial events” (p 211). Deloria’s
authority for this extraordinary
claim? A one-page article in the
Denver Post. Deloria provides nei-
ther source nor explanation for the
strange assertion that the Dead Sea
Scrolls “revealed evidence” that
Jesus was a “deluded revolutionary
hero” (p 115). For his summary
statement of the nature of Western
religious thought, Deloria relies on
Newsweek (p 126).

Deloria suggests that perhaps
the ancients burned their sacrifi-
cial animals because their gods
were in fact space aliens — and
those aliens had “experienced an
illness from badly cooked food
early in their occupation of the val-
ley in which the Garden of Eden
was located” (p 176). Deloria’s
source is CA O’Brien, an “English
prehistorian” (p 175). But Deloria
does not cite a particular work by
O’Brien, and so, alas, we will never
know just what evidence there
might be for this interesting idea.

Some of Deloria’s sources are
“creation scientists”, such as
Donald Patten, and the book brims
with old creationist canards: that
scientific attitudes toward evolu-
tion is basically religious, that the
earth is far younger than the geol-
ogists would have us believe, that
humans are not related to apes,
that Noah’s flood was real, and that

H David Brumble is Professor of
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all creationists want, really, is open-
ness to ideas.

In fact, Deloria’s insistence that
this book offers “no comfort to reli-
gious fundamentalists” (p ix) is
merely a part of his scholar’s cos-
tume. Deloria’s second-hand evolu-
tion bashing — his summaries of
anti-evolutionist books by Richard
Milton, Jonathan Wells, Phillip
Johnson, Patten, and others — is
comfort indeed for fundamental-
ists. (On the other hand, funda-
mentalists will probably be as
amused as I am by Deloria’s space
aliens obsession.) 

And goodness, we are supposed
to be impressed by the breadth of
Deloria’s learning. He moves confi-
dently from biblical and classical
scholarship, to theology, European
and American history, astronomy,
geology, paleontology, anthropolo-
gy, archaeology, ancient and
American Indian mythology,
physics, the law, philosophy, and
the history of science. But his
scholarship is a quarter-inch deep,
merely another part of his cos-
tume.

One of the points that Deloria
most wants to make, for example,
is that, unlike tribal peoples, both
science and Christianity are sadly
limited by their sense that time is
linear. It was, he assures us, St
Augustine who “firmly implanted
the idea of the absolute progres-
sion of time in the Western mind
so that it became a constant” (p
131). This casual reference to
Augustine does seem impressive.
But those who have read some
Augustine will remember that he
distinguished between time,which
was created, and God’s eternity,
which exists outside of time (see,
for example, City of God 12.6).
Strange, then, to say that Augustine
could think of time only as a single
“absolute”. It is also strange to
think that no one in the Western
tradition had thought of time as
linear, until Augustine in the 4th
century. What about all those Old
Testament genealogies? Think of all
the ancient Egyptian chronicles.
Deloria provides no citation here
and no explanation, so we are left
with no idea as to what he has in
mind. (Toulmin and Goodfield’s
account of The Discovery of Time
[1965], by the way, mentions
Augustine only twice, briefly.) We

are left with the impression that
Deloria’s reference to Augustine is
decoration merely, a shiny button
on his costume.

The scary thing about the book
is that a wide range of those who
know better put on “political cor-
rectness” spectacles when evaluat-
ing Deloria’s pronouncements on
science, religion, and oral tradi-
tions. Historians Dee Brown and
Alvin M Josephy Jr provided dust-
jacket praise for Deloria’s Red
Earth,White Lies. Can you imagine
these men praising a creationist’s
book that argued that humans and
dinosaurs were on earth at the
same time? Studs Terkel claims to
regard the present book as “revela-
tory”. Does Terkel really believe
that the people of the Old
Testament were worshiping space
aliens? And Deloria was one of 70
authors and illustrators invited to
speak at the National Book
Festival, hosted by Laura Bush in
October 2002. Deloria’s anti-evolu-
tionist, ethnic-creationist speech
was televised by C-SPAN. Imagine a
Southern Baptist being provided
such a forum to expound Biblical
creationism! 

Those who are inclined to give
to Deloria’s ideas a free pass from
scholarly criticism for any reason
should realize that loopy ideas can
have serious consequences. In Red
Earth, White Lies, for example,
Deloria castigated geologists and
paleontologists (the most deluded
sub-tribes of the Scientists) for
their obstinate neglect of American
Indian oral traditions. His argu-
ment went like this: The earth is
not nearly so old as the geologists
would have us believe; and tribal
memories going back thousands of
years are accurately preserved in
oral traditions; therefore,geologists
should learn about the formation
of the earth from tribal oral tradi-
tions. Similarly, paleontologists
should look to tribal oral traditions
for accurate information about
dinosaurs.

This theme is continued in the
present book. Here the idea is that
geologists need to study tribal oral
traditions that describe various
“ages” or “worlds”. Geologists
should notice that these “ages”
were bounded by catastrophes —
and so, if only they would pay
attention to ancient “non-Western”

oral traditions, geologists would
be able to work up a vastly abbre-
viated, much more accurate geo-
logical time-line.

Now,geologists and paleontolo-
gists are unlikely to follow this
advice — but the uncritical,accep-
tance of these ideas by so many
public figures is shaping the pub-
lic sense of the reliability and
extent into antiquity of oral tradi-
tions. This has real-world conse-
quences in land-rights cases, such
as in the famous case of
Kennewick Man.

In this case, skeletal remains
found near the Columbia River
were determined to be nearly
10 000  years  old, a  good  deal
older than the earliest evidence of
American Indian habitation in this
region. Some Umatilla Indians
argued that the bones ought to be
handed over to them for “reburial”
on the grounds that, since their
oral traditions tell of the creation
of the Umatillas in this region
some 10 000 years ago,
Kennewick man must be Umatilla
(see Chatters 2002: 87). A
Portland court recently decided
this case in favor of the scientists
(Bonnichsen et al v US Army
Corps of Engineers et al, 2002) —
but it was a near thing.The loss to
science would have been consid-
erable, since these bones seem to
be important evidence that there
was more than a single pre-
Columbian immigration to the
Americas. And this is but one
example of the sort of damage
that uncritical acceptance of the
ideas in this book could cause.
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VINE DELORIA JR
DIES

Vine Deloria Jr, a Standing
Rock Sioux who championed
the rights of Native Americans
through his writing and
activism, died on November
13,2005,at the age of 72.Born
in 1933 in Martin, South
Dakota, near the Pine Ridge
Oglala Sioux Indian
Reservation, Deloria served in
the United States Marine
Corps in the 1950s before
receiving a degree in general
science from Iowa State
University and a master’s
degree in theology in 1963
from the Lutheran School of
Theology in Illinois. In 1970
he received a law degree from
the University of Colorado,
where he taught history from
1990 to 2000. The most
famous of his twenty-plus
books is Custer Died For Your
Sins (New York: Macmillan,
1969), in which Deloria inci-
sively criticized the stereotyp-
ing of Native Americans.

Deloria’s commendable
respect for Native American
tradition seemed to go too far,
however, with Red Earth,
White Lies (New York:
Scribner, 1991), which distort-
ed science in the service of
upholding traditional
accounts of creation. Writing
in American Literary History
(1998; 10 [2]: 335–346;
reprinted in RNCSE 1998
Nov/Dec; 19 [6]: 10–14), H
David Brumble of the
University of Pittsburgh
described the book as “ethnic
pseudoscience,” noting its
affinities and debts to young-
earth creationism. Similarly,
Deloria’s later book
Evolution, Creationism, and
Other Modern Myths (Golden
[CO]: Fulcrum, 2002)
brimmed, as Brumble noted in
his review for RNCSE (p 49),
with “old creationist canards”
and “second-hand evolution
bashing.”

See also the obituary in The New
York Times (2005 Nov 15).

Glimpses of the Wonderful: 
The Life of Philip Henry Gosse
1810-1888
by Ann Thwaite
London: Faber and Faber, 2002.
387 pages

Reviewed by Robert Ackerman

Philip Gosse’s life was one of
unremittingly energetic achieve-

ment. It began unpromisingly: his
family was poor (his father was an
itinerant portrait painter), he
lacked influential connections
who might have opened doors for
him, and his formal education
ended at the age of 15.
Nonetheless, through extraordi-
nary industry, remarkable powers
of observation, an accessible liter-
ary style, and artistic talent in illus-
trating his work, by middle age he
had become the most popular
writer on natural history in Britain,
a fellow of the Royal Society, and a
wealthy man. In addition he was
blessed with an optimistic tem-
perament and a happy marriage.
All in all, truly an admirable person
and (I intend the phrase unironi-
cally) an eminent Victorian.

Inevitably there were clouds as
well.The first was the devastating
loss of his wife to cancer after only
eight years of marriage. (The
upbringing of his son, Edmund,
about whom more below, was a
continuing worry later.) Further,
Gosse was a member of the funda-
mentalist denomination known as
the Brethren (often mistakenly
called Plymouth Brethren) and as
such committed to a literal under-
standing of the Bible as the
inspired word of God. In his own
scientific work, primarily on
microscopic marine creatures
(especially the rotifers), he was
keenly aware of the exquisite adap-
tation of species to their environ-
ments, and had he lived a century
earlier this awareness would prob-
ably not have caused him any spe-
cial anxiety. As an almost exact
contemporary of Darwin, howev-

er, he could not avoid the evolu-
tionary ideas that seemed to be “in
the air” everywhere, and he felt
keenly the implied threat to the
basis of his religious life. The evi-
dence for continuing geological
change presented by Lyell in the
1830s, along with his intimate
familiarity with the work of the
leading naturalists of his day (he
was a friend of Darwin, Huxley,
and Wallace among others),precip-
itated an intellectual and emotion-
al crisis. After much thought and
prayer, in 1856 he came to believe
that the Lord had shown him an
ingenious way to reconcile the bib-
lical timetable of creation and
immutability of species with the
implications of evolutionary natur-
al and physical science.

His answer was “prochronism”,
which he presented in Omphalos
(1857). If, as he assumed,Genesis is
literally true and therefore species
do not and cannot change, it then
must also be true that God created
the whole of the natural and phys-
ical world as we know it. That is,
the trees in Eden came complete
with growth rings, God included
fossils in the rocks, and Adam and
Eve were fashioned with navels
(“omphalos” is Greek for navel)
even though they were not born of
woman. The appearance of “past-
ness,” then, was an inherent and
therefore benign attribute of the
divine plan for the world. Gosse
thus concluded that the conflict
between the biblical account of
creation and the evidence for evo-
lution and the new chronology
implicit in geology and biology
implied by it was illusory.

Thinking that he had thus
resolved the conflict between sci-
ence and Christianity, he was
shocked when neither the godly
nor the worldly appreciated
Omphalos. His friend the novelist
Charles Kingsley rejected prochro-
nism because if he accepted it he
would also have to accept a God
who was a deceiver,whereas those
who approached the natural world
without supernatural assumptions
saw prochronism as the makeshift
that it transparently was. (Of
course, the flaw lay in its complete
untestability — explaining every-
thing, it explained nothing.)

Omphalos, however, was one of
Gosse’s few failures, and its
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adverse reception, though person-
ally hurtful, did not dent his repu-
tation as an exponent of science,
which continued to grow through
the 1860s and 1870s. (Gosse’s
greatest innovation was his devel-
opment of the aquarium, which
permitted those whom he had
inspired to enjoy at home the crea-
tures they found at the seaside and
which also did a great deal to nour-
ish the infant tourism industry; its
development concomitantly creat-
ed the trade of dealers in marine
specimens.) 

Philip Gosse, though known
today only to historians of science,
also figures as the dour, even tyran-
nical parent in the classic autobiog-
raphy by his son, the Edwardian
man of letters Edmund Gosse,
Father and Son (1907). As Ann
Thwaite narrates Philip Gosse’s life,
she takes pains to show how fre-
quently and significantly Edmund
darkened the colors in the portrait
of his father. In Father and Son,
which I warmly recommend, Philip
Gosse appears to be overbearingly
protective, driven by his anxiety
lest Edmund, his only child and the
living reminder of his beloved dead
wife, drift away from the true path
of faith — which of course he did.
Thwaite is able to offer this useful
corrective to Edmund’s revenge (if
that is what it was) because she is
blessed by access to an abundance
of written sources, both by and
about Philip Gosse.

The book, which contains many
photos and illustrations from
Gosse’s books, is a pleasure to
read.The narrative flows easily, and
the author has done an immense
amount of research, especially in
setting Gosse within the larger
intellectual and social context of
the nineteenth century.Thwaite is
neither a scientist nor a historian
of science and must rely on the
judgments of others in assessing
Gosse’s contributions to scholar-
ship,but in the event this is no seri-
ous shortcoming because histori-
ans of science are unanimous in
their appreciation of his work. She
also offers a sympathetic descrip-
tion of Gosse’s spiritual life, and
especially of his passionate hope
that he might be one of the elect
who are on earth when the Second
Coming occurred. The absence of
polemic on Thwaite’s part gives

her book an extra resonance for
readers today because of the disin-
terested insight it offers into a crit-
ical early moment in the modern
history of the relations between
science and religion.
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The Piltdown Forgery
by Joseph S Weiner
Oxford: Oxford University Press,
2004. 248 pages

Reviewed by Jim Foley

“Piltdown Man” was discovered
in Sussex, England, by Charles

Dawson, an amateur fossil hunter,
and unveiled in 1912.Consisting of
a human braincase and an ape-like
jaw, it quickly became England’s
very own celebrity ape-man.
Further finds by Dawson strength-
ened its status as an early ape-
human intermediate. But by the
1940s, Piltdown was increasingly
being forced into the periphery
because nothing else in the fossil
record remotely resembled it.
Scientists were divided over
whether the Piltdown fossils
belonged to one species or were a
mixture of ape and human fossils,
but both explanations faced great
difficulties. While pondering the
problems with all the natural
explanations of Piltdown, it
occurred to Weiner that there
might be an unnatural explanation.
Once he and some colleagues
examined the Piltdown fossils with
that possibility in mind, the hoax
collapsed quickly. Many tests, most
of them unavailable when
Piltdown was first found, showed
beyond a shadow of a doubt not
only that the Piltdown Man was a
fraud, but so were most and proba-
bly all of the other fossils and arti-
facts found with it.

Stephen Jay Gould, for one, has
argued that the Piltdown hoax was
not all that well executed, and it is
probably true that it was lucky to
remain uncovered as long as it did.
Nevertheless, it is evident from
Weiner’s book that the hoaxer or
hoaxers went to a lot of effort and
showed considerable ingenuity
and persistence in the fabrication
of the hoax. It is also clear from
Weiner’s descriptions of the tests
that could be brought to bear on
fossils, even in the 1950s, that it
would be virtually impossible to
create another fraud to rival
Piltdown nowadays.

The most interesting question
about Piltdown is, of course, who-
dunnit? The difficulty is not in find-
ing plausible culprits, but in ruling
them out. Like some detective nov-
els in which all the characters are
suspects, virtually everyone associ-
ated with Piltdown Man has been
fingered as the hoaxer at some
point.

Once the fraud was discovered,
Weiner immediately started inves-
tigating it. At that point the fraud
was already over 40 years old, and
some of the principals were
already dead. However,Weiner was
still able to interview some of the
participants and many other peo-
ple with knowledge of the affair. It
was not until about 1980 that the
cottage industry of solving the
Piltdown fraud really kicked into
high gear. (One suspects that until
then, the scientific community was
so horribly embarrassed by
Piltdown that scientists could not
bring themselves to look at it.) By
then, of course, everyone with
first-hand knowledge of the events
at Piltdown was dead. So, although
later researchers have uncovered
further information not available
to Weiner, this book (originally
published in 1955) remains an
invaluable primary resource about
the Piltdown fraud.

In his conclusion,Weiner found it
extremely difficult to see how
Dawson could not be implicated,but
felt that his guilt could not be estab-
lished beyond reasonable doubt.

Chris Stringer’s new afterword
briefly brings the reader up to date
on developments in the 50 years
since Weiner’s book was originally
written. Ronald Millar, in his book
The Piltdown Men (London:Victor

Jim Foley has written extensively on
the hominid fossil record for the
TalkOrigins Archives, <http://www.
talkorigins.org/faqs/homs/index.
html>.



VOL 25, NR 3-4 2005

REPORTS

53

Gollancz, 1972), felt that precisely
because Dawson was such an obvi-
ous culprit, he would not have
committed the hoax. Millar
thought that the anatomist and
anthropologist Grafton Elliot Smith
was involved, with Dawson’s help,
since Smith would not have been
able to commit the fraud on his
own. Gould felt that Teilhard de
Chardin was involved, as did a
number of other prominent scien-
tists, including Louis Leakey. Frank
Spencer, building on the research
of Ian Langham, argued after a
comprehensive study that the
anatomist and anthropologist Sir
Arthur Keith was guilty along with
Dawson. In the 1970s a suitcase
belonging to Martin Hinton, a pale-
ontologist at the British Museum,
was discovered which contained
fossils apparently stained in a simi-
lar manner to Piltdown. It looks
very suspicious, but were these
Hinton’s early attempts at working
out how to forge Piltdown, or later
experiments to determine how it
was done?

And these are only a few of the
most prominent accusations; at
least 25 men have been implicated
in the forgery by various accusers.
John Evangelist Walsh in his book
Unraveling Piltdown (New York:
Random House, 1996) shows that
Dawson was involved in many
shady dealings involving fossils
and archeological items. (Stringer
considers this the best modern
book on Piltdown, and I agree.)
The fact that Dawson, the person
most closely involved with
Piltdown, had a record of similar
forgeries makes for a strong case
against him. In the end, Stringer
agrees with Weiner’s initial verdict
that Dawson was probably the cul-
prit (though he also has his suspi-
cions about Hinton) — but that,
short of some startling new evi-
dence, we will probably never
know for sure.

For more information about
Piltdown, visit the Piltdown Man
Home Page at <http://home.
t i a c . n e t / ~ c r i _ a / p i l t d o w n /
piltdown.html>.
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Controversy, Catastrophism,
and Evolution: The Ongoing
Debate 
by Trevor Palmer
New York: Kluwer Academic/
Plenum Press, 1999. 450 pages 

Reviewed by Hiram Caton

Trevor Palmer,an enzyme biologist
at the University of Nottingham,

provides in this volume a chronicle
of the emergence of catastrophe
evidence and thought. He explores
planetary science, paleontology,
geology, and evolution, with
emphasis on human evolution,
from about 1970 to 1999, but with
substantial expeditions into the
history of astronomy and evolu-
tionary theory, plus some early
20th-century material. The author
puts flesh and bone on his chroni-
cle by including contextual detail
about authors, about specific
books and articles, conference pro-
ceedings, special issues of journals,
and other factors bearing on the
conduct of science. These supple-
ments are requisite for dealing
with the principal theme — con-
troversy — but they do not consti-
tute a philosophy or a sociology of
science of controversy. He also
abstains from interpreting the sig-
nificance of contemporary cata-
strophism for understanding
“man’s place in nature”. One indi-
cation of this restraint is the tem-
per of the book’s conclusion.Titled
“Postscript — The hammer and the
pendulum”, it is a brief statement
promoting reconciliation by call-
ing on TH Huxley’s 1869 pro-
nouncement that catastrophism
and uniformitarianism are compat-
ible. Palmer does not mention that
no one paid this admonition the
least mind, including Huxley him-
self, who, a decade later, declared
that geologists had completely

refuted catastrophism.There is the
additional infelicity that, either
way, Huxley’s advice pertains to a
state of science that, on the
author’s own showing, bears little
comparison with its present state.

IfPalmer’sbookproposesnophi-
losophy of controversy, it is
nonetheless a major contribution to
understanding the growth of the
present position. Contemporary
catastrophism begins with Luis
Alvarez’s 1980 article proposing
that a 10-km–diameter asteroid
strike caused the Cretaceous–
Tertiary (K–T) boundary mass
extinction.It is the beginning in the
sense that the old idea of cata-
strophic impact now, for the first
time, escaped the stigma of fringe
science to compel the attention of
geologists and paleontologists. It
was the beginning also in the sense
that the experimental methods and
instruments needed to canvas the
question fruitfully were available
and continued to be refined.

The explosion of information
about the solar system initiated by
space exploration was, of course, a
major contributor to establishing
the revisionary premise that our
planet is subject to numerous cos-
mic perils, of which impacts are
one. Geology and paleontology
were primed for uptake of fresh
debate by immediately antecedent
developments.Geology had passed
through the anguish of the plate
tectonics controversy, which
raised the spectre of a catastrophe
interpretation of earth history.
Paleontology was eight years into
its adventure with the alternative
to gradualism, punctuated equilib-
rium. Impacts dealt the insurgents
a strong card by delivering a mech-
anism of mass extinctions while
rattling the confidence of gradual-
ists at the very time when the
advent of sociobiology strongly
stimulated reassertion of the grad-
ualist position. Exciting times.

Palmer thoroughly documents
the K–T extinction dispute.At that
time the geochemistry of mete-
orites and of impact traces was rea-
sonably well known, but there was
no candidate crater of the size and
time of the hypothetical impact.
Much of the debate concerned the
interpretation of impact traces
(iridium, shocked quartz, microtek-
tites), whether the extinction was
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more or less instantaneous or
phased over as much as a million
years, whether flood basalt vol-
canic activity was involved as an
independent cause or as an activi-
ty generated by an impact, and
whether climatic and ocean
changes associated with tectonic
activity figured in the scenario. In
1991 a candidate crater, dubbed
Chicxulub, 180 km in diameter,
was found off the coast of the
Yucatan Peninsula. Some protago-
nists interpreted this finding as
marking the end of the debate as
to whether impacts figured signifi-
cantly in extinction events. It was
not an isolated finding, but yet
another in a roster of about 140
impact craters dating over a period
of 1.4 billion years,which in turn is
nested in an increasingly sophisti-
cated planetary science of comet
and asteroid behavior that trans-
formed the impact concept from
the improbable to the expected.

Gradualists nevertheless contin-
ued to dispute the K–T boundary
mass extinction by contending
that the species turnover rate was
inconsistent with a single event or
a cluster of temporally closely asso-
ciated events, but consistent with
long-term climatic change associat-
ed with tectonic movement. Is it
then a stand-off? Not at all. The
controversy contributed signifi-
cantly to understanding the com-
plexity of extinction and radiation
events and stimulated the improve-
ment of evidence gathering and
evaluation methods. On this crite-
rion the debate was good science.
In addition, the debate compelled
gradualists to change their tune. In
1980, they dismissed, often deri-
sively, impacts as causal factors in
earth or evolutionary history. By
1995, even the most hard-nosed
accepted impacts in principle.This
admission entailed relinquishing a
key gradualist premise, that extinc-
tions result exclusively from ordi-
nary evolutionary competition.

The import of this concession
may be minimalized by invoking
the adage “One swallow doth not a
summer make.” Even if mass
extinctions are acknowledged, and
even if all five of the supposed
mass extinctions were due in part
or in whole to impacts, the gradu-
alist position still holds for the
grand tableau of evolutionary his-
tory.Palmer, as I interpret him,ever

so gently prods his readers to
reject this position. The reason is
— and again I am interpreting del-
icately phrased passages — that
“revised gradualism” preserves the
continuity of evolutionary thought
from Darwin forward, whereas
today’s evidence, properly evaluat-
ed, requires recognition of a funda-
mental departure from that history
— a departure still in the making.

The evidence falls under four
headings. First, there is a new con-
ception of the solar system.
Second, the old vision of a straight
march from anthropoid apes to
hominids to the human genus to
Homo sapiens has been replaced
by an erratic pattern in which
times and places of origins and
migrations are still undecided. In
particular, Chinese paleontologists
excavating two fossil-rich sites are
a new source of surprising evi-
dence of the early origin of Homo
erectus far from Africa. Third, the
punctuated equilibrium pattern,
even if it characterizes only a por-
tion of evolutionary history, is a
major departure from traditional
gradualism that requires specific
explanations for stasis and sudden
bursts of change. Finally, non-lin-
ear dynamics, which made its
debut in thermodynamics, may
have a future in the long-sought
explanation of the origin of life (to
mention but one field). I shall con-
fine my remarks to the first of
these headings, partly because it
bears most directly on cata-
strophism, and partly because few
areas of science have undergone
such stupendous growth in the
past quarter century.

Charles Lyell’s Principles of
Geology is the sacred text for uni-
formitarianism; Archibald Geikie’s
Founders of Geology (1905) set
the text in stone thanks to his
authority as Britain’s leading geolo-
gist. Palmer shows, by referencing
many authors over a two-century

period, that uniformitarians stigma-
tized catastrophism as miraculous
causality parading as objective sci-
ence.This is a pars pro toto fallacy.
The great exponent of cata-
strophism, Georges Cuvier, was a
dust-bowl empiricist hostile to
speculation. His example was fol-
lowed by his influential geologist
disciple, Elie de Beaumont. Palmer
dwells on the now well-known
criticism (first stated by Whewell)
of Lyell’s formulation of uniformi-
tarianism, which confounds a
sound methodological principle
(actualism) with an empirical the-
sis that geological processes are
uniform because they flow from
universal laws. The effect of this
blunder was to present earth histo-
ry as cyclic. Lord Kelvin’s deeply
resented intervention brought
geologists around to admitting
time’s arrow,but this was done as a
largely unacknowledged conces-
sion that avoided an explicit re-
analysis of principles.

I conclude this review by advis-
ing that it falls woefully short of
conveying the complexity and
quality of the author’s achieve-
ment.As one who converted some
time ago from the standard posi-
tion to catastrophism, I leave it at
noting that the conversion process,
at least in my case,was not effected
by mere acknowledgement that
catastrophic impacts have hap-
pened and will happen. One must
ponder the evidence in detail and
over time, because the transition
involves a profound discontinuity
of thought that alters also one’s
own sense of self. Palmer’s thor-
ough,polemic-free volume is a wor-
thy point of departure for those
wishing to try this adventure.
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EVOLUTION RESOURCES ON-LINE

I am developing two websites which,
taken together, include more than ten full-
length books on the evidence for evolu-
tion and the arguments against creation-
ism and “intelligent design”. See <http://
bio.sunyorange.edu> and <http://ocl.
watchers. net>.

There are hundreds of photos and
drawings and it is my hope that these
websites will serve as a valuable
resource for those involved in this battle.
Although the key resources are in place,
I am still in the process of editing these
texts and producing summary versions
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13 Answers

[In RNCSE 2005 Jan–Apr; 25: (1–2):
54, Steve Bratteng provided a list of
13 questions that can be answered
by evolution but not by “intelligent
design”. Now that readers have had
a chance to ponder these questions,
here are his suggested answers.]

As a follow-up to “13 questions for ID”
in the previous issue of RNCSE, here
are some answers that provide the
basic outline of the way in which evo-
lutionary theory addresses them. In
most cases, there is considerable elab-
oration available, beginning with
Nesse and Williams’s “Evolution and
the origins of disease” (Scientific
American 1998 Nov; 279 [5]: 86–93).

1During infections, the body locks
up iron in the liver. Although this

lowers levels of iron in the blood, it
also deprives bacteria of iron and pre-
vents their running wild. However, if
we give iron supplements to under-
nourished people (who have a
reduced ability to make antibodies to
fight off infection), the bacteria flour-
ish thanks to the higher blood levels
of iron and the reduced immune
response.

2 The first vertebrates adapted to
life out of the water had inherited

a structure that could exchange gases
with the blood stream — the swim
bladder. It was located close to the
spinal column above the digestive sys-
tem and, as today’s lungfishes show,
adaptations to life on land included
opening a passageway on the top of
the snout. Later, what became the
lungs filled the chest cavity, and the
digestive system moved back toward
the tail end. So, the lungs became a
ventral (belly-side) organ derived
from a dorsal (back-side) organ. The
air passageway, of course, followed

the migration, and crossed paths with
the food passageway.While there is a
mechanism to avoid choking, it fails
from time to time, making the
Heimlich maneuver a lifesaver.

3 Vertebrate eyes evolved from an
extension of the brain, with the

light-sensitive cells of the retina and
the blood supply coming in from the
outside. On the other hand, squids’
eyes are produced by in-pocketing of
the outer layer of the body.The photo-
sensitive cells are on the outside and
the blood and nerve supplies are
behind.The difference shows two evo-
lutionary pathways to a structurally
similar result and illustrates the way
that developmental and anatomical
pathways taken by ancestral organisms
can affect a wide array of evolutionary
descendants.The tendency of the ver-
tebrate retina to detach is a direct
result of our evolutionary heritage.

4 Depression, as well as other
issues in behavioral health,can be

traced to variations in behavioral
adaptations to a variety of environ-
mental challenges and filtered
through changes in human lifestyles
as we adjust to the conditions of “civ-
ilization”. Since these conditions are
relatively recent in evolutionary
terms, humans may lack specific
responses that are effective in coping
with these conditions. The same
could be said for changes in diet and
physical activity due to agricultural,
industrial, and economic transforma-
tions; human populations have not
had time to adapt evolutionarily.

5The Europeans who emigrated to
the New World had endured a long

evolutionary relationship with endem-
ic disease organisms, resulting in a
small pool of susceptible individuals.
This was the result of evolution in
both the pathogen and the host popu-
lations. However, among indigenous
people who had not been exposed,
the diseases spread rapidly because of
the greater likelihood that any person
in contact with an infected individual
was also susceptible to infection.

6 Morning sickness is most often
associated with the stages of

embryonic development that are
most sensitive to toxins and com-
pounds that would cause serious
birth defects.The sensitivity to certain
smells and tastes is a mechanism
shown to prevent ingestion of sub-
stances that might contain these sub-
stances.Once a certain stage has been
reached the embryo (now a fetus) is
no longer as vulnerable, and morning
sickness tends to go away.

7 Immunoglobin E (IgE) seems to
be involved in this story. In non-

industrialized countries, where sanita-
tion is less developed, populations
tend to have a fairly high load of
intestinal parasites, IgE helps combat
these parasites and other pathogens.
People in industrialized countries
have few, if any, intestinal parasites,
and live in “clean” environments, so
IgE appears to respond instead to the
body’s own tissues.

8Malaria is transmitted by mosqui-
toes, and the sicker someone is, the

easier it is for mosquitoes to acquire
malaria.Therefore, increased virulence
enhances the survival of the parasite
and the spread of the disease.Increased
virulence also results in more deaths
among infected individuals.

9 In our upright posture, the tissues
associated with keeping the

abdominal organs in the proper place
fail to do this as we age. In addition,
pregnancy puts particular stress on
the muscles that control urinary,
reproductive and digestive organs
passing through the pelvic outlet. In
combination, these result in a
reduced ability to control bladder
function.

10 Diarrhea is the body’s way of
getting rid of nasty organisms;

suppressing it allows the organisms
to hang around longer.

11 It is thought that this allele was
advantageous in helping avoid

tuberculosis, which apparently enters
cells in the same manner as the HIV
particle. This is another example in
which selection for resistance to one
pathogen can provide the basis for a
new adaptation to another.

12The urethra is surrounded by
the prostate gland, which

enlarges with age.This often leads to
problems as the enlarged organ
restricts the passage of urine. This is
another case in which selection that
puts off design failure to advanced
age (see #9 above) is overtaken by
other adaptations that increase the
average length of life.

13Hay fever and allergies in gener-
al seem to be the body’s over-

responding to essentially harmless
antigens.This could be likened to hav-
ing a smoke detector that goes off
when you burn your toast, but then
saves your life when there is a real fire.

Steve Bratteng
Austin TX
sbratteng@austin.rr.com
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