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Wth the second issue of Volume 17,
we are moving into regular produc-
tion of Reports of the National Center for
Science Education.Your response to the
first issue has been wonderful — lots of
support and suggestions and advice and
questions! We have also had more letters
than any time since we began sharing the
editorial duties in 1995.We wish we had
room to print all your comments for the
rest of the NCSE members to see.

And speaking of the NCSE members, have
you completed your membership ques
tionnaire? Our NCSE membership direc-
tory is in production, and we hope that
you were one of the hundreds who pro-
vided our publisher, Bernard C. Harris Co,
with up-to-date directory information.
Look for the new directory to appear in
October.

In case you were wondering why we
chose a trilobite for the graphic on the edi-
tor's page, wonder no more. It often comes
as a shock to our students here in Madison
that a2 marine organism should be so
prominent here.The trilobite Calymene
celebra is the official Wisconsin state fos-
sil, and of all the other images associated
with the Dairy State, this is the one that
resonates most with NCSE and its mission.

WHAT’s INA NAME?

We learned soon after naming the new
combined publication that Reports of the
National Center for Science Education
was a mouthful to say and a keyboard-full
to write. So, throughout the issue, you will
see us abbreviate the title as RNCSE.
Around here we pronounce it to rhyme
with "Quincy". If you see this acronym in
the following pages, remember that it is
just an affectionate nickname for the
newest addition to the NCSE family.

INTHE NEWs

School board elections and legislative ses-
sions are behind us in many parts of the
country. Now the maneuvering and reso-
lutions begin. We have news from around
the country on efforts to turn back the
clock to the "equal time" or "fairness” doc-
trines of the 1980s.Some of these are con-
tinuing reports of stories that we brought
you in previous issues. Others are new
instances of recurring problems.

Texas is adopting science textbooks again.
For now, it appears as though evolution
will be a part of "Texas Essential Knowl-
edge and Skills" (TEKS) proposed by the
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Texas Board of Education. Evolution is also
holding on in New Mexico and North Car-
olina, after introduction of "alternative the-
ories" language in the New Mexico Board
of Education and the North Carolina
House. Citizens groups, NCSE members,
and the scientific community rallied to
overcome creationist challenges in those
states.

In Arizona, a member of the Board of
Regents called for "alternative theories” in
the curriculum as the board was consider-
ing becoming the new host for the Insti-
tute for Human Origins. There are ques-
tions about the board's power to mandate
curriculum and also apparently a lack of
"takers" in the Arizona State University
community interested in developing and
presenting this curriculum.

Not all the news is so good! InTippecanoe
Valley, Indiana, the Board of Education is
considering a proposal to introduce cre-
ationism — not creation "science" into
the public school curriculum. At this
point, the board appears to be
"stonewalling” all requests from NCSE and
the press on the matter. Not to be outdone
by its neighbor to the east, Illinois' Depart-
ment of Education has adopted procedural
rules in the consideration of its new acad-
emic standards that effectively preclude
making adequate resources and protec-
tion from creationist pressures in the com-
munity available to public school teachers
in that state.

TRIALS AND TRIBULATIONS

From Down Under we learn that geologist
Ian Plimer has lost his legal suit against cre-
ationistAllen Roberts and the organization
Ark Search. Plimer had argued that Roberts
and Ark Search engaged in deceptive trad-
ing practices. Plimer's claim was denied
because Roberts and Ark Search do not
engage in "trade" strictly speaking. The
decision was not @/l bad news, however.

John Cole reports that the folks at the Insti-
tute for Creation Research (ICR) are wor-
ried. They are so worried, in fact, that they
have convened a conference on
geochronology because they are con-
cerned that their publications on deter-
mining the age of the earth from geologi-
cal data are too simplistic and incomplete
to be convincing. In our next issue, John
will report on the outcome of the confer-
ence.

THE GENUINE ARTICLES

Since RNCSE also continues the contents
of Creation/Evolution, look for two arti-
cles on teaching evolution. Richard
Firenze asks why teachers use disclaimers
and "apologies" when introducing evolu-
tion, but not with other scientific concepts
that may challenge religious scripture.
Hiram Caton reports on a course that
addresses the central issue of the role that
understanding evolution plays in support
of scientific literacy among students who
will probably study very little science.We
also carry reviews of 2 CD-ROM resources
for teaching and 2 new books.

RESOURCES

Finally, don't forget to check out the
resources listed in this issue. Frank Sonleit-
ner combs the pages of numerous publica-
tions to give us an outstanding bibliogra-
phy several times each year. We also
receive short "blurbs" about good books
and interesting articles from many of you.
Don't forget to check out our centerfold!
Use your member’s discount for the great
books for sale from NCSE there. And
remember, keep in touch with us here at
NCSE. By far the greatest resource we have
is you — our members.

Anj Petto and Laura McMabon

CORRECTION

In our last issue we incorrectly
identified Richard Dawkins as
Professor of Zoology at Oxford
University. His correct title is
Charles Simonyi Professor of
the Public Understanding of
Science, Oxford University.

In our last issue, the final sen-
tence of Brian Alters'article was
incomplete. This sentence
should have read, “Given this
equality we will teach for
understanding and belief of all
scientific facts.”
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Tippecanoe and
Creationism Too

Eugenie C Scorr
NCSE Executive Director

n April, 1997, NCSE received

word that the central Indiana
Tippecanoe, Board of Education had
been approached by a member of a
group called "Men for Creation”, who
complained that he thought students
should be informed of "both theories”
(creationism and evolution) in sci-
ence class. A committee  was
appointed to draft a proposal for the
inclusion of creationism in the sci-
ence curriculum. NCSE sent a letter
with many enclosures to the chair of
the proposal committee informing
her of the legal and pedagogical prob-
lems of teaching creation science and
offering to advise the district on ways
to handle this sensitive issue so as to
preserve the educational integrity of
the district curriculum.The letter was
never answered nor acknowledged.

During the summer of 1997, the
Tippecanoe Valley schools will con-
sider this proposal, which will affect
middle- through high-school students.
Copies of the proposed policy were
unavailable when requested either by
reporters or NCSE, and administrators
did not return calls from NCSE.They
have also not been forthcoming as to
when the policy will be presented to
the public.We do not know precisely
what the school district is proposing,
but school officials who have been
quoted in newspaper articles indicate
that the plan is to "balance” the teach-
ing of evolution with special creation-
ism.

Yes, creationism — not even cre-
ation "science”, it appears, but good
old, biblical creationism, Adam and
Eve and all. One would think that
most districts would have figured out
that the First Amendment to the Con-
stitution calls for religious neutrality
in public institutions such as schools
and that presenting special creation.
ism and evolution as equally valid

would clearly be advancing not only
religion in general, but a specific, sec-
tarian religious view. One would think
that most districts would have figured
out that if the Supreme Court has
declared creation “science” to be
unconstitutional, so would biblical
creationism.According to a reporter,
the district did not consult its legal
counsel while drafting the policy,
which upon reflection, seems obvi-
ous.

NCSE will keep you posted on
what happens.

Australian Geologist
Plimer Loses
Lawsuit

Eugenie C Scort
Executive Direcror

In 1992, Melbourne University
geology professor lan Plimer
initiated legal action against Allen
Roberts and the organization Ark
Search under Australian laws regard-
ing copyright and fair trades prac-
tices. He sued on the grounds that the
creationists were engaged in mislead-
ing and deceptive conduct while
engaged in trade and commerce. On
April 7, 1997, the trial began in Syd-
ney.

Australia does not have a statute
comparable to the USA's First Amend-
ment calling for religious neutrality in
public institutions, thus scientists and
others disturbed about inroads cre-
ationists are making in Australian
schools cannot use the legal approach
Americans have relied upon to defend
science classes from religiously-based
dogma. Plimer’s novel legal strategy
was to argue that because Roberts and
his Ark Search companions claimed

scientific evidence of having discov-
ered the final resting place of Noah's
Ark in Turkey, he was guilty of scien-
tific fraud and misleading and decep-
tive conduct. Because Roberts and Ark
Search raised money from the public
to support their expeditions by selling
tickets to lectures, and also sold
books. videos. and other materials,
Plimer argued that they were engaged
in business fraud. Other points raised
in the lawsuit were allegations that
Roberts/Ark Search plagiarized draw-
ings of the Ark from a book written by
an American former “Arkaeologist”
David Fasold and that Roberts’s claim
to be “Dr.” Roberts was also false and
misleading because his degree came
from a Florida diploma mill.

The trial proceeded more quickly
than either side had anticipated and
was over in seven days. The Australian
Skeptics web page offered a running
commentary on each day of the trial
(<www.skeptics.com.au>). There was
considerable interest in the trial in the
Australian media, which followed it
closely,and there were follow-up sto-
ries in the British science journal
Nature and also in Science magazine.

After what seemed like a very long
wait, Judge Ronald Sackville issued his
decision on June 2.A carefully-worded
document of close to 100 pages, the
decision clearly attempted to avoid
getting caught in the molasses swamp
of science versus religion. On the pla-
giarism issue, Sackville determined
that Ark Search had indeed appropri-
ated David Fasold’s illustrations, and
awarded himA$2500. He ruled against
Plimer on the fair trades practices
issue, saying that Ark Search and
Roberts were not in fact, engaged in
business or trade as defined by the rel-
evant statutes.

In support of Plimer’s main claim,
however, Sackville agreed that
Roberts had made false claims about
having conducted scientific tests at



the site of the Ark, saying,“these repre-
sentations were false and, had the Fair
Trading Acts applied, would have con-
stituted misleading or deceptive con-
duct on Dr.Roberts’s part”.

The judge also expressed reserva-
tions about free speech rights, ques-
tioning whether even false statements
of the sort Roberts had been making
might be allowable because of their
religious content. The judge wrote:

“Moreover, in my view, consid-

erable care must be exercised

before making orders restrain-
ing statements made in the
course of public discussion on
issues regarded by many peo-
ple as important to their reli-
gious or ideological beliefs, at
least where the motivation for
making such statements is not
primarily commercial in char-
acter. Unless caution is exer-
cised, there is a serious risk that
the courts will be used as the
means of suppressing debate
and discussion on issues of gen-
eral interest to the community.”

Free speech was important to both
sides, however, as the precipitating
events that encouraged Plimer to take
a strong stance against Australian cre-
ationists occurred when he and other
scientific colleagues were thrown out
of public auditoria for the audacity of
asking questions about geology and
other sciences that Roberts could not
answer.

Plimer’s solicitor, Greg Judd, has
told NCSE that they are planning to
appeal, arguing that the activities of
Roberts and Ark Search do indeed
constitute trade or commerce. It is
highly significant that the judge
agreed with Plimer on the substantive
issue of the falsity of the claims about
scientific investigation at the Turkish
site, validating Plimer’s fact claims.
Appeals typically take 3-6 months,and
are heard before 3 judges.

Plimer and his wife had earlier sold
their house to finance the lawsuit and
under Australian law have had to pay
costs up front as the case has pro-
gressed. Although he has benefited
from a donation of over A$100 000
from an anonymous benefactor and
has also received assistance from the
Australian Skeptics, Plimer is near

bankruptcy. As the loser, Plimer also
will be responsible for paying
Roberts’ costs, estimated at over
A$300 000.After the announcement
of the judge’s decision, Australian
Skeptics chair Barry Williams wrote
me,
“My phone hasn't stopped ring-
ing today with people offering
support, financial and other-
wise, for Ian. ... Included among
the support was a subscriber
(an electronics technician)
who took a whip-around
among his work mates and vis-
ited me in his lunch hour today
to present me with a cheque
for A$100.1 have had calls from
people in Sydney, the Gold
Coast, and Perth saying they
were sending donations. An
Anglican minister rang to ask
how he could help raise some
money for lan”
He went on to say,
“There is no doubt we are win-
ning the PR war hands down.
We have never had so many
calls in such a short time over
any other issue.At last people
seem to be waking up to the
dangers inherent in letting fun-
damentalists go unchallenged.”
(Those wishing to donate to the
Plimer defense fund may contact the
Australian Skeptics at their web site,
mentioned above, or write to Rev-
erend Brian Nicholls, OAM, 511
Mcgowan St., Broken Hill, New South
Wales 2880,Australia.)

Near Miss in North
Carolina

Molleen Matsumura
Network Project Director

n “evolution as theory” bill

ame close to being enacted

by the North Carolina state legisla-
ture. While the text of bill HB511
omits religious language, it employed

terms like “scientific literacy” and the
claim that “evolution...is not true sci-
ence” (see sidebar, House Bill 511).
The sponsors made their religious
motivations clear. In an opinion piece
in the April 1 issue of the Greensboro
News & Record,Edward Cone quoted
the bill’s author Russell Capps as say-
ing “‘I'd like to see the Bible in the
classroom,’ hastening to add that his
bill simply describes evolution as the-
ory rather than unquestionable fact”
Cosponsor Michael Decker also
remarked, “We have a lot of young
people who are losing their faith. We
need to make certain that our schools
do not teach something contrary to
what young people are taught in their
churches and their homes.”

NCSE observers report that discus-
sions of the bill in the House Educa-
tion Committee were dramatic and
filled with complex legislative maneu-
vering. One member, Rep. Hensley,
actually contacted Harvard paleontol-
ogist Stephen Jay Gould and invited
him to testify against the bill. When
Gould responded that his schedule
would not permit him to visit North
Carolina, Hensley sent him a tran-
script of Capps's critique of evolution
and later read Gould's reply 1o assem-
bled committee members. At one
point, Capps actually withdrew the
bill, which he felt had been eviscer-
ated by amendments, then re-intro-
duced it.

Capps’s bill became a major focus
of media interest and public discus-
sion.The North Carolina Academy of
Science and the University of North
Carolina-based Math-Science Educa-
tors' Network officially opposed
HBS11, and the North Carolina Sci-
ence Teachers Association, fearing that
passage of the legislation would lead
to reprisals against science teachers,
distributed a letter from NCSE Board
member Fred Beyer urging teachers
to contact their legislators. One news-
paper, criticizing the bill as bad sci-
ence, offered a “history lesson” invok-
ing the memory of Senator Sam Ervin,
known outside the state for his role in
the Watergate hearings. Ervin's oppo-
sition to an earlier anti-evolution bill
had been crucial.

Despite such active opposition,the
bill passed on the House floor, as
observers had predicted. However, as
the legislative session draws to a
close, the Senate Education Commit-
tee is concentrating on other legisla-
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tion,and HB511 is unlikely to be dis-
cussed. Beyer and other NCSE activists
in the state are breathing a sigh of
relief — then taking another deep
breath and preparing for the possibil-
ity of a new anti-evolution bill in the
next legislative session.

INCSE thanks State Liaison Linda
Wolfe, Board member Fred Beyer,
and members Denis Dubay, Charles
Keeling, R. Byrd Humphbreys, and
Rob Day for their first-band accounts
as well as reports of media coverage.]

Evolution Too
"Controversial" for
Illinois Schools

Molleen Matsumura
Network Project Director

Z\ large, industrial Northern

ate may be about banish
the word "evolution" from its science
curriculum standards. Acting on a
mandate from the state legislature, the
Illinois Board of Education has devel-
oped new learning standards for a
number of subjects, including sci-
ence. Learning standards are sup-
posed to define appropriate content
for meeting a number of goals, includ-
ing the expectation that students will
come to "Understand the fundamental
concepts, principles,and interconnec-
tions of the life, physical, and
earth/space sciences" (State Goal 12).
Yet evolution, which has been listed
as one of the major unifying concepts
organizing the National Science Edu-
cation Standards issued by the
National Academy of Science, is never
specifically mentioned in Goal 12 or
anywhere else in Illinois' proposed
learning standards.

NCSE members who contacted
Board of Education staff learned that
there had been no mention of evolu-
tion in the first public draft of the stan-
dards, but revision teams added a ref-
erence in response to extensive
public comment,as well as the recom-
mendations of expert reviewers. How-
ever, according to a letter from the

NC HOUSE BILL 511 MarcH 13, 1997

Sponsors: Representatives Capps,Aldridge, Barbee, Brown, Cansler, Davis,
Decker, Eddins, Ellis, Hill, Howard, Kiser, McMahan, Nichols, Nye, Reynolds, Shu-
bert, Starnes, Warner, Weatherly, C.Wilson,and G.Wilson.

A BILLTO BE ENTITLED AN ACT TO AMEND THE PUBLIC SCHOOL LAWSTO
ENSURETHAT EVOLUTION IS NOTTAUGHT AS FACT IN NORTH CAROLINA
PUBLIC SCHOOLS.

Whereas, understanding science is essential for the survival of a free, democ-
ratic society;and

Whereas, the Mission Statement of the North Carolina Teacher Handbook Sci-
ence K-12 declares that all students become scientifically literate;and

Whereas, modern scientific methods have shown that life is exceedingly
complex and there is no present satisfactory scientific explanation for the ori-
gin of life from nonlife;and

Whereas, scientific literacy implies that students receive substantial knowl-
edge of concepts and process skills which enable the individual to continue to
learn and think logically;and

Whereas, science depends upon the use of proven facts and testable hypothe-
ses;and

Whereas, the theory of evolution is a belief and not true science and should
not be taught as fact, nor should student attitudes "be a part of an achievement
score";and

Whereas, there are ample opportunities to teach biological facts that are true,
useful, and relevant to the student and useful throughout life;and

Whereas, the teaching of evolution as fact, when it cannot be scientifically
proven, requires students to accept the teaching by faith;and

Whereas, the technology used to define evolutionary theory is vague and mis-
leading, and some public school teachers and all presently approved biology

textbooks present evolution as fact with many unproven misconceptions and
untruths;

Now, therefore, The General Assembly of North Carolina enacts:

Section 1. Chapter 115C of the General Statutes is amended by adding a new
section to read:

115C-81.3.

Students shall be taught true science and not belief. The State Board of Edu-
cation and local boards of education shall ensure that students in North Car-
olina public schools are not taught evolution as proven fact.

Section 2.This act becomes effective July 1,1997.

[Thanks to David F Austin, Associate Professor of Philosophy Department of
Philosophy and Religion,NCSU, Raleigh for transmitting the text of this bill.]

Superintendent of Education that was
released with the final "Proposed

12, Standard A now reads, "Know and
apply concepts that explain how liv-

Learning Standards", members of "an ing things function, adapt, and
External Review Team consisting of change".
parents, educators, business people, As NCSE member  David

civic leaders, and representatives of Bloomberg commented at the June 11

family groups ‘recommended’ that no
‘controversial content which was not
included in the draft previously dis-
seminated for public review would
be included™ (italics in original). Goal

meeting of the board, the vague word-
ing of the standard can refer to indi-
vidual or short term changes such as
"my blood pressure's changing during
the day".While "benchmarks" expand-




ing upon the standards refer to evolu-
tionary processes and supporting evi-
dence, the fact is that the "e" word
never appears.Teachers who use the
most accurate term to describe what
they are teaching are given no protec-
tion from parental complaints. Worse,
the External Review Team's report
says only that the state "could provide
examples and support materials to
assist local districts in deciding when,
where, and how to teach these [omit-
ted, "controversial"] subjects. Since
evolution is one of the topics omitted
from the revised "Draft Standards"
before they were submitted as "Pro-
posed Standards”, districts that choose
to teach it could be forced to rely on
limited, local resources.

At press time, the Board of Educa-
tion is again receiving comments from
the public. It is impressive that there
had been so much public support for
evolution, and if there is more such
support, the board could decide to
override the Review Team's recom-
mendations. If they do not, it is likely
that evolution education will become
a local option, and many Illinois stu-
dents will be denied the opportunity
to learn about the major theory unify-
ing biological knowledge.

Fairfax County
School Board
Rejects Textbook
Disclaimer

Molleen Matsumura
Network Project Director

On May 29, the Fairfax County
(Virginia) School Board
voted 6-4 to reject a plea to add an
anti-evolution disclaimer to biology
textbooks in use at Thomas Jefferson
High School.The original complaint
against the textbook was made by
Bob and Vicky Carr, parents of a Jeffer-
son High student, who claimed that
their religious beliefs had been dispar-
aged (NCSE Reports 1996 Fall;
16[3]:16). When the complaint was
referred to a standard review proce-
dure,and the parents said they did not
have time to attend review committee
meetings, William Nowers, president
of the local chapter of the American
Family Association (AFA), stepped in
on their behalf. When a school site

committee meeting in February
refused either to drop the textbook or
add a disclaimer, Nowers promised to
appeal to a county committee (RNCSE
1997 Jan-Feb; 17[1]:5).

The text in question, Biological
Science: A Molecular Approach, had
not attacked "creationism" but "cre-
ation ‘science'. After differentiating
between science and non-science, the
text continues, "These characteristics
do not exclude creationism from a
place in the school curriculum... [but]
strongly suggest that creationism
should be taught as a religious belief
and not as a scientific theory" (p 16).

The controversy drew national
attention, and the Washington Post
published a letter from Joseph D.
MclInerney, Director of Biological Sci-
ences Curriculum Study (BSCS), the
group that authored the textbook,
declaring, "[T]here would be no dis-
pute if creationists did not use the
oxymoron 'creation science' in an
attempt to legitimize scientifically a
view of the natural world that is
grounded in revealed truth. If, for
example, they had stuck with the
phrase 'creationism', BSCS would not
have to point out that their position
has no scientific basis....We will make
no changes to the language now
included... Any disclaimer, therefore,
will come from the school district."
Meeting on March 20, the district
committee upheld the decision to use
the book without any disclaimer, and
Nowers appealed to the school board
(Fairfax Journal,March 31,1997, p
1).

By the time the school board met
on May 29, the proposed text of the
disclaimer had changed.An earlier ver-
sion quoted in the Wasbington Times
had read in part, "This book, in treat-
ing evolution as an established fact,
overlooks the lack of science in the
Big Bang...and the leap in logic taking
variation within a species to evolution
of another completely different
species.... The creation belief is dis-
missed solely because more religious
groups believe it..." (May 30,1997, p
11).The disclaimer proposed in Now-
ers' letter of appeal read simply:

FCPS disclaims and regrets the
disparagement and ridicule of
persons having faith in the Cre-
ator of the Bible because this
textbook

(a) infers that they do not
believe scientific observable
microevolution while reject-

ing the theories of
macroevolution;
(b) states that their religious

faith in the laws of the cre-
ated order is "pseudo-
science;" and

(¢) associates them with
astrology and “miracle
cures" that the Bible calls
witchcraft.

While some board members
argued that the issue was one of
enforcing a district policy that forbids
either disparaging or advocating reli-
gion, another commented, "Sorry, this
is about creationism....And I hesitate
to be lectured to about disparaging
religion from an organization that says
I'm not part of this nation because this
is a Christian nation.This is...a nation
for all faiths.”

On July 1 the AFA responded to the
board's action by filing a lawsuit ask-
ing that a label be inserted in the book
"that apologizes for the text's charac-
terization of creationism as a pseudo-
science".The Carrs are not involved in
the suit; plaintiffs are other AFA mem-
bers with children in Fairfax County
schools. One plaintiff, Linda Harth,
commented, "[W]e believe in cre-
ationism and we are responsible to
make sure our children understand
Christianity." NCSE will keep mem-
bers informed of further develop-
ments.

[NCSE thanks Douglas McNeil for
providing newspaper reports, copies of
correspondence, and personal observa-
tions. McNeil's commentary on the
Fairfax County controversy will be
published in our next issue]

Arizona Regent
Protests Evolution
Institute Move

Eugenie C Scott
NCSE Executive Director

In April 1997, the Institute for
Human Origins (IHO), a not-for-
profit paleoanthropology research
institution located in Berkeley, CA,
completed negotiations with Arizona
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State University to move to that uni-
versity in July 1997. NCSE Supporter
Donald C Johanson will remain Direc-
tor of the Institute, and senior staffers
William H Kimbel and Kaye Reed will
hold dual positions as Institute scien-
tists and members of the ASU Depart-
ment of Anthropology.Also moving to
Arizona with IHO are geochronologist
Robert Walker and paleoanthropolo-
gist Eric Meikle and support staff.

The move is viewed by both [HO
and ASU as being to their mutual
advantage:ASU receives a prestigious
research institution and THO receives
partial financial stability and the many
administrative and scholarly advan-
tages of a university affiliation. Johan-
son and his staff were looking forward
to mentoring graduate students.

Of particular interest to NCSE
members, however, is the response of
Arizona Regent Kurt Davis when
asked to approve the University's
association with IHO.Although voting
to approve the arrangement, he added
an amendment that ASU would “come
back with a plan that would imple-
ment and examine the use of courses
to offer alternative theories, as well”
The ASU newspaper reported that,in
a memorandum to other regents,
Davis expressed concern that“we will
expend tax dollars to continue
research and create debate from only
one perspective”(State Press April 28,
1997). The Board of Regents voted
unanimously to approve Davis’s
motion.

Letters to the editor in local Tempe
papers varied from support to criti-
cism of the regents’ decision, some
assuming it would require the teach-
ing of creation "science” at ASU. As
NCSE members know,“alternative the-
ories to evolution™ is a popular
euphemism for creation science. but
the wording of the resolution is
vague. Reportedly, both the religious
studies program and science depart-
ments are uninterested in presenting
“alternatives to evolution™. Adminis-
trators appear to be uncertain as to
what to do about Davis's suggestions,
which also raises questions regarding
Regents’ authority to determine cur-
ricula.

UPDATES

National: The US Court of
Appeals for the 10th Circuit
will hear an appeal of a decision by
the Federal District Court of Western
Oklahoma which upheld a school
board policy requiring students to
attend school full time. Parents of sev-
enth-grader Annie Swanson wanted to
send her to selected classes in the
Guthrie Independent School District
while continuing home-schooling.
The district, which does not receive
state aid for part-time students, argued
that allowing a student to attend only
part-time “work[s] an economic hard-
ship”and might affect their accredita-
tion. The parents, who use home-
schooling for religious reasons, argued
that the policy violates their rights
under the Free Exercise Clause of the
FirstAmendment and under the Reli-
gious Freedom Restoration Act
(RFRA); they claimed the policy was
“based on a bias against Christian
home-schoolers™.

The Court held that no violation
had occurred because the district had
not denied the child access to public
education. The Court also held that
“[parents’ right] to direct Annie’s edu-
cation is not absolute.... Nothing in
the Constitution, federal or state,
grants Plaintiffs the right to control
public education on an individual
basis” The Circuit Court decision
could affect the way school districts
respond to religious objections to evo-
lution education. Observers believe
that the June 1997 Supreme Court
decision overturning RFRA  will
weaken the Swansons’ case.

Colorado: In February 1997, the
Citizens' Project, a Colorado Springs
organization “dedicated to upholding
the traditional American values of plu-
ralism. freedom of religion and separa-
tion of church and state”, reported in
its newsletter that The Classical Acad-
emy, which had applied for a charter
in District 20, promised in its recruit-
ing brochure to teach evolution and
creationism “side by side” (Freedom
Watch, February 1997).The Citizens’
Project studied the charter proposal
and found a strong emphasis on the
Bible as well as “creation science”, and
when the District 20 School Board
met in November 1996, both the Citi-
zens' Project and the district’s counsel
warned of possible legal problems.
The charter proposal was rewritten
before approval was granted in

December 1996. However, according
to area attorney Doug Triggs, chair of
the Project’s Task Force on Science
and Creationism:“It’s hard to say how
closely the school will adhere to the
revisions and difficult to monitor the
situation because parents and teach-
ers within the school are unlikely to
complain.We have to rely on reports
from concerned citizens. Anyone who
hears about ‘creation science’s’ being
taught in The Classical Academy or
any public school in Colorado Springs
should call us, or call NCSE.Then we
can do something about it.”

Massachusetts: On April 1,1997,
The Framingham Tab reported on a
candidates’ debate sponsored by the
League of Women's Voters. Former
State Representative Barbara Gray
asked write-in school board candidate
John Brown whether he supported
prayer in schools and would tell the
audience his views on Darwin’s the-
ory of evolution. Brown, a clergyman
who works with the Framingham
Interfaith Clergy Association, briefly
drew back, then answered that he
wouldn't“force my views on anyone,”
but that teachers and students should
be able to pray if they wished. He also
added that he “wasn't very familiar
with” the theory of evolution. Brown
was defeated in the local election.

New Mexico: In response to con-
troversy about the omission of evolu-
tion from the state science curriculum
(NCSE Reports 1996 Fall; 16[2]:18;
NCSE Reports 1996 Winter; 16[3]:4-5),
two bills were introduced in the state
legislature in early 1997. State Sen
Pauline Eisenstadt introduced a bill
requiring state curriculum to conform
with the National Science Education
Standards including content standards
about evolution, and State Rep Timo-
thy Macko introduced a bill support-
ing the teaching of “various theories
of scientific origins " (RNCSE 1997 Jan-
Feb; 17[1):4-5).While Eisenstadt’s bill
was passed in the Senate, it was tabled
in a House committee before the
close of the legislative session.
Macko's bill was never reported out of
committee. The Senate bill did have an
impact, however; State Board of Edu-
cation President Eleanor Ortiz had
told a Senate committee that evolu-
tion would be restored to the science
curriculum,

The Coalition for Excellence in Sci-
ence Education, a group of scientists
and concerned citizens, had submit-
ted proposals that would improve the
coverage of evolution in the Stan-



dards, and the board has invited public
comment. It is hoped that improve-
ments in content standards will assure
that evolution has a place in the per-
formance standards which define
what students are expected to learn.
While the Board of Education had
offered assurances the performance
standards would compensate for the
short-comings of content standards,
proponents of good science education
are worried because the performance
standards writing committee includes
John Baumgardner,an adjunct faculty
member at the Institute for Creation
Research whose belief in Noah's Flood
was featured in the June 16,1997 issue
of US News and World Report.

New Mexico, Silver City: In
November 1996, in the wake of a State
Board of Education decision to permit
teaching of multiple “theories of ori-
gins”, the Silver City School Board
adopted a resolution stating simply,
“The Board reaffirms its commitment
to the teaching of science and the dis-
cipline of the scientific method.” Dave
Thomas, president of New Mexicans
for Science and Reason, watched local
television coverage of the meeting and
reported to NCSE that when board
member Gail Stanford was inter-
viewed, she said that while she would
wish, for example, for deceased people
not to decay in their graves, that is just
a wish, and “Wishes shouldn't be
taught as science.” While dissenting
board members felt the policy was too
vague, Thomas added, there were oth-
ers who said it “didn’t go far enough”.

Ohio, Louisville: On December 9,
1996, a newly-elected school board,
which now included “creation sci-
ence” advocate Andy Aljancic, passed a
resolution mandating that whenever
evolution is taught, teachers must also
teach about “evidences against evolu-
tion”. Copies of the “intelligent design”
textbook Of Pandas and People
which had been donated to the district
by a group headed by Aljancic (NCSE
Reports 1993 Fall; 13[3]:1,5; NCSE
Reports 1996 Spring; 16[2]:8) have
now been distributed to some school
classrooms and libraries, but NCSE
members monitoring the district do
not yet know exactly where the books
are in use. The textbooks had been
kept hidden for some time after they
were donated, and the ACLU of Ohio
had threatened to sue the district. It
now seems likely that suit will be filed.

peake School Board after it decided
not to change the science curriculum
in response to her complaints. Begin-
ning with the increasingly common
complaint that a seventh-grade sci-
ence text was presenting evolution“as
fact,not as theory”, Carol Johnson had
gone on to request that evolution edu-
cation be “balanced”with “creation sci-
ence” and that the district purchase
the creationist text Of Pandas and
People.Some members of the Board of
Education suggested placing a dis-
claimer in the textbook, but this sug-
gestion was not adopted. Copies of Of

Pandas and People were purchased
for placement in the religion sections
of several school libraries, where they
will be available for individual use.
Administrators assure NCSE that the
books are not intended for use in sci-
ence classrooms or for assigned read-
ing.

[NCSE thanks Andrew Koenigsberg,
David Thomas, Kim Johnson, Mar-
shall Berman, Mark Boslough, Steve
Edinger, and Douglas McNeil for
information used in this article.]
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ARTICLE

Have The Creationists Already
Won? or The Teaching of

Faux-Biology

Richard Fivenze

Evolutionary Ethic, Daniel Kozlowsky writes

that, if fear makes you lock your doors, the
thieves have already won. Logic and common sense
aside,an apt comparison can be made for the way evo-
lutionary theory is taught in many life science and
biology classes in our public schools, that is,apologet-
ically, fearfully, and tentatively — if at all.

Ironically, scientists and science educators seem in
virtual agreement about the importance of under-
standing evolutionary principles as the unifying
theme for the appropriation of the origin, history,and
diversity of life on earth.At least thirty-two scientific
organizations have gone so far as to publish specific
statements advocating the use of evolutionary theory

in science classrooms as a

In his avant-garde little text,An Ecological and

recent evidence indicates
that most students leave
our science classrooms
at all levels with great
and grave misconcep-
tions of ...[evolution].
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“megatheme” upon which
an understanding of the life
sciences must hang Twenty-
nine organizations of sci-
ence educators, including
the National Science Teach-
ers Association, National
Association of Biology
Teachers,and the Society for
College Science Teachers
repeatedly publish articles
in their respective journals
in support of this same con-
cept. Furthermore, at least thirteen religious organiza-
tions have produced documents supporting the
dialectic, non-combative, nature of creation and evo-
lution (Matsumura 1995).

In the past decade over one hundred texts have
been published,many by the world’s most eminent
scientists, extolling the importance of evolutionary
theory in science education.These examples give a fla-
vor of scientists’and educators’ views on this topic:

The modern concept of evolution provides a
unifying principle for understanding the his-

Richard Firenze teaches biology at Broome Community
College in the State University of New York system.

tory of life on earth, relationships among liv-
ing things, and the dependence of life on the
physical environment (Rutherford and
Ahlgreen 1990, p 63).

Evolution is the unifying concept, the com-
monality that ties all earth’s life together
(Keown 1988, p 40).

For the science of biology, the theory of evo-
lution provides a unifying framework within
which many diverse facts are integrated and
explained (Bishop and Anderson 1994, p
415).

Evolution is the warp and woof of biology as
the atomic theory is for chemistry. Biology no
more makes sense without the unifying con-
ceptual scheme of evolution than the ele-
ments could be ordered without an under-
standing of atomic theory (Mayer 1984, p
423).

Considering these position statements it would
appear that educators and scientists alike support the
now famous statement of Dobzhansky, “nothing in
biology makes sense excepting the light of evolution”
(1973, p 125).In fact, the argument for teaching evo-
lution preceded Dobzhansky by some 100 years.The
famed German biologist Ernst Haeckel argued for
teaching evolution in his classic, but often overlooked,
text Freedom in Science Teaching, published in 1879.

Despite this compelling cry from our scientific
community, recent evidence indicates that most stu-
dents leave our science classrooms at all levels with
great and grave misconceptions of this vital concept
(see, for example, Jungwrith 1977; Kargbo, Hobbs and
Erickson 1980; Brumby 1984; Clough and Wood-
Robinson 1985; Keown 1988; Bishop and Anderson
1990; Demastes, Trowbridge and Cummins 1992; Bizzo
1994).A number of other studies have shown a reluc-
tant and confused public when it comes to a true
understanding of evolutionary theory (Christensen



and Cannon 1978;Bergman 1979;Fuerst 1984; Harold
and Eve 1987; Cole 1988, Zimmerman 1986, 1987,
1990, 1991; Stewart 1992). In fact Sheler and Schrof
(1991) report that only 9% of all Americans polled
believed in the scientific view of evolution,and recent
Gallop polls indicate that 47%, including a fourth of
the college graduates, reported believing that “God
created man [sic] pretty much in his [sic] present
form at one time within the last 10 000 years” (Gallup
poll results cited in Numbers 1992, p IX), while 58% of
the American public favors teaching creationism in
schools (Cole 1996).The National Science Foundation
study Science and Engineering Indicators reported
in May 1996 that only 44% of the respondents agreed
with the statement“Human beings,as we know them,
developed from earlier species of animals™ (Schmidt
1996).

In one school parish in Louisiana, teachers have
recently been“instructed”to read a disclaimer prior to
any discussion of evolution, while the Alabama State
Board of Education approved an insert for all biology
texts stating that evolution is “a controversial theory
some scientists present as a scientific explanation for
the origin of living things” (Holden 1995, p 1305).Ten-
nessee, Ohio, Georgia, and New Hampshire have
recently introduced bills into their respective legisla-
tures that would, for all intents and purposes, void the
teaching of evolution as a true scientific concept
(Schmidt 1996, p 422).So far, none of these bills has
passed.

Although science may have tentatively reigned
supreme at the state level, the local levels have often
fared less well. The New York Times recently reported
that in Wheat Ridge, Colorado a single student oppos-
ing the often-used Nova video “The Miracle of Life”
because it depicts evolution as a “fact” has caused the
school system to shelve its use until further review.
The student argued that the video “went against his
fundamentalist Christian beliefs” (New York Times
1994 Sep 1,p .

Evolution in the Curriculum

My own personal observations, as well as data col-
lected from twenty-six years of teaching introductory
biology at the college level, simply reinforce the view
that misconceptions are widespread in our educa-
tional systems. This is consistent with both Volpe’s
assessment that “students enter college with vague
and naive notions about evolution” (1984, p 435) and
Ayala’s critique that “we are doing a miserable job in
our schools and in educating the public at large”
(quoted in Schmidt 1996, p 422). Until recently my
experience restricted me to personal observations
and data collection primarily from undergraduates.
However, a recent opportunity to develop and team
teach a graduate workshop at an upstate branch of the

State University of New York opened my observational
and data collecting horizons.The title of the workshop
was “Evolution and the Nature of Scientific Inquiry:
Using Evolution as a Central Theme in the Life Sci-
ences”.As indicated by the title the general objective
of the workshop was to explore mechanisms for the
incorporation of evolution as a central theme and to
strengthen each participant’s academic and pedagogi-
cal background in this area.

The participants were 7th-grade life science teach-
ers and 10th-grade biology teachers selected on the
basis of a formal application which indicated both
excellence in teaching and active involvement in pro-
fessional development. All the participants came
highly recommended by their science supervisors or
their principals.

On the surface it all
seemed relatively easy. A
workshop that includes a
host of talented faculty,
bright, dedicated partici-
pants, and a topic which is
being endorsed by virtually
all scientists and educators
can be nothing but success-
ful;or so it seemed. However,
I discovered that several of
the participants did not
cover the topic of evolution
in their classrooms at all. This
certainly did not come as a
complete surprise, but surely
a major disappointment.

The true surprise came with the revelation that
several of those who “admitted” to teaching a unit on
evolution(none used it as a central theme) began their
class discussions with what can only be called their
own unconscious and cryptic “disclaimers”. Certainly
not of the magnitude of the Alabama variety, but per-
haps serving the same insidious purpose. Many of the
teachers professed to beginning the topic of evolution
with statements designed to “soften its impact”on the
student.

Some typical statements were:

I know this is a controversial topic, but we
need to cover it anyway.

I'm not saying you have to believe this, but its
part of the syllabus.

What we are about to discuss is only one way
of looking at the origin, history,and diversity
of life on earth.

Such disclaimers are tantamount to relegating evo-
lution to the “just a theory” category that creationist
diatribe has called for for years.

| discovered that several
of the participants did
not cover the topic of
evolution in their
classroom at all.This cer-
tainly did not come as

a surprise, but surely a
major disappointment.
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Eugenie Scott (1996), Director of the National Cen-
ter for Science Education, has asked “What makes well-
meaning people fight so hard to keep children from
learning a basic scientific principle?” Now I must ask,
why do we, as teachers, feel so compelled to begin a
discussion of this basic tenet of science with a host of
qualifiers? Do we begin our discussions of the cell
with “most scientists agree the data indicate that all liv-
ing things are made up of cells. I hope this doesn't
upset you"? Or initiate our discussion of the solar sys-
tem with “While it may be somewhat offensive to you,
the evidence indicates that the sun is the center of our
solar system”? Of course not, nor should we! Granted
these “theories” may not require a revision of the stu-
dent’s world view, but they surely required major con-
ceptual changes during their nascent stages of devel-
opment. Perhaps we just need more time, more
evidence, more falsification attempts to fail, in order to
feel more comfortable in teaching the concept of evo-
lution as it should be taught.

Perhaps Daniel Dennett (1995) got it right when he
said:

In due course the Darwinian revolu-

¢
‘What makes well tion will come to occupy a similarly
meaning people secure and untroubled place in the
minds — and hearts — of every
ﬁght so hard to educated person on the globe, but

keep children from
learning a basic
scientific principal?”’
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today, more than a century after Dar-
win's death, we still have not come
to terms with its mind boggling
implications (p 19).

The question is, how long is this
“due course” going to take and what
shall we do in the meantime?

Surely avoidance of the topic, apologetic
approaches, or misrepresentations of the concept of
scientific evidence are not the answers. Madeline
Grumet (1988) addresses this point when she says
that although we should not “substitute” creationism
for evolution in those communities who favor a reli-
gious rather than a scientific explanation of natural
history...[we also should not]...teach evolution to chil-
dren who are taught to believe in creationism at home
without acknowledging and addressing the conflict
that they and their families experience as they negoti-
ate these opposing belief systems™(p 176). However, it
is one thing to acknowledge conflict and quite
another to fear it to the point of misrepresentation. I
acknowledge creationist point of view for what it is,
simply not science. Perhaps we could call it an art,and
while doing so recall what Picasso has said,“Art is a lie
that helps us discover the truth." As Craig states, “If
[science as a process] can be communicated, kids will
be able to see for themselves that ‘creation science’
isn't science at all” (1996, p 1321).

The most frightening part of this whole thing is

that teachers who are “going out on the limb"to teach
a basic principle of science — one which should be
used to tie together the entire field of biology — may
be doing as much harm, if not more, to both the under-
standing of the process of scientific inquiry and evo-
lutionary theory as those who choose to ignore the
topic altogether.

Evolution’s Places in Education

From the Huxley/Wilberforce “debate” in 1860
through the Scopes Monkey trial in 1925 to today's
call for“balanced treatment” or“intelligent design” leg-
islation, evolution continues to be not only biology's
greatest unifying theme and most misunderstood con-
cept, but also the “scientific and educational commu-
nity’s lightning rod for public interest”(Cobern 1994,
p 514).

Despite the fact that Mayr calls Darwin's publica-
tion of The Origin of Species“the most far-reaching of
all...intellectual upheavals™ (Mayr 1992, p 1), this
process did not take place in an atmosphere void of
dissent and disbelief. In fact, the debate on “origins”
preceded Darwin by some two millennia with the
writings of Empedocles and Aristotle in ancient
Greece and has been virtually continuous ever since.
However, no one can doubt that it was Darwin’s work
that truly brought the issue to the forefront in both sci-
ence and society.

Initially Darwin was both cheered and chided by
scientists and clergy alike. However, in the five years
following the publication of The Origin of Species,the
idea of organic evolution “had captivated most British
and American scientists and was beginning to draw
favorable comment from religious leaders on both
sides of the Atlantic” (Numbers 1992, p IX). In fact, at
the time of Darwin’s death some two decades later,
much of the scientific community as well as the pub-
lic seemed to accept his theory. According to
Desmond and Moore in Darwin’s obituaries “none of
the papers saw any religious obstacle to an Abbey Bur-
ial.... The Standard said, true Christians can accept
the scientific facts of evolution just as they do Astron-
omy and Geology....While the Daily News stated that
‘Mr. Darwin’s doctrine is quite consistent with a
strong religious faith'” (1994, p 670).And there can be
little doubt that today most Christians who under-
stand the difference between methodological and
philosophical materialism find little difficulty in the
acceptance of these two apparently dichotomous
concepts.

Preparing Students for Evolution

Cobern (1994) agrees with Mayr (1992) that it is
“belief” in an alternative view that prevents our stu-
dents from accepting the tenets of evolutionary the-



ory. In this regard, one could conclude that the cre-
ationist movement has indeed been successful.
Cobern continues to argue that curriculum changes in
teaching evolution have failed because they failed to
recognize that for most students, evolutionary con-
cepts are simply “unbelievable” given their personal
world views, which in most cases, include the accep-
tance of special creation. He feels that in order to get
at the root of the problem we must ask ourselves the
very basic question,“What is the goal for teaching evo-
lution? [Are we out to] improve understanding or
change belief?” (1994, p 584). He posits that we must
address the concept of “belief” directly in the class-
room if we can ever hope to improve evolution edu-
cation. But addressing “belief” does not mean that we
should teach that all beliefs have scientific support or
are equally valid and sound as a basis for scientific
inquiry.

Although the acceptance of special creation may,in
fact, be at the root of our students’ (and perhaps our
teachers’) rejection of evolutionary theory, many
researchers have postulated alternative hypotheses.
Lawson and Thompson (1988) take a Piagetian view
and argue that evolution is too difficult for elementary,
middle, and high school students, who have a ten-
dency to work only at the concrete level and have not
yet reached the level of formal operations. Hallden
(1988) feels that student difficulties with evolution lie
in their inability to understand abstract concepts of
genetics and how it relates to natural selection. NCSE
Executive Director Eugenie Scott has stated that most
“critics of science and evolution criticize from a seri-
ous lack of understanding of how science works”
(Quoted in Barbero 1994).

Agreeing with Scott, Murray Gell-Mann (1994) feels
that it is our general misunderstanding of the term
“theory” that lies at the roots of our misconceptions.
Rather than considering a theory a“coherent systems
of rules and principles,a more or less verified or estab-
lished explanation accounting for known facts or phe-
nomena, [most people consider it] a speculation, a
guess or conjecture”(p 91).Rosen (1989) takes a more
simplistic view when he argues that most educators
have simply failed to teach evolution at all, or have
failed to teach it effectively.

Certainly in these regards the Vygotskian (1978)
notion of the “scientific concept” seems highly appro-
priate. Defined as*“a regularity in events or objects des-
ignated by labels which requires the formation of the-
oretical generalizations for its appropriation, [which]
cannot be appropriated by empirical abstraction”
(Schmittau 1993), it could be argued that students, as
well as teachers, simply do not appropriate evolution
in this fashion. Perhaps teachers focus their teaching
of evolution on the non-essential (phenotypic or
everyday) attributes rather than on the essential
(genotypic or scientific) attributes which are truly
necessary. Davydov (1990) refers to this as emphasiz-

ing “external similarities” over “internal kinship” (p
155), and it seems highly likely that such emphasis
would indeed lead to misconceptions since the basis
for evolution is this “internal

kinship”.This is surely an area . .
which is in need of further Is science taught asit
seudy. should be — as a way of

If we agree with Rosen,
Scott, and Gell-Mann, that stu-
dents, as well as the general
public, demonstrate a serious

knowing...or as an accu-
mulation of known facts,

misunderstanding of the sci- Simply adding to our
entific process in general,and .

ofcvolf: e pargti Jar then already achieved knowl-
I think we can also agree with edge of onto'ogica] real-
Cobern and Vygotsky that this |

misunderstanding more than 'ty? Mayr‘" argues that
likely stems from the way sci- ‘““we must StOp teaching

ence and evolution are pre-
sented in our classrooms. Is
science taught as it should be

science as packages of

— as 2 way of knowing facts with which the stu-
(Moore 1993) — or as an dent can retreat and be
accumulation of known facts,

assured of truth.

simply adding to our already
achieved knowledge of onto-
logical reality? Mayr (1984)
argues that “we must stop
teaching science as packages
of facts with which the student can retreat and be
assured of truth....[T]he tentative nature of science
needs to be discussed” (p 425).

Rollins College Provost Robert Marcus argues that
we are not letting our students think or act scientifi-
cally. He posits that, while in the classroom, we are
serving our students “full meals” when we should be
inviting them into our kitchens to sort through the
“ingredients of science” (Volpe 1983). However, sort-
ing through these ingredients without the basic
recipe of evolution can only result in an unpalatable
culinary concoction. Smith (1994) warns us that in
teaching the scientific basis for evolution we must not
design our classes to “make believers lose [their]
faith...[but encourage them to] look carefully at the
difference between science and non-science”(p 596).
Any and all of the preceding arguments seem plausi-
ble as explanations for the roots of our misconcep-
tions and certainly all deserve further study.

As scientists and science educators we must iden-
tify, assess, discuss, and ameliorate the roots of our mis-
conceptions in light of each of the myriad ideas dis-
cussed above, as well other recent developments in
constructivist theories of learning and knowledge
(Vygotsky 1978;Wheatley 1991; Shapiro 1994; Lerman
1996; Osborn 1996). Using these theories of knowl-
edge we must develop methods and materials to con-
vey effectively to our students the beauty, as well as
the limitations, of the scientific process as a reasoned
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series of arguments open to continuing refinement;
and the elegance and importance of evolutionary the-
ory to both the scientific and educational communi-
ties.This approach addresses the need for students to
understand the fundamental role of evolution within
biology without projecting the arrogance of intellec-
tual certainty.

As Gross and Levitt tell us,*science is,above all else,
a reality-driven enterprise” (1995, p 234).And the best
way to teach the reality of life science, in the cohesive
fashion that is demanded by both the scientific
process and epistemological con-

» . cerns, is through the use of a central
Those of usin the life heme that ties all the disparate facts

sciences are blessed to together. Those of us in the life sci-
ences are blessed to have perhaps

have...the most obvi- the most obvious of all central

threads. Let's use it with no apolo-
ous of all central gies, no qualifiers, no disclaimers. |
threads. Let’s use it echo Gross and Levitt's lament when
% . they say “Science courses must teach
with no ap°|°g'es’ science.It's as simple as that™(p 253).
no qualiﬁers’ Indeed, “rather than shying away
- . from teaching about

no disclaimers.

evolution...teachers should use evo-
lution as the ideal opportunity for
illustrating the nature of science”
(Nickels and others 1996).All else is faux-biology and
has no place in the curriculum of our public schools.
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Talk.origins Now a Moderated Forum

Jobn Cole

Contributing Editor

Recently, the owners of the electronic newsgroup
talk.origins announced a change to a new moder-
ated format.They emphasize, however, that there
will be no change in the charter or discussion top-
ics as indicated in the talk.origins charter.

From the charter of talk.origins:

"The newsgroup talk.origins is meant as a
venue for discussion of the scientific, religious,
and political issues pertaining to various theo-
ries of the origins and development of life and
the universe.Within such basic guidelines,
wide-ranging discussions over a large number
of topics are covered, all relating back to the
main purpose of the group."
The talk.origins frequently asked questions (FAQ)
files are located at <http://www.talkorigins.org>.
They contain a considerable amount of information
about topics discussed on the group.A pointer to
the FAQ Archive is posted monthly on the news-
group.
The moderators invite questions about the group's
moderation policy at: <talk-origins-request@edi-
acara.org>.

Customer Service Department
Bernard C Harris Publishing Co, Inc
Elizabeth Building

22 Koger Center

NORFOLK VA 23502

Phone: 1-800-877-6554

ordered a copy of the directory — enjoy!

They're OnThe Way!

The NCSE Membership Directory project is nearing completion,and the directories will soon be shipped.
This comprehensive volume is a compilation of the most current data available on over 3500 NCSE mem-
bers, which was obtained from the questionnaire mailings and telephone verification.

All members who have reserved a copy should be receiving a directory some time in October. If you have
a question about your order, or wish to place a new order, please contact our publisher directly at:

This new directory is an excellent way to communicate and share information with other NCSE mem-
bers.To those who provided updated information — many thanks for your cooperation;and to those who

? j
@
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AN OPEN LETTERTO NCSE MEMBERS

I am in the process of reading the book, The Creation Hypotbesis edited by J.P. Moreland. I became
intrigued by the attempts of the editor and other contributors to prove that science does not differ
from non-science.l am also intrigued by the arguments and the extent to which the contributors from
various disciplines go not only to disprove science, especially evolution, but to demonstrate that the
only alternative to naturalism is intelligent design. They further try to demonstrate that the intelligent
designer is not just any being or god, but specifically the God of the New Testament.

I am of the opinion that this book has the potential of creating further sociopolitical havoc in public
school science curricula and textbooks at a more sophisticated level than that to which we are accus-
tomed. I believe that in developing their major thesis, the contributors took every objection ever raised
against intelligent design, or any of its corollaries, and analyzed and tried to refute them. Because of the
nature of the arguments, I am of the opinion that the ideas and positions put forth in this book have to
be countered.

Therefore, I am writing to request people with expertise in the following areas volunteer to assist in a
project to help counter these new and somewhat more sophisticated attacks on science and evolution:
astronomy, evolutionary biology, geology, geophysics, linguistics, mathematics, paleontology, physics,
physical chemistry. physical biochemistry, philosophy of religion, and philosophy of science.

Anyone with expertise in any of the above areas who is interested in assisting with this project please
contact me at Department of Biological Sciences, University of South Alabama, MOBILEAL 36688.Tele-
phone: 334-460-7527; FAX: 334-414-8220; sgottlic@jaguarl.usouthal.edu.

1 look forward to hearing from you.Thanks for your cooperation.

Sheldon F Gottlieb PhD

Going on a trip? Passing through the Ordovician, perhaps? Take along
your Roadside Geology and find out where you are — in the real world!

Roadside Geology Series books are available for the following states:

Statg listprice __member price
Arizona 15.00 12.00
Colorado 15.00 12.00
Idaho 15.00 12.00
Montana 15.00 12.00
New Mexico 14.00 11.25
New York 15.00 12.00
Northern California 14.00 11.25
Oregon 14.00 11.25
Pennsylvania 15.00 12.00
Texas 16.00 13.00
Utah 15.00 12.00
Vermont/New Hampshire 10.00 8.00
Virginia 12.00 9.75
Washington 15.00 12.00
Wyoming 15.00 12.00

Call NCSE Books or use the order form in the centerfold to order your own copy.




ARTICLE

Darwin Then and Now:
Cameo of an Undergraduate
Course

Hiram Caton
Griffith University

ate in 1995, Time published a cover story,
I “Evolution’s Big Bang”, that described current
ork on the explosion of taxa in the course
of ten million years of the early Cambrian. Between
543-533 million years ago (MYA, using zircon dating),
phyla appeared in sudden profusion. Many were
momentary, but the survivors comprise over ninety
percent of existing taxa. Multi-cellular micro- and
macro-organisms originated then. So did complex
ecosystems, complex morphology, the immune sys-
tem, and the nervous system. For a moment evolution
traveled at “supersonic speed”, said Time.The explo-
sion was unique; nothing quite like it has happened
since.

Darwin's contemporaries knew about the chal-
lenge that the Cambrian held for gradualistic models
of evolutionary change, and Darwin worried how to
explain it. More recently the Cambrian stimulated the
punctuated equilibrium model of evolution’s tempo.
“Punc eke” is an oscillation described by nonlinear
dynamics.The concluding section of the Time essay
was devoted to nonlinear approaches to saltations. It
is titled “Beyond Darwinism".A leading exponent of
chaotic complexity, Stanley Kauffman, said that“these
patterns of speciations and extinctions, avalanching
across ecosystems and time, are to be found in every
chaotic system — human and biological”.

The student who showed me the feature article
said excitedly “that's what you told us in the Darwin-
ian Revolution course!” Her enthusiasm was catching,
and for a moment I congratulated myself on having
scooped Time, despite the fact that Time's science
news tends to be on the trailing edge. Still, if such an
article could be meaningful to Jenny, it would proba-
bly be meaningful to other students;and the graphics
aren’t bad either. So in deference to the big virtual
classroom — the media — I decided to make some
color overheads and include the feature in the course
materials for “The Darwinian Revolution”. We used
these materials to illustrate the development of evo-
lutionary thinking and as a way of engaging the stu-
dents in active learning about the history and com-
plexities of evolutionary theory. ~

THE SETTING

“The Darwinian Revolution”is a required course in
the History and Philosophy of Science major at Grif-
fith University,an institution which enrolls 21 000 stu-
dents on six campuses. Staff from the science and
humanities faculties collaborate in teaching eight core
and elective subjects. Enrollments vary between
courses, from 25 to 80, although enrollments are sta-
ble in each course.

The Darwinian Revolution enrolls 30-35 students,
of whom about a third study science or technology;
the remainder are humanities students. I share the
teaching duties with Richard Yeo, a science historian
and author of Defining Science:William Whewell, Nat-
ural Knowledge, and Public Debate in Early Victo-
rian England.The prerequisite is completion of one
year of university study.

Humanities students do not take university science
courses, but many have completed high school biol-
ogy,and most are keen on natural history documen-
taries. We boost this background by listing titles of
documentaries available in video shops and in the
library. For some it is easier just to tape television nat-
ural history documentaries, and they do. Lectures are
illustrated by video clips and by color overheads.The
lecture and assessment pedagogy are humanities-
based; the controlling discipline is intellectual and
social history.

We identify natural history/zoology as the field cov-
ered by the course.The identification provides conti-
nuity across the two centuries of scientific growth and
links competing natural history theories and interpre-
tations. It invites students to plug in their background
knowledge of wildlife, conservation, agriculture, or
animal husbandry. Finally, we encourage the use of
personal narratives, from Darwin’s Autobiography to
Jane Goodall'’s In the Shadow of Man, as learning
prompters in the hope that a good yarn from the field
may make zoology more attractive. Creation “science”
gets no mention because students don't bring it up.
They also don’t press us to discuss special creation,
but we do anyway because it’s integral to Darwin's
story.

‘We divide natural history into Linnean and Darwin-
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ian types. Linnean natural history is described as static
and taxonomic; Darwinian as dynamic and explana-
tory. Some in-between things, such as Robert Cham-
bers’s speculative Vestiges of Creation and Linnaeus's
own variation-on-archetype scheme, show that the
classification is porous. Nevertheless, dichotomizing
helps students appreciate the “revolutionary” concep-
tual transformation incident to any evolutionary nat-
ural history. Lamarck, Chambers, Spencer and Darwin
are the four evolutionists considered, but extended
attention is reserved for Darwin.

I say “appreciate” deliberately. This fuzzy learning
category is our response to the lack of prerequisites
and to the variation in student knowledge We “fuzzify”
by not requiring mastery of specific bodies of fact —
for example, Linnean binomial classification or
Cuvier’s theory of archetypes. Instead, assessment by
essay permits students to select a topic that matches
their interests. There fuzziness stops.The essay ques-
tions require close attention to specific factual knowl-
edge and relations among concepts, organized by his-
torical inquiry.

A DyNaMIC NATURAL HISTORY

Since the transition from static to dynamic natural
history is accessible through Darwin'’s intellectual itin-
erary, we visit his Cambridge years. Paley’s Natural
Theology and Lyell's Principles of Geology are high-
lighted as formative influences prior to the Beagle's
voyage.The Natural Theology is a tour of natural his-
tory, organized by the apologetic intention to demon-
strate the perfection of the Creator from the perfec-
tion of his creatures. This “God-in-the-details™ was
much to the youthful Darwin’s taste, as was Paley’s
moral-aesthetic vision of nature as edifying object of
admiration. We dwell on the resonances between
Paleyan “perfection”and the mature Darwin’s “adapta-
tion". However, the mentor of the Beagle's voyage was
Lyell, not Paley. Darwin met him shortly before his
departure. Volume 1 of Principles, a state of the art
geology and paleontology, had just been published.

Lyell's vision was decidedly Linnean. He rejected
catastrophes as significant causal factors in earth his-
tory. He concluded that the mechanisms of subsi-
dence and elevation observed in his own day sufficed
to explain mountain-building as well as the disappear-
ance of land masses in the past. Lyell was also a sharp
critic of Lamarckism, which he equated with evolu-
tion. (Lyell wasn't brought over to evolution until
shortly before publication of Origin).

These teachings sunk deep roots that shaped the
mature Darwin. He never departed from gradualist
geology, with its corollary that nature does not make
leaps. (At bottom this is the principle of continuity,
which Leibniz propounded in the idiom of rationalist
metaphysics). We emphasize that Darwin applied

Lyell's gradualism to species evolution when he finally
made his own leap to dynamic natural history. Species
are in motion, but very slow motion, like mountain-
building, occurring by “infinitesimally small” cumula-
tive steps. Gradualism involves the least possible
departure from Linnean stasis, yet it changes the cen-
tral task of natural history from taxonomy to the con-
struction of a grand scheme of metamorphosis.

In the old scheme, natural history does not explain
how each species came to be what it is.It is enough to
demonstrate that it could not have come to be by
chance. Such was the materialist view that Paley
sought to confute by describing the complex func-
tional fit of animals and their parts.The description dis-
closes creatures as sublime artifacts. By contemplating
their“perfection” (beauty), our finite minds come to
know the divine mind. Natural selection, like Paley’s
God, is also a unitary causal agency (Darwin once
styled it*my deity™) but it works in a vast multitude of
ways.The task of the naturalist is to discover how it
works for each species; and this entails phylogenetic
reconstruction, or in Darwin’s language, tracing
“descent with modification”. So, the Darwinian natu-
ralist has a new task unknown to the Linnean: explain-
ing the evolution of each species and taxon.

To prevent students’ sleep-walking past this earth-
quake, we rattle some bones. How many species are
there anyway? How many taxa? In 1859, Joseph Agas-
siz published his count of 129 370 animal species. By
1910, over 522 000 animal species had been named.
This is an immense biodiversity.And how many phy-
logenetic trees did Darwin construct? None; though
he worked hard to compile the pedigrees of all domes-
ticates back to the original stock,and Thomas Huxley
produced his trace of the evolution of the horse. OQur
other bone-rattling is co-evolution, illustrated by over-
heads of color- and form-mimicry, plus descriptions of
the amazing life cycles of a few common parasites.
That usually boggles their minds. Later in the course
we follow up this blunt instrument assault with
refined samples from the debate on natural selection
(Huxley,Agassiz, Richard Owen, St George Mivart).

In elucidating Darwin’s key discovery, we safeguard
against two distorting influences. The first is the
shadow that neodarwinian thinking casts on the his-
torical “Eureka.” Students who know some genetics
tend to superimpose recombination and mutation on
the insight, which is also common in the secondary lit-
erature. We deal with the problem by identifying the
undertow in Darwin'’s thought that pulls toward the
modern synthesis. It is his study of artificial selection
and his attempt to formulate a theory of inheritance. It
is easily said that implicitly he “knew” about recombi-
nation and mutation, but lacked the language. We
argue instead that he lacked the concepts as well At
the time of the“Eureka”(1838), Darwin had no theory
of inheritance; the pangenesis theory lay decades



ahead. Even had Darwin thought out pangenesis by
1838, it would have been no help, since it is about as
contrary to Mendelian “factors™as it is possible to be.
Thus, although Darwin'’s insight logically requires a
correct theory of inheritance, want of one didn’t stop
him having the insight.

To stouten this fence, we distribute a dozen quota-
tions in which Darwin succinctly describes natural
selection. One of the clearest occurs in “Variation of
animals and plants under domestication”. It begins by
recalling a reverie on the Galapagos Archipelago,
when Darwin “fancied myself brought near to the very
act of creation." Galapagos fauna were variants of
mainland species, but it was “inexplicable” how the
“modification” occurred. The riddle would have
“remained forever unsolved” had he not studied
domestication, which gave him “a just idea of the
power of Selection.As soon as I had fully realized this
idea,I saw, on reading Malthus’s Essay on Population,
that Natural Selection was the inevitable result of the
rapid increase of all organic beings; for I was prepared
to appreciate the struggle for existence by having long
studied the habits of animals” (Porter and Graham
1993, p 264).The thought seems to be this: domesti-
cation is near to speciation, but what in nature corre-
sponds to the breeder? Superfecundity and the result-
ing inevitable struggle for existence form this
ubiquitous and inescapable force.

Darwin likened it to “ten thousand sharp wedges
packed close together and driven inwards by inces-
sant blows, sometimes one wedge being struck and
then another with greater force (Darwin 1968,p 119).
To elucidate selection“force”, students are challenged
to stroll, in imagination, through a botanical garden
and find ten wedges pounding away. One class burst
into laughter when a student answered triumphantly:
“ten gardeners”. My alternative is nestling competition
among ospreys because I have a stunning video show-
ing how the stronger nestling, with the concurrence
of parents, kills its weaker sib in competition for food.
Here is nature “red in tooth and claw” sure enough.

HisToRricAL AND SocliAaL CONTEXTS

The next distorting influence arises from stress
lines generated by the Internalist versus Externalist
interpretation of the insight. Did Darwin know his
own mind when he instanced animal “habits” to con-
firm ubiquitous competition? Or did he bring the cap-
italist economic vision of social relations to bear on
the animal kingdom? And if the latter,is Darwin’s the-
ory at bottom ideology? Such questions are warranted
in the course pedagogy, which considers Darwin as
preserver and innovator in a specific cultural milieu.
The milieu includes political economy.

Malthus’s Essay on Population polemicized
against utopian justice as violating the no-free-lunch

premise of political economy. His novel knock-out
punch was that the nasty law of population growth
made resource competition inevitable. To read
Malthus is to be exposed to the grim world of political
economy, so it's implausible to argue that Darwin did-
n't have contemporary society in mind in the moment
of his creative leap. But in preserving Malthus’s
insight, Darwin extended it to make differential mor-
tality the force of evolutionary change — something
that didn’t occur to Malthus. Darwin never wrote a
political tract but he did cultivate natural history for
the next forty years.Therefore, his theory belongs to
natural history, not political advocacy.

This might resolve the matter were it not possible
to be an evolutionist without being a naturalist as
well. Yet Chambers and Spencer were evolutionists
without natural history, and so were the vast majority
who accepted evolution in the last century.While Dar-
win labored to husband his evidence, non-scientists
accepted evolution simply as a yarn. Chambers’ spec-
ulative Vestiges of Creation drew scorn from natural-
ists, but Spencer’s prestige was enormous among the
learned and among general readers. His evolutionary
vision proclaimed the principles of political economy
— the“great god of competition”as Daniel Simberloff
calls it (Simberloff 1988). Indeed, Spencer’s trumpet-
ing of capitalist progress reached its zenith even as
natural selection was “eclipsed”, as Peter Bowler puts
it, by Mendelian genetics and by reconsideration of
the natural history evidence (Bowler 1983).

Clearly many wanted to believe in evolution, and
the will to believe was as marked among socialists as
among liberals. But why? There is no want of answers.
We suggest to students that a conceptual tidal wave of
this magnitude locks in quite heterogeneous motives,
for example, popular enthusiasm for technology, justi-
fication for European world dominance, justification
for social reform and so on. If there is a common
thread, it is probably that evolution provided ostensi-
ble scientific validation for the belief in the inevitabil-
ity of social progress (thus reversing Malthus!). Mean-
while among naturalists, evolutionary progressivism
was only a hypothesis and a contentious one at that.
Darwin didn’t endorse it.

This outcome, circa 1900, completes our elucida-
tion of the difference between science and ideology.
Social myth-makers co-opted the ensigns of science
because together with nationalism it had emerged as
the credible authority rivaling religion. While scien-
tists were not immune to mythologizing — we
instance Karl Pearson and Ernst Haeckel as makers of
socially opportune evolutionary myths — stillTH Mor-
gan’s development of chromosome theory in his
Columbia University laboratory occupied a com-
pletely different cultural milieu — experimental sci-
ence.

In a course constructed to exclude retrofitting his-

VYOL I7, NR2 1997
REerorTs
[ 19 |



MAR/APR 1997
RErorTs

NEW AND RECENT BOOKS
FROM NCSE — AT THE
MEMBER’S DISCOUNT OF 20%!

NEW BOOKS

The Science of Jurassic Park and
the Lost World, or How to Build a
Dinosaur

by Rob DeSalle and David Lindley.

An American Museum of Natural His-
tory curator and a Science News edi-
tor team up to analyze the accurate
and the wrong of the two dinosaur
blockbusters.A must for dino fans and
nitpickers everywhere. How large
would a real Jurassic Park have to be,
given what we know of the ecological
requirements of dinosaurs? What do
you need to do to get a dinosaur from
an amber-encased mosquito meal?
This book is engagingly written and
fun to read without skimping on the
science. 193 pages, hardback. List
price $18.00, member price $14.40

Race and Human Evolution

by Milford Wolpoff and Rachael Cas-
pari.

Two models of the origin of modern
humans from Homo erectus are the
"multiregional” (ongoing regional evo-
lution) and "Out of Africa” views, (the
replacement of more primitive popu-
lations by more advanced hominids
migrating from Africa). Wolpoff and
Caspari cogently argue on both fossil
and genetic grounds for the multire-
gional view, while reviewing the his-
tory and present status of the concept
of race A very readable work, with lots
of good science and good history. 462
pages, hardback. List price $25.50),
member price $20.00.

Why People Believe Weird Things
by Michael Shermer.

As editor of The Skeptic,Shermer has a
long record of experience and schol-
arship in confronting paranormal
ideas. Here he takes on alien abduc-
tions, near-death experiences, the
pseudohistory of holocaust denial,
Frank Tipler, Duane Gish and creation-
ism, and other "weird things". "Weird
things are like pornography — diffi-
cult to define but obvious when you
see them!" The differences between
science and pseudoscience, and
errors of reasoning that lead us into
uncritical thinking are discussed,and
Shermer gives an answer to the title's
question. Eminently readable, and an
excellent price for a quality hardback.
306 pages, hardback. List price
$22.95, member price §18.

A

DISCOUNT

BOOKS FOR
NCSE MEMBERS

NCSE offers members discount prices
on books about the history of the evo-
lution/creation controversy, resources
for combatting “creation science” and
other pseudoscience, books about
evolution, general-interest books
about science, humor and literature
for the science-minded,and children’s
books. In each issue we’ll list a sam-
pling of favorites in one of these cate-
gories. For a complete list of books
available from NCSE, call us at
1(800)290-6006, send a stamped , self-
addressed envelope, or visit our web-
site at <http://www.natcenscied.org >.

Books About Evolution

The Age of the Earth

by G Brent Dalrymple.

Geologist Dalrymple writes in his
introduction,“In the course of doing
the research required for the articles,
talks, and legal proceeding concern-
ing creationism, 1 discovered...that
there was no current book that
explained in a simple, straightforward,
and thorough way, the current evi-
dence for the age of the Earth.... [T]his
book is to explain how scientists have
deduced the age of the earth."Written
for non-specialists, the book covers
historical and modern methods for
determining the age of the earth and
the solar system.“Scientific creation-
ist” arguments are not directly
addressed, but are answered in the
course of Dalrymple’s clear,compre-
hensive survey. 474 pages, illustrated,
cloth. List price $24.95, member
price $19.95

Why We Get Sick: The New Science
of Darwinian Medicine

by Randolph M Nesse MD & George
M Williams PhD.

Nesse, a physician, and Williams, a
leading evolutionary biologist, offer
both medical researchers and general
readers a wide-ranging survey of “Dar-
winian medicine”. Suggesting evolu-
tionary explanations for a wide range
of phenomena including Sudden
Infant Death Syndrome, cancer, and
mental disorders, they offer to

researchers guidance in developing
and testing hypotheses and to every-
one "an evolutionary understanding
of their bodies’ functioning, and occa-
sional malfunctioning.” Enjoyable
reading, praised by Edward O Wilson
for providing “not only means for the
improvement of medicine but funda-
mental new insights into the human
condition.” 290 pages, paper. List
price, $13.00, member price $10.40.

The Beak of the Finch

by Johnathan Weiner.

“The Book of Life is still being writ-
ten."Weiner's comment in his closing
chapter sums up the meaning of this
detailed account of scientists study-
ing the continuing evolution of “Dar-
win's finches” in the Galapagos
Islands. Weiner uses this fascinating
account of the daily work of science
to remind us that evolution isn't just
something that happened in the past,
but a process that is happening now
— and in which humans participate,
t0o. 332 pages, paper. List price
8$13.00, member price $10.50.

Gould A La Carte

Stephen Jay Gould's role in
developing the model of punc-
tuated equilibria and his
monthly column in Natural His-
tory have made him a popular
writer who needs no introduc-
tion. NCSE carries many of his
books for our members, includ-
ing:
Dinosaur in a Haystack, cloth.
List price $25.00, member price
$20.00.
Eight Little Piggies, paper. List
price $10.95, member price
$8.75.
Ever Since Darwin, paper. List
price $§10.95, $8.75.
Bully for Brontosaurus, paper.
List price $§13.95, §11.25
Hen'’s Teeth and Horse’s Toes,
paper. List price $10.95, mem-
ber price $8.75.
Full House, cloth. List price
25.00, member price $20.00.

Darwin’s Dangerous Idea: Fvolu-
tion and the Meanings of Life

by Daniel Dennett.

This very readable, 1995 National Book
Award finalist was greeted with equal
enthusiasm by leading scientists and



philosophers. Dennett thoroughly
describes evolutionary science, includ-
ing current controversies, then goes
on to spell out its implications for mod-
ern philosophy and modern life. To
persuade readers that*Darwin’s idea is
a universal solvent, capable of cutting
right to the heart of everything in
sight” Dennett avoids “highly technical
philosophical arguments” in favor of
“tell[ing] a story”. 587 pages, paper.
List price $16.00, member price
$13.00.

OTHER Books oF NOTE

Darwin's Dreampond
by Tijs Goldschmidt.

This book discusses the ecological-
environmental disruption of Lake
Victoria, which is to home to fish
that group and speciate like Dar-
win's Galapagos finches. These
species are now being decimated
by the Nile perch,a prolific cash-
crop fish introduced recently into
the lake and called economic "sav-
iors” by the local people. Cam-
bridge (MA): MIT Press. $24.95.

Adaptation

edited by Michael Rose and George
Lauder.

Adaptation is a new book from Aca-
demic Press edited by Michael Rose
and George Lauder that will be of
interest to many or our readers. It is
not about humans, but it addresses
the thorny fundamental problems
involved in the study of adaptations.
There are 14 Chapters, 511 pages,
and the cost is $34.95.

Addison-Wesley Biology is a textbook sold for use
in high schools. I have just been looking at the
"new" 1996 version, which is virtually identical to

the original 1994 version. In both, evolutionary biol-

ogy is introduced in Chapter 13, "The History of
Life". In both, the material at the end of Chapter 13
includes this "portfolio” exercise:

1.There are opponents to the scientific the-
ory of evolution. Conduct library research on
the various beliefs and on the evidence for
other theories about the origin of life.

What frugality! In only 28 words the Addison-Wes-
ley writers do three of the creationists' favorite
numbers. They conflate beliefs with theories; they
equate "evolution” with "the origin of life";and they
promote one of the creationists' favorite phrases —
"other theories"; Not bad, huh?

[Contributed by Bill Bennetta, The Textbook
Letter. Bill may be reached at 707-7788429 or
<textbook@earthlink.net>.]
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tory to today’s concerns, how does trendy nonlinear
dynamics get in the door? It gets in because we relax
the ban on retrofits. It isn't good pedagogy to imply
that the Darwinian revolution stopped at 1900. We
have an extensive menu of update items: Lynn Mar-
gulis on symbiosis, the discovery of the ecosystem, the
structure of eusocial cooperation, the emergence of
cladism and molecular-based taxonomy; current
debates on hominid evolution; jumping genes, somatic
hypermutation, the new catastrophism, the new evo-
lutionary timetable, self-organization theory.A differ-
ent mix of updates is chosen on each passage of the
course.The updates are presented as compare-and-
contrast exercises that sometimes highlight continuity
with Darwin, sometimes discontinuity.

An item that illustrates both the continuity and dis-
continuity of current evolutionary research is the dis-
covery of somatic selection (sometimes called “evolu-
tion in a day™) by the Australian scientist Ted Steele
(Steele, Gorczynski, and Pollard 1984). Molecular biol-
ogy is discontinuous with Darwin’s natural history,
which did not incorporate the cellular biology of his
time. Nevertheless, Steele considers himself emphati-
cally a Darwinian selectionist, even though somatic
hypermutation is a directional (non-random) muta-
tional process among variable region genes that he
and his collaborators contend interprets Lamarckian
acquisition of characters, such as acquired immune
responses (Steele, Gorczynski, and Pollard 1984).

How can this be? Everyone knows that Lamarck
and Darwin are antithetical! Ah, but they aren’t! In
pangenesis, Darwin acknowledged Lamarckian inher-
itance as a crucial supplement to natural selection.
Absolute separation of the two modes of inheritance
is the doctrine of neodarwinism. Steele and his collab-
orators make much of this historical quirk in contest-
ing neodarwinian“dogmatism” . They turn the tables of
the “heresy” reproach by claiming to be the true pale-
odarwinians.

Somatic hypermutation comes with a misconduct
option: two priority disputes.The story features David-
sized Australian scientists battling in the columns of
Nature and Science with titans at Harvard and Rocke-
feller Universities. Steele and collaborators were really
steamed up. For nearly a decade their discovery was
derided as a theoretical impossibility. Then, as its
experimental reality came to be recognized (perhaps
together with its Nobel potential), those titans rushed
into print with claims of a “new” discovery. Steele
countered with a plagiarism charge. Nature editor
John Maddox eventually resolved the dispute by bro-
kering a joint letter in which Steele withdrew the pla-
giarism charge while the Harvard scientist, John
Cairns, acknowledged Steele’s prior discovery (Steele
and Cairns 1989; Steele 1989).

In the second priority dispute,a Rockefeller Uni-
versity scientist wrote in Science a history of the dis-
covery that omitted any reference to Steele and col-

|

leagues (Thaler 1994), even though they published
the first and the most research in this field. Those who
credit that history will not know that there was a dis-
pute about the authenticity of the process and hence
will not know that the “Central Dogma” once ruled
out somatic hypermutation (Temin 1989).Thus is rev-
olutionary scientific change domesticated to normal
science.

The priority dispute is a window on how heresies
are sometimes normalized as consensus science.The
pattern was ten years of resistance, then sudden
expropriation of the contraband evidence under the
auspices of “Big Science”.A similar thing has occurred
with the normalization of catastrophism. Recognition
of continental drift and asteroid impacts, together
with massive destruction and climatic change that
they visited and five mass extinctions apparently cor-
related with impacts, are conventional wisdom today.
Volcanoes are also known to be more destructive than
was previously imagined.The flood basalt variety ooze
lava for months, centuries, or millennia, creating large
land masses (the DaccanTraps) and changing the mix
of atmospheric gases. Some scientists promote the
concept that flood basalt eruptions correlate with one
Or more mass extinction.

The normalization of the new catastrophism is very
recent. The continental drift controversy,and later the
Cretaceous-Tertiary (K-T) mass extinctions contro-
versy, are among the most acrimonious in recent sci-
ence history (LeGrande 1988). According to David
Raup, who survived at the epicenter of the K-T row, it
wasn't the scientific issues that got people mad.It was
the Old Guard’s refusal to give up uniformitarianism.
He writes that “even an idle mention of the possibility
that something in the history of the earth could be
called catastrophic can produce showers of denial
and abuse from many geologists” (1986, p 29). He
reports a French colleague as saying that French sci-
entists were reluctant to propose new theories in
paleontology and evolutionary biology because “they
have never gotten over the humiliation of the defeat of
Cuvier's catastrophism” (Raup 1986, p 29).1t is diffi-
cult to fathom that great scientists can cast so long a
shadow — unless we remember that uniformitarians
were defending a principle that Darwin absorbed
from a geology text published 170 years ago!

REVISING THE REVOLUTION

The course also addresses the retrofit that “synthe-
sizes" Darwin with population genetics and its succes-
sor, self-organization theory. The population genetics
generated by RA Fisher and Sewall Wright is an elabo-
rate structure that supports an enormous range of
“selections” that have slight foundation in Darwin’s
theory — balancing selection, selectively neutral
mutations, random walk, r/K selection, kin selection,
linkage disequilibria, and so on.These processes are



inaccessible to those lacking mathematical aptitude,
including Darwin himself.

Darwin’s blending theory of inheritance could
scarcely have been formulated by a mathematician
because its basic idea poses an insuperable quantita-
tive difficulty. If parental traits blend in the offspring,
parental variation is halved in the first generation,
quartered in the second,and so on until the favorable
variation is lost. Blending, if it occurred, would quickly
reduce all diversity in a population to a monotonic set
of traits; there would be nothing for selection to work
upon.The muddle compounds when we notice that
the theory doesn't account for the persistence of
recessive traits that Darwin’s own experiments with
snapdragons confirmed (Oldroyd 1980, p 143).To
extricate himself from this difficulty, Darwin postu-
lated inheritance of acquired characters as the source
of new variation. In this scenario, environmental vari-
ation induces somatic or behavioral changes, which
are assimilated to the germ line.

I suggest to students that pangenesis is a typical
muddle due to a qualitative approach to a phenome-
non whose order is mathematical. Mendel, whose pea
experiments were very similar to Darwin’'s snap-
dragon experiments, guessed at the unit character of
inheritance and formulated the statistical rules of trait
segregation. Although Mendel had read the Origin of
Species, he did not speculate on how natural selection
might operate on his laws of inheritance to generate
new species. The probable reason, as we may guess
from the criticisms of Darwinism by TH Morgan,
August Weissman, Fleeming Jenkin and others, is that
new species will not arise from recombination
(Bowler 1983). Species genomes are extremely con-
servative. The velvet worm (Peripatus ony-
chophoran), which has remained unchanged for 500
million years, seems to be the champion survivor.

The synthetic theory rescued Darwinism from
eclipse by redefining evolution as any change in the
frequency of alleles within a gene pool from one gen-
eration to the next. Darwin’s “infinitesimally small”
changes are now precisely defined. His error regarding
fitness is corrected. It is not the slight advantage pos-
sessed by a few individuals that imparts competitive
edge, but the mean value of an adaptation in a popula-
tion.This “microevolution” is basically a gene pool in
equilibrium, and it is not what Darwin imagined to be
happening — constant accumulation for change that
is driven toward speciation by a continuously applied
selection pressure.

At the celebration of the centennial of the Origin
of Species, there was, according to Ernst Mayr,“com-
plete unanimity” that neodarwinism was “internally
consistent and firmly established” (Mayr 1963, p 8).
The picture is dramatically changed today. In 1972,
Stephen Jay Gould and Niles Eldredge published their
classic paper,“Punctuated equilibria:An alternative to

phyletic gradualism” which gave direction to a thor-
ough reassessment of paleontology that continues
today (Eldredge and Gould 1972). During the same
period, the Mendelian theory assumed by Fisher has
been revised so far that it continues to be called
Mendelian only by courtesy (Milkman 1982; Ho and
Saunders 1984).

Mendelian genes are featureless except for the trait
they determine. They recombine and occasionally
mutate.Today’s genes carry out a prodigious number
of complex developmental and repair operations.
They can split, transpose, amplify, excise, invert, back
transcribe,and even hang themselves at the right time
(the apoptosis gene). Genes acting on genes and gene
products amount to endogenously controlled power
of organisms to alter themselves, or to maintain a
steady state.In a review of the implications of the mol-
ecular evidence for the interpretation for species sta-
bility and rates of evolutionary change, Thomas Schopf
argued that the ensemble of actual and potential
emergent properties of a specific genome organiza-
tion, its latitude for self-organization, may be a non-
selectionist source of evolutionary change (Schopf
1981;see alsoThoday 1975).

But the adoption of these concepts were blocked
until there was an alternative to Fisher's linear equa-
tions. This new non-Darwinian revolution is now run-
ning at full steam. I describe the revolution as consist-
ing in the development of a genuine theory of
emergence, in contrast to the “building blocks™ model
of development by serial accumulation of change . This
concept is illustrated by videos of computer-gener-
ated fractals, cellular automata, and the like. We also
refer students to a PBS documentary on the applica-
tion of self-organizing theory to evolution. So the
course concludes on a bright note. The great adven-
ture in understanding the immense diversity and
beauty of life has been revised and relaunched into an
exciting future.
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MARTIAN LIFE SCIENCE?

Cowen R. More findings about life on the Red Planet

Science News 1997 Feb 8;151 (6):87.See also:
Cowen R. Meteorite still holds inklings of life. Sci-
ence News 1997 Mar 29;151(13):190.Were the
carbonates formed at high or low temperatures?
Could living forms have produced the “microfos-
sils"?

Cowen R.Younger stars and an older, bigger cosmos.

Science News 1997 Feb 15;151 (7):101;
Buchanan M. Cosmic 'ruler’ rejuvenates stars. New
Scientist 1997 Feb 22;153(2070):17 This satellite,
recording ultraprecise stellar positions, revises
the distance measuring stick and may resolve the
“paradox” of stars appearing to be older than the
universe.

Kirschvink JL, Maine AT, Vali H. Paleomagnetic
evidence of a low-temperature origin of carbonate in
the Martian meteorite ALH84001. Science 1997 Mar
14;275:1629-33. See also:
Valley JW, Eiler JM, Graham CM, Gibson EK,
Romanek CS, Stolper EM. Low-temperature car-
bonate concretions in the Martian meteorite
ALH84001: Evidence from stable isotopes and
mineralogy. Science 1997 Mar 14; 275:1633-8.
These results reinforce the idea that traces of life
are found in this meteorite.

Emerging in Future Issues

FEATURES

John Cole reports on the outcome of the ICR's
"Geochronology" Conference in San Diego.

Scott Goodman brings us up to date on creationist activities
in public education in British Columbia.

Andrew Petto reviews the pronouncement in support of
evolution by Pope John Paul Il and the arguments being

raised against it by Answers in Genesis.

Readers respond to Brian Alters's article "Should student
belief in evolution be a goal?" and Brian replies.

ARTICLES

Lisa Blank and Hans Andersen survey what teachers-in-train-
ing think and know about evolution and its place in science
teaching and compare their students to others in large mid-
western universities.The news is mixed.

Richard Firenze writes more about misconceptions about
evolutionary theory that emerged during intensive summer
institutes on evolution for teachers.This article focuses on
Darwinian and Lamarckian concepts.

John Fletcher gives us a primer on creationism that brings
us up to date on strategies. Some of these are old regulars
that never cease to amaze. Others are examples of the evo-
lution of creationism.

Glen Kuban explores the reports of the so-called "ple-
siosaur” netted off the coast of Japan a few years ago. He
concludes it is probably a basking shark. Read why.

WEB SITES
Edward Babinski, author of Leaving the Fold and
editor of the Cretinism or Evilution newsletter, has
written to inform us of two web sites that he main-
tains which might be of interest to our readers.
At <http://www.talkorigins.org/faqs/ce/>
readers will find the home page for the newsletter.

At <http://www.infidels.org/mag/sr/1993/1/
1brain93.html> Babinski has included excerpts
from the Bible that discuss the nature of the human
brain.
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NOW They Tell Us: Creationists Say
Their Geochronology Has Problems

Joln Cole, Contributing Editor

0 quote the Institute

for Creation

Research's Acts and
Facts (1997 July 26(7):5),

“Numerous young-earth cre-
ationists have studied this
issue [geochronology and
radioisotope dating] and
have published their views
and results. However, most
publications have been
somewhat simplistic and
have not addressed the
problem thoroughly. Even
though this issue has been
recognized as a major prob-
lem for many years, there is
no single authoritative docu-
ment to which people seek-
ing answers in this area can
be referred.”

“Ten leading young-earth cre-
ationists”met in San Diego on July
5th to address this matter,and pre-
sumably we will be hearing from
them. It is interesting to note that
the geochronology conference
participants do not include any
geochronology specialists or any-
one who disagrees with the young
Earth premise.

Meanwhile, it is interesting to
read the confession that decades
of smug pronouncements from
the creationist camp — especially
the ICR — have been self-admit-
tedly baseless. Their critics have
said so all along, of course. One
cheer is in order for the effort to
try to come up with some sound
scientific argument based upon
research in “the literature, by the-
ory,and by experiment”, although
the conference is committed to
pre-existing conclusions about the
age of the earth and the errors of

geochronology. Just possibly they
will formulate ideas which can be
critiqued and hypotheses which
can be tested and falsified, at least
by non-coreligionists, although
skeptics should not hold their
breaths awaiting such a break-
through.These people know the
answer but are going to try harder
to prove it, they promise — an atti-
tude which does not epitomize
the scientific method which tries
quite hard to prove basic tenets
wrong and begrudgingly accepts
them, the more they stand up to
scrutiny.

Creationists like to argue that
evolution is simply a“faith” . They
argue that, at best or worst, evolu-
tion and scientific creationism are
equally based upon faith. Scien-
tists, however, gain fame by trying
to knock holes in accepted *ortho-
doxy” or commonly accepted
ideas, while so-called “scientific
creationists” literally sign oaths
that they agree with ideas such as
"young earthism"and a Noachian
“Universal Flood” — and then
they commence “research”. It
would be more impressive if cre-
ationists sponsored a conference
dedicated to disproving basic “sci-
entific creationist” tenets rather
than simply trying to develop a
better anti-evolutionist polemic.

Meanwhile, the age of the earth
and observed, demonstrable prin-
ciples of geology and geochronol-
ogy remain the creationists’
Achilles’ heel(s), as they them-
selves seem now to admit. They
assiduously avoid debating the
topic (I once spent about 6
months trying to maneuver Duane
Gish into a debate on this topic
with an expert on it!), and now

they are trying to shore up their
defenses on one of their weakest
fronts. We will try to report on
their efforts.

*
CATASTROPHISM

REVISITED

John R. Cole
Contributing Editor

Uniformitarianism is a (usually)
naturalistic approach to phenom-
ena which requires no miracles or
unknown processes. This allows
for catastrophes. It simply requires
that catastrophes be "normal". For
example, asteroid impacts are rare
but likely events — especially
over the course of time since the
formation of the planet. Though
they are rare, when they do occur
their results are felt globally and
are extremely disruptive. Yet the
evidence is that the earth has sur-
vived such impacts at least a few
times in the last few billion years
and the organisms and habitats
regrouped and recovered after
each "hit". In this sense, these "cat-
astrophes” were not really "cata-
strophic" as creationists and para-
normalists would have you
believe.

[Reprinted from a post to the
talk.origins electronic Sorum.]
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Multidisciplinary NSF Document
Supports Evolution

Charles Keeling

t’s not that often that you

find nice, concise examples

of multidisciplinary find-
ings in science supporting evolu-
tion, but I've found a recent one
that I thought was worth calling
to your attention. You can find a
one-page summary of recent
research at either of two web loca-
tions maintained by the National
Science Foundation (NSF). Con-
nect to <http:www.nsf.gov/
od/lpa/news/press/pr9729.htm>
or <http://www.nsf.gov/pubs/
1997/pr9729/pr9729.1xt>. It’s
entitled “Evolution of fish
antifreeze gene sheds light on cli-
mate history”,and what'’s so neat
about it is that it represents a
microcosm of everything that
evolution teaches!

« It shows an example of rela-
tively recent evolution (within the
last 14 million years).

» It provides genetic evidence
for evolution (as opposed to
strictly fossil evidence).

* One gene originated “whole
cloth”, as opposed to recycling
existing genes.

+ The dates cross-correlate with
and fine-tune data from oceano-
graphic studies

» It shows how two different
species evolved different solu-
tions to the same problem — one
in the Arctic, the other in the
Antarctic

I like this example not just
because of the science it repre-
sents, but also because it provides
good ammunition as an anticre-
ationism argument:

A. Why would God have cre-
ated different antifreeze genes for
fish at opposite poles? We could
easily demonstrate that the two
species today don't care which
polar ocean they happen to be
swimming in — their anti-freeze
works just as well in one as in the
other!

B. Creationists believe that the
early earth was clearly above
freezing, so why the genes in the
first place? If this is an example of
later“variation within kind”, then
this adaptation must have micro-
evolved within just the last few
thousand years. But scientists have
found fossils of extinct fish
species that show this adaptation!
So that means the adaptation in
those earlier variations both
evolved and went extinct all
within those few thousand years!
And if the flood was in fact what
caused the first freezing on a
global scale as some creationists
believe, that happened within the
span of only a year or so, which
implies a vastly faster variation
within the fishkind to keep up
with such a rapidly-changing envi-
ronment as these fish faced in the
days during and immediately fol-
lowing the great flood!

C.It’s odd that anti-freeze genes
are found only in fish that live at
the poles — they are entirely miss-
ing from most fish populations —
does this suggest that the kinds of
fish God created to withstand cold
temperatures just “happened” all
to migrate to the polar seas where
they could take advantage of this
unique trait,and not only that, but
to the right polar sea — all of one
species to the Arctic, all of the
other species to the Antarctic? Not

one fish got confused and
migrated to the wrong pole? Or
did this happen by miracle? Say,
the fish were created in place and,
therefore, always, had these
genes.

D. Evolution predicts that you
won'’t find antifreeze genes if you
go back far enough in the fossil
record (that is, farther than, say, 20
million years, or deep énough into
the strata). This is certainly a
testable part of the theory. Fur-
thermore, since science says
global cooling occurred simulta-
neously at both poles, evolution
would predict that (a) the two
species have never cohabitated
(that is, they are a perfect example
of species whose fossils have
always been geographically iso-
lated, so that their fossil predeces-
sors would never be found
together!) and (b) that the earliest
examples of both species would
show this rare adaptation appear-
ing at roughly the same time in the
fossil record. These predictions are
all testable.

E. Science — not creationism
— has identified the genetic carri-
ers of this adaptation. Analysis of
the gene structure of one of the
fish species in question demon-
strates how they evolved from
digestive genes at a time that coin-
cides with the global cooling that
caused the polar ice caps to form;
and the similarities with other
earlier genes has been quantita-
tively traced and documented. In
other words, we have corroborat-
ing evidence for the evolution of
this gene in two separate events
from genetic analysis, oceano-
graphic studies, and the fossil
record.
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Multi-Media Review

Darwin, 2nd edition.
by Pete Goldie, Lightbinders, Inc.,
San Francisco, CA.

Evolution.
Clearvue/eav, Inc., Chicago, IL
and ZCI Publishing, Inc., Dallas,

Reviewed by Laura L McMabon, Assts-
tant Editor, RNCSE and Science
Department, Monona Grove HS,
Monona, Wi

Students of evolution looking for
multimedia reference materials have
two new options that facilitate learn-
ing from high school through grad
school. Clearvue/eav, Inc. has added a
CD-ROM entitled, Evolution, to their
catalogue of curriculum-oriented A-V
materials. Frolution is a PowerCD
aimed at orienting beginning evolu-
tion students to the concepts of nat-
ural selection, sources of variation,
and speciation. More advanced stu-
dents may find the Lightbinders, Inc
CD-ROM, entitled Darwin, 2nd edi-
tion, more appropriate. This multime-
dia CD-ROM includes a DynaText,
electronic book technology collec-
tion of Darwin’s complete works. Stu-
dents of Darwin will find this CD-
ROM an invaluable resource

DARWIN, 2ND EDITION

Charles Darwin’s most famous and
most obscure writings are all included
on this CD-ROM, from The Origin of
Species and The Descent of Man to
On the Various Contrivances by
Which British and Foreign Orchids
are Fertilised by Insects. Darwin's
short papers are included as well as
his 1200 page monograph on living
and fossil barnacles (Lepardidae and
Balanidae) The CD-ROM is rounded

out by a bibliography of 1500 primary
and secondary sources as well as a
biographical dictionary.

The clectronic format makes this
book collection particularly easy to
read, study, and write from.A “journal”
feature marks your path as you pro-
ceed through the documents so that
you can find your way back to previ-
ous passages. Annotations that can be
left in the text include notes (very
much like the sticky notepaper so
many of us rely on!), bookmarks, and
hyperlinks. Bookmarks are just as they
sound — a handy way to mark your
place so that you can return to Dar-
win's 1200-page mollusk monograph
without having to scan the entire text.
Hyperlinks are cross-references that
you can create yourself as you move
through Darwin’s works.

All of these features make this CD-
ROM a particularly valuable tool for
exploring Darwin’s works.The paper
seems to write itself as you conduct
your research!

EvOoLUuTION

The multimedia feature presenta-
tion of this CD-ROM is the more for-
mal instruction of the package, taking
the student through a multimedia lec-
ture and “slideshow™on a wide variety
of topics. At any time, a student can
deviate from the presentation to look
up words that have been highlighted
in the glossary or words that are not
highlighted in the 150 000-entry dic-
tionary. For students who want even
more information, there is a 24-vol-
ume, cross-indexed, concise encyclo-
pedia that encompasses all areas of
study.

As students proceed through the
presentation, they can access ques-
tions that not only test the student’s
understanding of the program'’s con-

tent, but also spur them to explore
related topics. These questions are
explained as the students answer
them with reference and access to
information on other parts of the CD.
One can also use the quiz mode to
develop a timed quiz over the content
material without allowing the student
to access the CD's information during
the assessment.

The format of this CD-ROM is easy
to navigate, and the pictures and
sound are very professionally done.
The text is understandable for upper-
level high school students; beginning
high school students may have to
spend more time with the vocabulary,
referring to the glossary and dictio-
nary, to benefit the most from the pro-
gram.

The information presented in the
program is accurate with the excep-
tion of a one-time misuse of the word
‘interspecific’instead of ‘intraspecific’
in the discussion of variation of clines
and demes. Otherwise, the depth of
the information presented is amazing
and very well explained.

Overall, the program is an interest-
ing, engaging presentation of the
processes of evolution that would
make a splendid tutorial for any begin-
ning evolution student
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River Out of Eden: A Darwinian View of Life

by Richard Dawkins, 1995, Basic
Books, New York. 172 pp.

Reviewed by Daniel G Blackburn,
Department of Biology, Life Sciences
Center, Trinity College, Hartford, CT
06106

“For nature, heartless witless
Nature,

Will neither know nor care”
(AE Housman)

“DNA neither knows nor cares.
DNA just is.And we dance to its
music.”

(R Dawkins)

Richard Dawkins is a professional
explainer. His most important contri-
butions to science have lain not in
empirical discovery but in recogniz-
ing evolutionary implications of work
by other biologists and using his pow-
ers of explanation to change the way
the world thinks.A zoologist by train-
ing, Dawkins’s early publications were
in the areas of ethology, evolutionary
theory. and sociobiology. As a faculty
member at Oxford University, he
secured an international reputation
with his 1976 book The Selfish Gene,
a best-seller with an innovative (and
controversial) gene'seye view of evo-
lution by natural selection.Years later,
Richard Dawkins is still explaining, as
an e¢loquent lecturer, iconoclastic
debater, and prolific writer. In fact,
Dawkins has been appointed to an
endowed chair at Oxford as Professor
of Public Understanding of Science, a
position that supports him in doing
what he does best.

River Out of Eden is Dawkins's
contribution to Basic Books'“Science
Masters Series” — short readable
works that are designed to present
contemporary scientific ideas to a
broad audience as a means of promot-
ing scientific literacy. As such, this
book ought not be judged by the same
criteria as Dawkins's influential previ-

ous works. After all, The Selfish Gene
and its successors The Blind Watch-
maker (1986) and The Extended Phe-
notype (1989) were written as much
for the working biologist as for the
general public. River Out of Eden
advances the themes from these
works and draws on recent findings in
biology to present a perspective that
is selectionist at its core and broad in
its implications. It offers, through a
genetic reductionist approach, a view
of life in all its manifestations as a con-
sequence of natural selection, and
does so with clever examples and an
absorbing style.
The “river” of Dawkins’s title is a
river of DNA that:
flows through time not space. It is
a river of information...of abstract
instructions for building bodies,
not a river of solid bodies them-
selves. The information passes
through bodies and affects them,
but it is not affected by them on its
way through.The river is...uninflu-
enced by the experiences and
achievements of the successive
bodies through which it flows (p
4).

According to Dawkins’s metaphor,
this river of information began at the
origin of life and with each speciation
event forked into tributary rivers
which diverged, never to meet (that is,
to share their DNA) again. Most of
these tributaries gave rise to no rivers
that have persisted to the present.
After all, the estimated 30 million
extant species represent perhaps no
more than 1% of the species that have
ever lived. Further, Dawkins asserts,
the speciation events (or tributaries)
that ultimately led to higher taxa were
no more momentous than those that
gave rise to species that went extinct
without leaving descendants.

The key to Dawkins's perspective
lies in his view of the bodies of organ-

isSms as temporary carriers of genes
that make those bodies. "Genes sur-
vive down the ages only if they are
good at building bodies that are good
at living and reproducing in the par-
ticular way of life chosen by the
species” (p 5).Thus, selection works
not on individual organisms nor on
groups thereof, not on particular com-
binations of genes, and certainly not
on species, but on genes that maxi-
mize reproductive survival. These
ideas will not be new to readers famil-
iar with Dawkins’s previous work:“We
are survival machines, robot vehicles
blindly programmed to preserve the
selfish molecules known as genes”
(The Selfish Gene, preface).

The second chapter in Dawkins'’s
book “All Africa and Her Progenies”
describes implications and miscon-
ceptions of the molecular studies
through which the origins and diver-
sity of modern humans are being clar-
ified. Studies of mitochondrial DNA
have strongly corroborated a rela-
tively recent common origin for all liv-
ing humans, probably in Africa. Being
of maternal origin, mitochondrial
DNA is uncontaminated by sexual
recombination with paternal genes.As
a result, molecular biologists have
been able to trace our matrilineal her-
itage to a hypothetical common
ancestor that has been designated by
American biologists, with characteris-
tic cultural chauvinism,”Eve”.

Dawkins points out that a strict
matrilineal line is one of many ways to
trace human ancestry, the others
being the innumerable lineages that
have passed through a male progeni-
tor. Misconceptions abound, as the
author shows. Among these are the
mistaken beliefs that mitochondrial
Eve represents our most recent com-
mon ancestor (she is only the most
recent through a strictly matrilineal
line); that she was the sole female
founder of a new lineage (in fact, her
contemporaries and  ancestors
undoubtedly have numerous descen-
dants as well); that she necessarily
coexisted with the most recent male
ancestor (in fact, this male individual
is probably far more recent than
“Eve").

Having read several accounts in
the literature, I found Dawkins’s
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account enlightening in clearing up
personal misconceptions on the
issues, including some promulgated in
popular accounts (Brown 1990). In
explaining human origins, Dawkins
expresses hope that his narrative will
not only prove more interesting, but
also more moving than any tribal ori-
gin myth (for example, the Garden of
Eden story invoked in his title). That
he succeeds far less in the latter than
in the former regard is understand-
able, given the powerfully resonating
symbolism in Western culture of the
mythic tale that he invokes (Pagels
1988).

Other chapters in River Out of
Eden explore familiar themes with
new examples.“Do Good by Stealth”
considers a persistent challenge that
dates to writings by Mivart (1871) —
the question of how natural selection
can account for gradual evolution of
complex behavior patterns and sen-
sory abilities. Using a variety of behav-
ioral examples involving insects, flow-
ers,and birds, Dawkins demonstrates
how such features could evolve incre-
mentally. In the process, he exposes
the fallacious assumption that such
features must function perfectly from
their inception in order to be adap-
tive.

To the creationist taunt “What
good is half an eye?”, Dawkins's ele-
gant answer is that it is 1% better than
49% of an eye! Drawing on an analysis
by Nilsson and Pelger (1994), he
argues that even under conservative
assumptions about selective advan-
tages and trait heritability, eyes could
have evolved in a small fraction of the
geological time available for their evo-
lution. Little wonder that eyes have
evolved on multiple occasions in the
Kingdom Animalia. Phylogenetic
analysis has revealed some forty dif-
ferent origins of light-sensitive struc-
tures among animals.

The chapter “God's utility func-
tion” draws on a concept from eco-
nomics; a utility function is “that
which is maximized”in a given con-
text. In considering organismal diver-
sity and the appearance of "design”
(an unfortunate term that is difficult
to avoid), Dawkins raises the question
of what is maximized in the natural
world. His answer, of course, is DNA
survival.

Why, then, is the parental expendi-
ture of resources on male and femidle
offspring commonly equal, when a

small number of males could easily
impregnate a large number of
females? To answer, Dawkins invokes
Ronald Fisher (1958), who showed
that a 50:50 expenditure of resources
between the sexes of offspring maxi-
mizes the number of grandchildren
that an animal can produce, even in
species in which a few males mate
with all of the females. In a species
where an individual male has much
less of a chance of reproducing than
does a female, the potential gain to a
parent of producing that rare, success-
ful male offspring can be enormous.

If the utility function of a species
were to produce the most offspring,
then the most efficient situation
would be for males to stop competing
and to devote themselves to rearing
young, regardless of their degree of
relatedness. By analogy, from the
standpoint of efficiency, it would
seem to be most advantageous for for-
est trees to remain short, rather than
to expend energy on growing tall to
outcompete others for light. But nat-
ural selection acting at the genetic (or
even the organismal) level would
favor individuals who seek to maxi-
mize their own reproduction at the
expense of conspecific competitors.
Dawkins’s ideas and examples date to
The Selfishb Gene,and one is forced to
wonder why he has not considered
contemporary studies focusing on
departures from Fisherian ratios. In
addition, his argument could have
been strengthened by discussion of
species in which sex of the offspring
is manipulated by parents according
to environmental circumstances, or in
which adults change sex to maximize
their own reproductive value.

Why have Dawkins’s views been
controversial, given their broad
explanatory power? From a sociopo-
litical standpoint, the answer may be
that Dawkins is explicit in his non-the-
ism (more so than, for example,
Stephen Jay Gould usually is) and is
unrelenting at presenting life as acci-
dental, amoral, and non-purposive. In
his words,

[n]ature is not cruel, only pitilessly
indifferent.This is one of the hard-
est lessons for humans to learn.We
cannot admit that things might be
neither good nor evil, neither cruel
nor kind, but simply callous —
indifferent to all suffering, lacking
all purpose” (p 96).

‘What can be contested biologically
is Dawkins's focus on genes as the

sole unit of natural selection with
such selection resulting in adaptation
and design at the organismal level.
Over the past fifteen years, the con-
cept of natural selection has been
applied with increasing success at a
variety of levels, including that of the
species and the cell population.
Dawkins does mention briefly that
asexual animal lineages do not persist
for long evolutionarily, perhaps
because they do not compete well
with those with sexual reproduction.
However, he seems not to recognize
that such differential survival shifts
the level of selection to that of the
species itself.

Another issue is how “visible”
genes themselves are to natural selec-
tion,and therefore how susceptible to
selective pressure.The units that dif-
ferentially survive and reproduce are
the organisms themselves — not their
parts and only indirectly their genes.
Dawkins’s mechanism relies on a
fairly straightforward relationship
between the stored information
(genotype) and its outward expres-
sion (phenotype). However, transla-
tion of a genotype into a phenotype is
highly complex, given such phenom-
ena as pleiotropy (multiple effects by
genes), genetic linkages, and epistasis
(modification of gene action by other
genes). Moreover, genes interact with
the environments in which they are
expressed in complex ways to pro-
duce phenotypes; in fact, a major
focus of contemporary biological
research is on the large impact that
environmental conditions can have
on phenotypic expression (Blackburn
and Schneider 1994).All such factors
constrain a close relationship
between organismal and genetic
selection. Furthermore, much study
over the past two decades has focused
on departures from optimality, includ-
ing cases where organisms are not
well adapted for particular functions.
Such cases can reflect a lack of genetic
variation, insufficient evolutionary
time, adaptive compromises between
disparate functions, and constraints
operating at levels ranging from the
genetic to the organismal.

Given Dawkins’s genetic focus, his
work contains several puzzling omis-
sions. One is the overwhelming evi-
dence for neutral mutation — the ran-
dom fixation of genetic changes that
lack significant phenotypic conse-
quences.Another is the existence of
multiple copies of unexpressed
genes, which requires (in amphibians,
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Dysgenics: Genetic Deterioration in Modern Populations

by Richard Lynn, Westport, CT,
Praeger. 1996. 237 pp.

Reviewed by Jonathan Marks,
Department of Anthropology. Uni-
versity of California at Berkeley

The good name of evolution is in
perpetual need of rescue from its
appropriation by cranks and charla-
tans. The present volume is by a noted
hereditarian  psychologist, whose
ideas formed much of the foundation
for The Bell Curve.If you believe that
one cannot serve both God and Mam-
mon, then the fact that this book

thanks The Pioneer Fund for“encour-
agement and financial support”
should give you pause.

Some of you older folks may
remember that biology was corrupted
in the 1920s by a movement known as
“eugenics” which localized the
impending decline of civilization to
the genes of the lower classes. It advo-
cated state control of reproduction
and managed to get involuntary steril-
ization laws passed in most states and
have them upheld in the Supreme
Court. Its enthusiasts also managed to
curtail the immigration of populations

with bad “germ-plasm” — Italians and
Jews.The real embarrassment is that
nearly every geneticist of note was an
advocate of the program, as a casual
read of nearly any issue of The Journal
of Heredity from 1913-1935 will
attest.

The movement’s earliest oppo-
nents were the activist defenders of
civil liberties who saw science abused
in the biological arguments for the
curtailment of human rights. Franz
Boas and Walter Lippmann were on
record long before any geneticists.
Clarence Darrow evolved from biol-
ogy’s champion at the Scopes trial
(1925) to its basher a year later with
his scathing indictment, The Eugenics
Cult.Only in 1927 did Raymond Pearl
of Johns Hopkins publish the first cri-
tique of the movement by a biologist.

With the collapse of the American
economy and the accession of the
Nazis in Germany — who took their
genetics a bit too seriously — the
movement fell into eclipse. After the
War, however, human genetics
attempted to reformulate itself by dis-

for example) relatively large cells and
a slow rate of cell division. Perhaps
these cases are omitted because they
do not fit neatly into a model where
selfish genes yield well-adapted phe-
notypes. Also not discussed are the
implications of developmental thome-
obox) genes and epistasis for the
tempo of evolutionary change.
Because small genetic changes can
have large phenotypic effects, the ori-
gins of higher taxa need not require
the gradual accumulation of micro-
mutations that Dawkins posits.

As interesting as Dawkins's views
may be, are they, as he avows, “Dar-
winian”? Strictly speaking, they are
not, since they invoke selection at the
genetic level. Not only did Charles
Darwin’s work long predate even a
rudimentary understanding of the
genetic basis for evolution, but Dar-
win (unlike his contemporary Alfred
Wallace) saw the individual as the unit
of selection. Moreover, Darwin consid-
ered that evolution acted not only
through selection but via the inheri-
tance of acquired characteristics — a
fact that historians as well as biolo-
gists tend to overlook. However, Dar-
win's name has long been invoked by

evolutionary biologists (and now
philosophers, such as Dennett 1995),
on all sides of issues who seek legiti-
macy for their own views. Given his
selectionist perspective, Dawkins is
well within the tradition of neodar-
winism.

River Out of Eden is entertaining
and enlightening, and offers a fine
introduction to Dawkins’s ideas on
implications of evolution by natural
selection.Yet, Dawkins's perspective,
for all his iconoclastic nature, appears
increasingly conservative, not because
his views have changed but because
they have failed to keep pace with
contemporary advances in evolution-
ary thought. While offering a useful
defense against creationism and other
forms of ignorance, Dawkins's book is
a fine contribution to the public dia-
logue — a venue where evolutionary
ideas are routinely misrepresented
and misunderstood.
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owning the eugenics movement and
redefining the term to refer to a more
benign concept — the general
improvement of the quality of life
through the application of genetic
and reproductive technologies.

Richard Lynn's odd thesis in this
book is that, even in its old form,
eugenics was basically right. There
really are too many poor people;
they're dumb as bricks; they breed
like flies; it’s their own fault;and that's
the trouble with the world today.
Poverty and misery are the results not
of human social evil, but of innate per-
sonal incompetence. Just as in 1916,
when Madison Grant wrote The Pass-
ing of the Great Race, Lynn’s first
appeal is to authority: he argues that
the best and brightest geneticists have
been advocates of eugenics.

To their ignominy, geneticists of
the 1920s were indeed advocates of
the program.A very few, like Morgan'’s
group at Columbia (who worked in
the same building as Franz Boas)
never joined up.Others, like LC Dunn,
HS Jennings, and Raymond Pearl,
became disenchanted in the late
1920s. Lynn cites H] Muller's Out of
the Night (1935), which advocated a
naive wisdom to govern reproduc-
tion, as Muller's first work on eugen-
ics. Somehow Lynn manages to ignore
Muller’s 1932 address to the Interna-
tional Congress of Eugenics, reprinted
the following year in the Scientific
Montbly, and tellingly called, “The
dominance of economics over eugen-
ics”A queer omission, certainly.

More than that, Lynn manages to
group together Muller, Francis Crick,
Joshua Lederberg, and William Shock-
ley (of Nobel laureate sperm bank
fame) as a bulwark of scientific advo-
cates of eugenics, without distinguish-
ing among them. For the record,
Lederberg actively opposed Shockley,
objected to “the tone of his entire dis-
cussion about ‘bad heredity'” and
deplored “the mischief of a pseudo-
scientific basis for evading or distort-
ing our social responsibilities™ (Stan-
Jord MD 1966;5(2]:41).

Lynn even attributes the word
“dysgenics” to Shockley. Actually,
though, a superficial scrutiny of the
classic literature will reveal its prior
usage, for example, in the pamphlet
called “A Eugenics Catechism”, issued
by the American Eugenics Society in
the early 1920s, which defines “dys-
genic”as “harmful to the race™.It thén
asks “Why sterilize?” and answers,“To

rid the race of those certain to trans-
mit the same dysgenic tendencies to
which they are subject."Then it goes
on to specify “criminals, paupers,
insane, feebleminded, epileptics,
rapists and other defectives”.

So there is indeed a link to the
past,even if Lynn doesn’'t quite seem
to have his finger on it. What of Lynn's
arguments? Are we really going to
genetic hell in a proverbial handbas-
ket? Is that where evolution is taking
us?

Back when life was “solitary, poore,
nasty, brutish, and short” (Hobbes),
natural selection weeded out the
worst of the human lot.The evolution
of culture mitigated the effects of nat-
ural selection, argues Lynn, permitting
the survival and proliferation in ever-
growing numbers of “the less intelli-
gent and those with weak character”
So the genes for math and moxie have
been progressively diluted in the mod-
ern world.

The problem for his thesis arises in
Chapter 8, in which Lynn confronts
the embarrassing fact that across the
developed nations in this century, IQ
has been steadily rising at the rate of
about a point a year.And Lynn even
tells you why:a familiarity with school
makes it easier to take tests, prenatal
and postnatal nutrition is improving,
and so on — in short, the circum-
stances of life accompanying eco-
nomic development are driving 1Q
upward. Hmmm, maybe that means
that small differences in IQ are not
necessarily the results of constitu-
tional flaws, but of circumstances of
life. Nah.

To Lynn, rather, it means that he
must draw a distinction between
innate potentials and manifested per-
formances, or in an odd construction,
“genotypic versus phenotypic intelli-
gence.” And thus he maintains that
innate potentials are going down even
as performances are improving. But
performances are all that are accessi-
ble to empirical study here, of course.
This is ostensibly the world of sci-
ence, is it not? In the absence of data
on his “genotypic intelligence”, or on
those latent potentialities, this is sim-
ply an angels-on-pinheads argument.

Whether the Pleistocene environ-
ments selected for IQ and “character”
is itself one heck of a gratuitous infer-
ence. The reader is free to wonder
whether the ability to participate
effectively in a bison hunt is ade-
quately examined on pencil-and-

paper tests. Or whether the stereo-
typed upper-class, white Anglo-Saxon
temperament is really more biologi-
cally ancient than upper-class, white
Anglo-Saxons are.

It’s also kind of hard to believe that
in the postJensen generation there
would be anyone left who doesn’t
know that “heritability”, as used by
geneticists, is not a property of the
trait under study, but rather a descrip-
tion of the population in which it
appears. Sure, IQ scores have a non-
zero heritability; but it doesn’t follow
that the genes explain why one popu-
lation scores slightly better on the
average than another population. Nev-
ertheless, the book is suffused with
that argument.

And finally, with statements like
“socioeconomic status is partly deter-
mined by intelligence, with which it is
correlated at about .5"(p 126),we can
see the level of mock science we're
dealing with. I suspect even creation
“scientists” know about the relation-
ship between correlation and causa-
tion.

Lynn suggests that the world
would be a better place if the poor,
marginalized, and handicapped had
never been born. But we simply can-
not infer overall genetic quality from
lived lives. Sure, some people are more
of an inconvenience than others; but
history shows that their descendants
can be damned fine; and humanitari-
anism dictates that we should strive to
improve peoples’lives and expand the
universe of human rights, not restrict
it.

Thus, my final impression from this
book is to turn Lynn's sentiment
around: As the author of a malicious
and ignorant work which prostitutes
science, invoking it to justify social
inequities and man-made evils as nat-
ural, the world would probably be bet-
ter off had he never been born.
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Travel To the Galapagos — Virtually

For those of you unable to join NCSE for its trip of the
millennium to the Galapagos Islands, Editorial Board
member Leslie Chan sent us this note from Toronto
about the Virtual Galapagos web site at:
<http://www.terraquest.com/galapagos/intro.html>

When it's your tdme and money

Travel Smart™ 1355-2-397

I have been following the development of this site the UE3B
last couple of months and its getting better and better.

Highly informative and educational.

r-——-——--_____fr__—____-__

S e e o e o )

Why not take a break and travel to the Galapagos today?
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Ahlberg PE. How to keep a head in
order. Nature 1997 Feb 6;385:489-
90.New experimental techniques
trace the neural crest contribution
from each brain rhombomere to the
visceral arches.This knowledge will
help elucidate serial homologies and
the evolution of jaws and other struc-
tures in this area.

[Anonymous)] Old bird. Discover
1997 Mar; 18(3):21.A new bird fossil
from China.

Averof M, Cohen SM. Evolutionary
origin of insect wings from ancestral
gills. Nature 1997 Feb 13;385:627-
30. Crustacean homologues of two
insect genes with wing-specific func-
tions are expressed in the distal
epipodites of the legs (the structures
on which the gills are borne).

Bower B. Ancient roads to Europe.
Science News 1997 Jan 4;151(1):12-3.
African ancestors may have entered
Europe surprisingly early around 1.8
MYA.

Bradley D. Twists of life written in
the stars. New Scientist 1997 Jan 11,
153(2064):17. Polarized radiation
from stars can produce an excess of
one stereoisomer of compounds in
space.

Brown KS. Making a splash with
zebrafish. BioScience 1997 Feb;
47(2):6871.A new model system for
developmental biology.

Carroll S. Genetics on the wing. NVat-
ural History 1997 Feb; 106(1):28-32.
Development of butterfly wing pat-
terns.

Chaimanee Y, Suteethorn 'V, Jaeger J-
J,Docrocq S.A new late Eocene
anthropoid primate from Thailand.
Nature 1997 Jan 30;385:429-31.This
find provides more evidence for a
southeast Asian evolutionary center
for anthropoids.

Chothia C, Gerstein M. How far can
sequences diverge? Nature 1997 Feb
13;385:579-80. Research indicates
that protein structures can often
adapt to amino acid substitutions and
maintain structural and functional
integrity.

Cohen J. How many genes are there?
Sciencel997 Feb 7;275:769. Humans
may have only 60 000 to 70 000

genes.

Cooper A, Penny D. Mass survival of
birds across the Cretaceous-Tertiary
boundary: Molecular evidence. Sci-
encel997 Feb 21;275:1109-13.See
also:
Gibbons A. Did birds sail through
the K-T extinction with flying col-
ors? Science1997 Feb 21,
275:1068.

Cronin JR, Pizzarello S. Enan-
tiomeric €xXcesses in meteoritic
amino acids. Science1997 Feb 14;
275:951-5.See also:

Bada J. Extraterrestrial handedness?
Science1997 Feb 14;275:942-3; Peter-
son . Left-handed excess in meteorite
molecules. Science News 1997 Feb
22:151(8):118.There is an asymmet-
ric influence on organic chemical
evolution before the origin of life.

Das S,Yu L, Gaitatzes C,Rogers R,
Freeman J, Blenkowska J,Adams RM,
SmithTM, Lindelien J. Biology's new
Rosetta stone. Nature 1997 Jan 2;
385:29-30. Report of ongoing work
on the yeast genome which was
recently fully sequenced.

Davin LB,Wang H-B, Crowell AL,
Bedgar DL, Martin DM, Sarkanen S,
Lewis NG. Stereoselective bimolecu-
lar phenoxy radical coupling by a
auxiliary (dirigent) protein without
an active center. Sciencel997 Jan 17;
275:362-6. See also:
Kaiser J. New “guiding"” protein dis-
covered. Science1997 Jan 17;
275:306.An ancillary protein that
maneuvers phenols so that they
form only one stereoisomer is
found in plants.

Dickman S. Hax gene links limb,
genital defects. Science1997 Mar 14;
275:1568.

Erwin D, Valentine J,Jablonski D.The
origin of animal body plans. Ameri-
can Scientist 1997 Mar-Apr;
85(2):126-37.The Cambrian fauna
and evolution of early Hox gene clus-
ters.

Evans DA, Beukes NJ, Kirschvink JL.
Low-latitude glaciation in the Palaeo-
proterozoic era. Nature 1997 Mar 20;
386:262-6. See also:
Kaufman AJ. An ice age in the
tropics. Nature 1997 Mar 20;

386:227-8; Monastersky R.When
glaciers covered the entire earth.
Science News 1997 Mar 29,
151(13):196. New evidence for
Proterozoic ice sheets.

Frey E, Sues H-D, Munk W. Gliding
mechanism in the later Permian rep-
tile Coelurosaurus. Science1997 Mar
7;275:1450-52.

THE BONE SHARP:THE
LIFE OF EDWARD
DRINKER COPE by JP David-
son is now in print and available
from the Academy of Natural Sci-
ences of Philadelphia. In this new
biography Davidson discusses
Cope's contributions to evolu-
tionary theory, especially as
related to human evolution.

Garcia E. Where do turtles go? Scien-
tific American1997 Mar; 276(3):24-5.
Turtles may not be the living fossils
they were thought to be.

Ghiorse WC. Subterranean life. Sc-
encel997 Feb 7;275:789-90. See also:

Krumholtz LR, McKinley JP, Ulrich
GA, Sulfita JM. Confined subsur-
face microbial communities in
Cretaceous rock. Nature 1997 Mar
6;386:64-6. Monastersky R.Deep
dwellers: Microbes thrive far
below ground. Science News 1997
Mar 29;151(13):192-3. Some ther-
mophilic bacteria are found living
100 feet below ground in sedi-
mentary rocks and feeding off
petroleum and other hydrocar-
bons. Still others, lithoautotrophs,
are found trapped in igneous
rocks and manufacture their food
from hydrogen, water, and carbon
dioxide. Did life originate on earth
below ground? Is there still life
below the surface of Mars? Does
life exist below the surface on
some of Jupiter’s and Saturn’s
moons?

Gibbons A. Feathered dino wins a
few friends. Sciencel1997 Mar 21,
275:1731.The fossil convinces some
observers who have seen it.

Gould SJ. As the worm turns. Nat-
ural History 1997 Feb; 106(1):24-7,
68-73.Are vertebrates upside-down



invertebrates?

Gould SJ. Nonoverlapping Magiste-
ria. Natural History 1997 Mar;
106(2):16-22,60-2.On the Pope’s
statement about evolution.

Gould SJ. Unusual unity. Natural His-
tory 1997 Apr; 106(3):20-3,69-71.
During most of hominid history,
more than one hominid species
existed.

Hecht J. Big blast brought in the Cre-
taceous. New Scientist 1997 Mar 20,
153(2075):21.A meteor crater that
struck southern Africa about 145 mil-
lion years ago may have caused the
extinctions marking the boundary of
the Jurassic and Cretaceous periods.

Holland HD. Evidence for life on
Earth more than 3850 million years
ago. Sciencel997 Jan 3;275:38-9. See
also:
[Anonymous] Older, not better.
Discover 1997 Apr; 18(4):20. Geo-
chemical traces of life found in
3.85 billion year-old rocks in
Greenland.

Isaac A, Sargent MG, Cooke J. Control
of vertebrate left-right asymmetry by
a snail-related zinc finger gene. Sci-
encel997 Feb 28;275:1301-4. See
also:
Robertson EJ. Left-right asymme-
try. Science1997 Feb 28;275:1280.

Jenkins Jr. FA, Gatesy SM, Shubin
NH,Amaral WW. Haramiyids and Trias-
sic mammalian evolution. Nature
1997 Feb 20;385:715-8. New material
indicates that the haramiyids were
unique and highly specialized Early
Mesozoic mammals.

Jablonski D. Body-size evolution in
Cretaceous molluscs and the status of
Cope’s rule. Nature 1997 Jan 16;
385:250-2. See also:
Gould §J. Cope’s rule as psycho-
logical artefact. Nature 1997 Jan
16;385:199-200; Monastersky R.Is
bigger better? The fossils speak
up. Science News 1997 Feb 1;
151(5):72.A re-examination of
Cope’s“rule” predicting increas-
ing body size in lines of descent of
animals,

Kay RF, Ross C,Williams BA.Anthro-
poid origins. Science1997 Feb 7;
275:797-804.

Kerr RA. Cores document ancient
catastrophe. Science1997 Feb 28;
275:1265.See also:
Smaglik P Mud time line clarifies
dinosaurs' demise. Science News
1997 Mar 1;151(9):133.K-T colli-
sion is recorded in a deep-sea sedi-
ment core.

Reznick DN, Shaw FH, Rodd
FH, Shaw RG. Evaluation of the
rate of evolution in natural
populations of guppies (Poe-
cilia reticulata)

Abstract: Natural populations
of guppies were subjected to
an episode of selection that
mimicked natural processes.
The resulting rate of evolution
of age and size at maturity was
similar to rates typically
obtained for traits subjected to
artificial selection in laboratory
settings and up to seven orders
of magnitude greater than rates
inferred from the paleontologi-
cal record. Male traits evolved
more rapidly than female traits
largely because males had
more genetic variation upon
which natural selection could
act.These results are consid-
ered in light of the ongoing
debate about the importance
of natural selection versus
other processes in the paleon-
tological record of evolution.
In their conclusions the
authors state that this study is
"part of a growing body of evi-
dence that the rates and pat-
terns of change arttainable
through natural selection are
sufficient to account for the
patterns observed in the fossil
record”.

Authors' email:
<GUPY@ucracl.ucr.edu>.
[Contributed by James A. Mur-
ray <jamurray@ucsd.edu>]

Kohler S, Delwiche CF. Denny PW,
Tilney LG,Webster PWilson RJM,
Palmer JD, Roos DS.A plastid of prob-
able green algal origin in Apicom-
plexan parasites. Science1997 Mar 7;
275:1485-9.See also:

Vogel G. Parasites shed light on

cellular evolution. Science1997

Mar 7;275:1422.A new organelle
resulting from ancient symbiosis
found.

Kramer MG, Marden JH.Almost air-

borne. Nature 1997 Jan 30;385:403-

4.See also:
Leurwyler K.Winging it. Scientific
American1997 Apr; 276(4):26.
Stub-winged stone flies use their
wings to sail or skim over the
water surface.This may represent
an intermediate function in the
evolution of insect flight.

Little CTS, Herrington RJ, Maslen-
nikov VV, Morris NJ, Zaykov VV.Sil-
urian hydrothermal-vent community
from the southern Urals, Russia.
Nature 1997 Jan 9;385:1468.See
also:
Monastersky R. Deep ocean is no
place to hide. Science News 1997
Feb 8;151(6):91.Silurian deep sea
vent colony fossils found.

Losos JB,Warheit K1, SchoenerTW.
Adaptive differentiation following
experimental island colonization in
Anolis lizards Nature 1997;387:70;
see also:
Case TJ. Natural selection out on a
limb. Nature 1997,387:15-6.A
long-term series of field experi-
ments, involving the introduction
of a species of lizard onto islands
in the Bahamas is showing how,
over generations, the lizards'
anatomy is adapting in response
to new environments. Most
notably, their hindlimbs are
shorter, meaning the creatures are
slower yet more agile in an island
habitat with shorter and thinner
vegetation compared to the place
from which the source popula-
tions were drawn.

Madigan MT, Marrs BL.
Extremophiles. Scientific Ameri-
can1997 Apr; 276(4):82-7.The variety
of microbes that exist under extreme
environmental conditions.

Meng J, Wyss AR. 1997. Multitubercu-
late and other mammal hair recov-
ered from Palacogene excreta.
Nature 1997 Feb 20;385:712-4.This
constitutes the first tangible record
that multituberculates were hairy
and lends support for the presence of
this feature in the most recent com-
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mon ancestor of multituberculates,
therians and monotremes.

Menon S. Neandertal noses. Dis-
cover 1997 Mar; 18(3):30. Neandertal
noses are anatomically different from
those of other hominids.

Messier W, Stewart C-B. Episodic
adaptive evolution of primate
lysozmes. Nature 1997 Jan 9;
385:1514.See also:
Sharp PM.In search of molecular
Darwinism. Nature 1997 Jan 9,
385:111-2. Documents adaptive
changes in the lysozmes in the
evolution of colobine monkeys.

Monastersky R. Life’s closest call:
‘What caused the spectacular extinc-
tions at the end of the Permian
period? Science News 1997 Feb 1,
151(5):74-5.

Morell V. On the origin of (Amazon-
ian) species. Discover 1997 Apr,
18(4):56-64. Speciation processes in
the Amazon may depend on uplifted
ridges in past geologic time separat-
ing populations.

Nash D. Arguing by design. History
Today 1997 Mar; 47(3):5-8.A book
review of Richard Dawkins's book
Climbing Mount Improbable along
with an historical survey of argu-
ments from design.

Peterson I. First peek at DNA tran-
scription. Science News 1997 Mar 29;
151(13):188.A special microscope
imaged an RNA polymerase enzyme
straddling a DNA molecule while
transcribing it into a messenger RNA
molecule.

Powell CS. The greening of Europa.
Scientific American1997 Apr,
276(4):28-9. Does Europa have an
ocean below its ice and does it con-
tain life? Might life exist on satellites
of other giant planets recently discov-
ered circling other stars?

Rudwick M. After the Ark. Nature
1997 Jan 30;385:407-8.A review of
Cohn N.Noah's Flood:The Genesis
Story in Western Thought. Reviews
the history of the Flood story and the
attempts from the 17th through 19th
century to reconcile it with science.

Semaw S, Renne P, Harris JWK, Felbel
CS, Bernor RL, Fesseha N, Mowbray K.
2.5-million-year-old stone tools from
Gona, Ethiopia. Nature 1997 Jan 23;
385:333-6. See also: .
Wood B.The oldest whodunnit in

the world. Nature 1997 Jan 23;
385:282-3. These Oldowan tools
from the Hadar region are the old-
est known tools.

Service RF. Microbiologists explore
life’s rich, hidden kingdoms. Science
1997 Mar 21;275:1740-2.New tech-
niques are finding many new species
of microorganisms.

Shipman P. Birds do it—did
dinosaurs? New Scientist 1997 Feb 1,
153(2067):27-31. Latest evidence for
the origin of birds from dinosaurs.

Stix G, Nemecek S,Yam P.Science
versus antiscience? Scientific Ameri-
can 1997 Jan; 276(1):96-101.San
Diego creation museum, feminist sci-
ence, the X-files.

Sylvester PJ, Campbell IH, Bowyer
DA. Niobium/Uranium evidence for
early crustal formation of the conti-
nental crust. Science1997 Jan 24;
275:521-3.See also:
Hofmann A. Early evolution of
continents. Sciencel997 Jan 24;
275:498-9; Monastersky R. Conti-
nents grew early in Earth’s history.
Science News 1997 Feb 1;
151(5):70.

Tattersall L. Out of Africa again...and
again? Scientific American1997 Apr:
276(4):60-7. The origin and spread of
human species.

Thieme H. Lower Palaeolithic hunt-

ing spears from Germany. Nature

1997 Feb 27;385:807-10.See also:
Dennell R.The world's oldest
spears. Nature 1997 Feb 27,
385:767-8.Apparently humans of
400 000 years ago were sophisti-
cated big-game hunters.

Travis J. Long-awaited bacterial
genome debuts. Science News 1997
Feb 8:151(6):84. See also:
O'Brien C. Entire E coli genome
sequenced — at last. Nature 1997
Feb 6;385:472.The genome of E.
coli has been sequenced and
appears to contain 4300 genes.

Travis J. New gene clearly resolves
an eye debate. Science News 1997
Feb 15;151 (7):102. Paired eyes come
from a single median field.

Varricchio DJ, Jackson F,Borkowski

JJ.Horner JR. Nest and egg clutches of

the dinosaur Troodon formosus and
the evolution of avian reproductive
traits. Nature 1997 Jan 16;385:247-
50.This material suggests that the
egg-laying process in Troodon pos-

sessed several primitive features
found in crocodilians and several
derived features shared with birds.

Watson A. Hipparcos charts the
heavens. Science1997 Feb 21;
275:10645.

Wright K. When life was odd. Dis-
cover 1997 Mar; 18(3):52-61.Another
look at the Precambrian Edicaran fos-
sil fauna.

‘Wu C. Enzymes illuminate switch to
a DNA World. Science News 1997 Jan
25;151(4):54. Enzymes that can con-
vert RNA nucleotides to the DNA
form and polymerases that can use
either RNA or DNA nucleotides are
discussed.

‘Wu C. Molecular motor spins out
energy for cells. Science News 1997
Mar 22;151(12):173.An ATPase spins
as it producesATP.

Wauethrich B. How reptiles took
wing. Science1997 Mar 7;275:1419.
See also:
Monastersky R.Winging it:An
unusual approach to flight. Sci-
ence News 1997 Mar 8;
151(10):143.This reptile had lat-
eral gliding membranes. Horgan J.
Which came first? Scientific Amer-
ican1997 Feb;276 (2):16-22.
Feathered fossils fan debate over
the bird-dinosaur link.
Zimmer C. When North America
burned. Discover 1997 Feb; 18(2):26.
Did the Chicxulub impact produce a
searing hot vapor cloud that swept
over North America?




Letters to the Editor

On Dawkins

I enjoyed Richard Dawkins's elo-
quent essay in Reports of the NCSE
volume 17, number 1.1 wonder what
it is that makes some journalists hate
and fear science. Are they trained that
way or does a certain kind of misfit
gravitate to that occupation?

I have a couple of comments on
the essay. The first is scientific.
Dawkins stated that "Our DNA has
proved itself successful, because it is
here."This is a tautology: also, it is not
true. | strongly object to the idea that
we are here because we were the best
at facing what life threw at us. Some
are here by chance. and some are
extinct by chance. There is a lot of
chance in the world — ask the large
terrestrial animals and marine plank-
ton that lived at the end of the Creta-
ceous. Or think back to the last time
you just avoided an accident by luck.
The point is that natural selection is
an extremely powerful and subtle
force, but not the only one, weeding
the garden of life.

I'm intrigued by the comment that
Wordsworth looked for a time when
science would be a fit subject of
poetry. That time is here. Science
poetry is a thriving subgenre allied to
Science Fiction poetry,and there have
been books devoted solely to it. A
recent anthology of poetry by the
well-known science fiction writer Joe
Haldeman included several science
poems, and an on-line biomedical
journal called HMS Beagle publishes
science poetry, t0 mention two exam-
ples. Many of the best science poets
are also scientists, and science fiction
poets as well.

David Kopaska-Merkel
Geological Survey of Alabama
Tuscaloosa AL

On Naturalism

I..was immediately attracted to
the essay by Karl D. Fezer (Cre-
ation/Evolution 1996 Winter; 16(2)

nr 39:31-5). Fine essay: I very much
appreciate his taking the time to
explain all of this. I have thought and
tried to explain to my students that
just because we say “this happened”
that we aren’t saying there is no“why”
— that’s an individual decision, and
the province of philosophy and reli-
gion.Thanks again to Karl Fezer.

Ann Tattersall

Just a note to say that I just read
Robert Pennock's excellent article
"Creation and life's meaning" in Cre-
ation/Evolution (1996 Winter; 16[2]
nr 39: 10-30) and enjoyed it
immensely.As a paleontologist, I have
been quite active locally in fighting
efforts of the creationists to introduce
their agenda in our public school sys-
tem (admittedly an "uphill battle" here
in Alabama). However, 1 have been
guilty of attacking their claims on a
scientific level, which in hindsight
probably did very little good and cer-
tainly did not change the minds of the
more vociferous creationists. It was
enlightening to hear the voice of a
philosopher on the subject, and you
have given me much to think about.
Thank you for a job well done!

Mark Puckett
Geological Survey of Alabama
Tuscaloosa, AL

I concur in Robert Pennock's view
that it is important to try to under-
stand the motivations that underlie
the curious thought patterns of cre-
ationists. His excellent article "Natu-
ralism, creationism, and the meaning
of life:..." in the final issue of Cre-
ation/Evolution is a valuable contri-
bution to that effort.

Modern science has replaced the
clockwork determinism of classical
physics with quantum mechanics.
Unlike the former, the latter provides a
way for God to intervene in the world
without violating the laws of physics
— by influencing certain microscopic
events in purposeful ways that,as Pen-
nock notes, would still appear random
to us. One wonders why, when this
was pointed out to Johnson (by me),

he did not rush to embrace it. Perhaps

[Johnson} wants science to say not
just that there could be,but that there
must be a God.

John Fletcher
Livermore CA

Robert Pennock's recent article
"Naturalism, creationism, and the
meaning of life:..." is one of the most
intelligent articles of its type that I
have read. In my opinion, it is head
and shoulders above the usual piece
on this subject and 1 think that my say-
ing so is not entirely because I agree
with [him]. I will look for [his] new
book.

Robert J. O'Donnell

San Rafael CA

I found Robert Pennock's article
on creationists' existential angst
extremely interesting and useful. So
much so, that I sent a copy to my
wife's cousin and [cousin's] husband
who are both Protestant ministers,
thinking the insights into creationists'
fears would be valuable to them in
their work.

I believe Pennock makes abun-
dantly clear the deplorable quality
[often] associated with person's of
Phillip Johnson's persuasion:Although
perhaps doing so initially in good faith
(but mistakenly), such persons will-
fully continue to employ erroneous
arguments — establishing false
dichotomies and conflating different
philosophical arguments, as Pennock
illustrated repeatedly — even after
those arguments are shown to be in
error by others unquestionably more
competent in the field.

Blatantly religious charlatans one
can accept along with the other
crooks of this world, but it is truly
deplorable that sincerely religious
people should countenance [intellec-
tual] dishonesty in the furtherance of
their beliefs.

Kennan Herrick

Oakland CA
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EDITORIAL POLICY ON
WORLD-WIDE
WEB RESOURCES

Andrew ] Petto and
Laura L McMabon

Morc and more of the articles
and other items submitted to
Reports of the National Center for
Science Education (RNCSE) contain
references to sites or pages on the
World-Wide Web (WWW). The web is
in a constant state of flux,so it is some-
times a challenge to be as confident
about the internet locations as we are
about print citations in our Resources
department. Furthermore,since edito-
rial style manuals are still deciding
how to standardize references to
internet resources, the formats may be
inconsistent at best or confusing at
worst,

In order to provide better access to
these internet resources for our read-
ers,the editors and the editorial board
members have adopted the following
policies.

*All WWW locations (universal
resource locators or URLs) will be
printed inside angle brackets (for
example, <http://www.natcen-
scied.org> is the URL for the NCSE
home page). Angle brackets are used
in the hyptertext mark-up language
(HTML) within web pages and as a
general convention in electronic
media. So, readers can assume that
they should enter all the text
between the angle brackets to con-
nect to the web page that is being
discussed.

«All WWW locations (URLs) will be
verified before publication by the
editorial staff. We will only print
those locations that we have suc-
cessfully located in these tests. This
will assure that they are accurate at
the time of publication.

* All URLs cited in any article in an
issue will be extracted from the arti-
cle and included in a table in the
Resources section of that issue.

We hope that these policies will
improve our readers’ abilities to get
access to WWW resources.As always,
we welcome your suggestions about
valuable URLs to visit,and we want to
know if and when URLSs for the inter-
net resources that are important to
our readers change, evolve, or go
extinct.

TOPIC:
LOCATION
OWNER:
LAST VISIT:

TOPIC:
OWNER:
LOCATION:
LAST VISIT:

TOPIC:
OWNER:
LOCATION:
LAST VISIT:

TOPIC:
OWNER:
LOCATION:

LAST VISIT:

TOPIC:
OWNER:
LOCATION:
LAST VISIT:

TOPIC:
OWNER:
LOCATION:
LAST VISIT:

TOPIC:
OWNER:
LOCATION:
LAST VISIT:

TOPIC:
OWNER:
LOCATION:
LAST VISIT:

INTERNET LOCATIONS
VISITED IN THIS ISSUE

AAAS EVOLUTION CONFERENCE
HTTP://WWW.AAAS.ORG/SPP/DSPP/DBSR/EPIC.HTM
AMERICAN ASSOCIATION FORTHE ADVANCEMENT OF SCIENCE
JUNE 1997

IAN PLIMER TRIAL

AUSTRALIAN SKEPTICS
HTTP://WWW.SKEPTICS.COM.AU
MAY 1997

NORTH CAROLINA HB511

NORTH CAROLINA GENERAL ASSEMBLY
HTTP://WWW.NCGA.STATE.NC.US/
MAY 1997

POLAR FISHES' ANTIFREEZE GENES

NATIONAL SCIENCE FOUNDATION
HTTP://WWW.NSEGOV/OD/LPA/NEWS/PRESS/PR9729.HTM
OR HTTP://WWW.NSEGOV/PUBS/1997/PR9729/PR9729.TXT
MAY 1997

CRETINISM OR EVILUTION NEWSLETTER
EDWARD BABINSKI
HTTP://WWW.TALKORIGINS.ORG/FAQS/CE/
MAY 1997

BIBLICAL REFERENCES TO THE BRAIN

EDWARD BABINSKI
HTTP://WWW.INFIDELS.ORG/MAG/SR/1993/1/1BRAIN93 HTML
MAY 1997

MICHAEL BEHE

JOHN CATALANO
HTTP://WWW.SPACELAB.NET/~CATALJ/BOX/BEHE.HTML
JUNE 1997

VIRTUAL GALAPAGOS TOUR

TERRAQUEST
HTTP://WWW.TERRAQUEST.COM/GALAPAGOS/INTRO.HTML
MAY 1997




INSTRUCTIONS FOR
CONTRIBUTORS

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

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

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

All articles should be written for a
general audience, and authors should
provide definitions or descriptions for
technical terms and concepts whose
meanings might not be evident to the
nonspecialist. Article manuscripts are
submitted to reviewers for comments
on the technical content and the suit-
ability for a general audience.Accep-
tance for publication does not take
into account the author's formal aca-
demic background or profession. We
encourage query letters from any

prospective author.

STYLE AND FORMAT

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

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

biographical statement identifying
the author and an address where
interested readers may contact the
author(s).

3.A printed original and two copies
should be supplied by the author.
Names of the author(s) should
appear only on the cover page, if
blind review is desired.All submis-
sions will be sent to referees for
evaluation. Manuscripts submitted
on computer diskette will greatly
expedite the editing and publica-
tion process. Acceptable diskette
formats include (standard or high
density 3.5-inch) WordPerfect 5.1,
MS-Word, or ASCII formats in
DOS/Windows versions and MS-
Word 6.0, Claris Works 5.0, or plain
text for the Macintosh. Manuscripts
and other notes submitted by elec-
tronic mail should be in plain text
format. Please contact the editorial
office for information about other
word processing and diskette
formats that might be acceptable.

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

5.Reference sections are alphabetical
and should conform to the citation-
sequence format in Scientific Style
and Format:The CBE Manual for
Authors, Editors, and Publishers,
illustrated in the following example
for books and periodicals.

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

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

Kuban GJ. Sea-monster or shark?
An analysis of a supposed ple-
siosaur carcass netted in 1977.
1997; Available from <http://

www.iXx.netcom.com>.
Accessed 1997 Mar 28.

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

Waters IC, Rivers HI, and others.
Swept away in a flood of
enthusiasm [editorial). Reports
of the National Center for Sci-
ence Education 2995 Jan-Feb;
1015(1):229.

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

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

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

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

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

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

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

11.All submissions are subject to edi-
torial correction of grammar,
spelling, punctuation, and consis-
tency as per Scientific Style and
Format: The CBE Manual for
Authors, Editors, and Publishers.

12.Manuscripts cannot be returned
unless accompanied by stamped,
return-addressed envelopes.
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