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report on the lawsuit is posted at
<http://www.kypost.com:80/
news/gensis112198. html>.

Louisiana, Tangipahoa: Recent
elections changed the composition
of the school board that had adopted
an evolution disclaimer, then
appealed the federal court decision
finding the disclaimer unconstitu-
tional. Art Zieske, one of the sup-
porters of the disclaimer that teach-
ers were expected to read aloud
before presenting any information
about evolution, did not run for re-
election and the views of his succes-
sor are unknown. Jake Bailey, another
disclaimer proponent, was re-elected
after running without opposition,
but may leave office to run for a seat
in the state legislature.These changes
will affect the board's reaction if
their appeal of the lower court deci-
sion is denied.

Washington, Pullman: The
Yakima Herald-Republic reports that
"Christian Forum" student groups at
the Pullman campus of Washington
State University (WSU) and at the
University of Idaho in Moscow held
3 events on creationism in 1998.The
article reports interviews with pro-
fessors at WSU who relate that many
of their students have not been
exposed to evolution before their
arrival on campus. The professors
find that the students are usually not
hostile to the idea and that religious
opposition has not affected their
teaching. According to the Herald-
Republic, the area evangelist who
founded the Christian Forum
"doesn't reject some basic evolution-
ary theory ... but objects to some
professors who...extrapolate...to
say 'This is how it all happened.™

[NCSE thanks Barbara Forrest and
Chris Toumey for information used
in this report.]

Getting More from
NCSE Resources

NCSE Staff

Every now and then we
receive email or letters in
the general form of "I am in a let-
ter-to-the-editor/newsgroup battle
with a creationist who has stated
the following pseudo-fact.... What
information can I use in my
responses?" Many of the anti-evolu-
tionary arguments are recycled
(often many times), and frequently
they have been answered and
countered many times as well.
Because of this, there is now a
large information base which you
may be able to search for the
answers to your particular anti-
evolutionary argument before you
even call NCSE. For shorter
exchanges which tend to occur in
newspapers, online, and even on
talk radio, a good first step is to
check materials NCSE already has
in print, such as back issues of
Creation/Evolution or NCSE
Reports. If you have access to our
website  (<http://www.natcen-
scied.org>), you will find contents,
selected articles, full texts of NCSE
brochures, and links to other
resources in support of evolution.
One internet location that has seen
(and recorded) it all is the Talk.ori-
gins internet newsgroup archives
(<http://www.talkorigins.org>).

What we can do is help give
you a perspective on the problem,
such as telling you if this is an old,
much recycled argument or a new
twist. We can also tell you whether
you are fighting an isolated "brush-
fire" or whether there appears to
be a coordinated campaign
beyond your local community. We
may have newspaper clippings or
other archival information that can
help in your situation. And, of
course, we can also refer queries
to others, if we don't have the
answers!

You can also help us improve
our archives by sending us infor-
mation on what happens in your
locale, including copies of newspa-
per articles, letter exchanges, and
other material that keeps us up to
date on what is happening where
you live. This information makes
NCSE resources stronger and may
just help -someone else in the
future.

OFFICE BIZ

Erik Wheaton
Circulation Manager

TRACKING YOUR SUBSCRIPTION

As we get closer to bringing
publication of RNCSE back on
schedule, I am hearing more ques-
tions from members who want to
know whether they need to renew
their subscriptions, or why they
have received renewal notices
sooner than they expected. One
way or another, each subscriber is
trying to make sure not to miss
even one issue—and everyone on
the NCSE staff appreciates your
enthusiasm.

This is just a reminder about
how the subscription system
works, so that nobody will worry.
No matter when you begin your
subscription, you will receive the
very next issue that goes to press,
and 5 more after that, for a total of
6 issues. On each issue your mailing
label will state the number of
issues remaining in your subscrip-
tion. After you have received 5
issues, I will send you a reminder
letter. You will receive the 6th issue
in your subscription regardless of
whether you renew at that time;
the renewal notice is sent before
that issue so that you won't miss
the first issue in the next set of 6. It
is the best way to assure continuity.

Once RNCSE is back on sched-
ule, new issues will be mailed at
approximately 8-week intervals,
and each member will receive a
renewal notice about 10 months
after subscribing. Until then, some
mailings will be clustered closer
together, and some members will
get a renewal notice after fewer
than 10 months. No need for con-
cern—the entire 6 issues are yours,
no matter when you join NCSE.

Thanks for your understanding
and your many expressions of sup-
port.

WE'RE ALMOST THERE!

NCSE member Paul Heinrich
has answered my call for help and
donated a Macintosh computer
with a huge hard drive, mouse and
keyboard. Thanks to his generosity,
all we need now is a full-page mon-
itor and a modem. Don't wait till
next December to play Santa, and
don't hesitate to offer us a black-
and-white screen; a color monitor
would be gratefully accepted, but
black-and-white is all we need to
help us work more closely with our
printer.
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Earth Science
Week: Momentum
for the Future

Julie Jackson

Program  Director of Earth
Science Week for the American
Geological Institute

<« . .
Aroarmg success” is how
American Geological

Institute (AGI) Past President Susan
Landon described the first Earth
Science Week. From Oct 11 to 17,
1998, activities took place in every
state and in Australia, Canada,
Germany, and India. Publicly recog-
nizing the importance of the earth
sciences, 39 state governors and at
least 3 city mayors signed Earth
Science  Week  proclamations.
Oregon Sen Ron Wyden read an
Earth Science Week resolution into
the Congressional Record in July;
and on Oct 9, President Clinton
issued a message urging every citi-
zen to participate in Earth Science
Week. In several states, these
endorsements were presented at
signing ceremonies and public
events, bringing local media cover-
age and attention to the earth sci-
ences.

Week-long celebrations of Earth
Science Week included open houses,
lecture series, film festivals, demon-
strations, and exhibits. By promoting
Earth Science Week, many AGI mem-
ber societies, state geological sur-
veys, geoscience organizations, and
various publications contributed to
its successful launching. Science
Scope, the National Science Teachers
Association journal read by about
20 000 middle-school teachers, fea-
tured an earth-science issue in
October. Many teachers are still
using the Earth Science Week Ideas
and Activities booklet in their class-
rooms.

NEW PARTNERSHIPS

Perhaps the most significant
byproduct of Earth Science Week is

that it has fostered so many new
partnerships and communication
links. These links unite geoscience
organizations, industries and com-
munities, scientists and teachers, and
youth leaders and scientists. These
and other partnerships will flourish
as communities organize to cele-
brate Earth Science Week every year.
In fact, many organizations and indi-
viduals are already planning Earth
Science Week 1999, Oct 10-16.

[Reprinted with permission from
GeoSpectrum Nov/Dec 1998: 2.]

Lee County FL
Voters Rebuke
Creationists

John Cole
Contributing Editor

In the September 1st (1998)
school board election, voters
in Lee County, Florida, resoundingly
defeated the effort by conservative
religious groups to include history
courses based on the Bible in the
public school curriculum. The two
courses, one on each testament of
the Christian Bible, were already
blocked by court rulings which have
held that they were designed to pro-
mote a specific religion, not to teach
about religion.

Douglas Santini, the school board
chair who supported the curricu-
lum, was defeated by challenger Terri
Wampler by a margin of 69% - 31%.
Katherine Boren won re-election by
a 60% - 40% margin over another
candidate who supported the cur-
riculum. Incumbent Bill Gross,
another supporter of the Bible cur-
riculum, garnered only 32% of the
vote and must compete in a runoff
election. Thus the margin will have

shifted from 3-2 in favor of the cur-
riculum to either 3-2 or 4-1 against.
The Lee County Bible Curriculum
was once hailed as the next step or
tactic in the nationwide fundamen-
talist effort to dictate public school
curricula. Court rulings and voter
opposition may have relegated it to
a footnote instead.

Updates

I(ansas, election news: In
the November 1998 elec-
tions, a candidate who included
opposition to evolution as a minor
part of his campaign was elected to
the state board of education from
the northeast district. With his elec-
tion, 3 of the 10 board members
have publicly opposed teaching evo-
lution (Kansas Board of Education
members arve listed at the state web
site  <http://www.ksbe.state.ks.us.
commiss.board.html>).

Kentucky, Boone County: In
late November, Answers in Genesis
(AIG) appealed to the Boone Circuit
Court the decision of the county's
Fiscal Court to deny a zoning vari-
ance for AIG to build headquarters
and a museum (RNCSE 18[3]:0).
According to the Kentucky Post,AIG
is raising constitutional issues in its
suit claiming that "the decisions by
the Fiscal Court and the Planning
Commission amount to a violation
of the ministry's rights of free exer-
cise of religion and protected
speech, as well as an illegal taking of
land and a violation of due process."
The Fiscal Court's public documents
expressed concerns about sewage
disposal and similar issues, and
opponents of "creation science"
who had once opposed AIG's plans
for another site did not attempt to
influence the recent decision
(Cincinnati Post, October 1998:806).
The text of the Kentucky Post



report on the lawsuit is posted at
<http://www.kypost.com:80/
news/gensis112198.html>.
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but may leave office to run for a seat
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their appeal of the lower court deci-
sion is denied.
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"Christian Forum" student groups at
the Pullman campus of Washington
State University (WSU) and at the
University of Idaho in Moscow held
3 events on creationism in 1998.The
article reports interviews with pro-
fessors at WSU who relate that many
of their students have not been
exposed to evolution before their
arrival on campus. The professors
find that the students are usually not
hostile to the idea and that religious
opposition has not affected their
teaching. According to the Herald-
Republic, the area evangelist who
founded the Christian Forum
"doesn't reject some basic evolution-
ary theory ... but objects to some
professors who...extrapolate...to
say 'This is how it all happened."
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Chris Toumey for information used
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Because of this, there is now a
large information base which you
may be able to search for the
answers to your particular anti-
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exchanges which tend to occur in
newspapers, online, and even on
talk radio, a good first step is to
check materials NCSE already has
in print, such as back issues of
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Reports. If you have access to our
website (<http://www.natcen-
scied.org>), you will find contents,
selected articles, full texts of NCSE
brochures, and links to other
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One internet location that has seen
(and recorded) it all is the Talk.ori-
gins internet newsgroup archives
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such as telling you if this is an old,
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It is worth exam-
ining Davies’ argu-
ment, because if it
is true, then it
would have pro-
found implications
for the age of the
solar system.
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Long-Term Solar

Oscillations and the
Age of the Sun

n the June 1996 edition of the Acts & Facts

series published by the Institute for Creation

Research (ICR), Keith Davies, a retired
administrator of the Scarborough (Ontario)
Christian Academy, argues that the sun is homoge-
neous in structure and derives its energy from grav-
itational contraction. Therefore, he concludes, our
sun is "an exceedingly young" star (Davies 1996).
He focuses his argument on three lines of evi-
dence: 1) a long-term solar oscillation of 160 min-
utes; 2) the solar neutrino problem; and 3) the
observed abundances of lithium and beryllium in
the sun. It is worth examining Davies' argument to
see whether his claims are supported by the facts,
because if he is correct, then this would have pro-
found implications for the age of the solar system,
stellar evolution, and possibly even cosmology as a
whole.

Of the evidence Davies presents, the strongest is
the long-term solar oscillation. The other two are
minor, and they lose their strength if
the oscillation evidence is false.
Therefore, this essay will focus pri-
marily on a careful examination of
the 160-minute oscillation. Since the
validity of Davies' argument
depends to a large degree on the
quality of the evidence, the fact that
his evidence was already 20 years
old when he published his essay in
1996 means that, even if he had pre-
sented it properly, more up-to-date
data could have superceded it by
then. I will describe some of these
new data at the end of my discus-
sion, but I will also show that Davies
in fact misused his sources by pre-
senting distorted information to sup-

Kevin L. O'Brien has a Master of Science in Biochemistry, spe-
cializes in protein chemistry, enzymology and mitochondria,
and works as a research scientist. He is an evolutionist, but he
is also a Christian and a creationist, in that be sincerely
believes that "In the Beginning, God created the Heavens and
the Earth." The rest is open for debate. He lives in Fort Collins
with his two cats. He may be contacted by e-mail at
klob@lamanr:colostate.edu.

Kevin L O'Brien

A cut-away diagram of major features of the sun. Courtesy
of the SOHO/MDI consortium. SOHO is a project of interna-
tional cooperation between ESA and NASA.

port his thesis.

SOLAR OSCILLATIONS

Prior to the 1970s, if anyone had suggested that
the sun could vibrate like a sphere of gelatin, the
vast majority of astrophysicists would have strenu-
ously disagreed. The main reason was that no one
could conceive of a force that could start such oscil-
lations, much less keep them going. A few
researchers had suggested they might exist and that
they might be observable, but no one verified their
existence until 1973 (Moore and Hunt 1983:72).
Since then it has been deduced that solar oscilla-
tions are caused by interactions between the plas-
ma that makes up the sun, and changes in gravity
and pressure.

There are three types (or modes) of oscillations.
Pressure modes are sound waves trapped in the
temperature gradient.A crude analogy would be an
echo bouncing around inside a cavern.
Fundamental modes are caused by gravitational
interactions with the sun's surface and resemble
ocean waves. One type of fundamental mode is
called a radial mode, because it changes the
observed radius of the sun. Gravity modes are not
completely understood, but they are believed to be
the result of buoyancy effects. All the known pres-
sure and fundamental modes (some 10 million)



have oscillation periods of less than 18 minutes, and
most are around 5 minutes. The gravity modes are
not known conclusively to exist, but they are pre-
dicted to have periods of 40 minutes or longer.
[Readers who wish to learn more are encouraged
to rvead a series of articles in Science 1996 May 31;
272

Davies claims that if the sun had a large and mas-
sive core as predicted by the standard models of
solar structure and evolution, then this core "would
have a substantial effect on any global oscillations."
He explains that "such a large core would mean that
the Sun's global oscillations would range up to a
maximum fundamental radial mode of oscillation of
around one hour." He then adds that fundamental
"[o]scillations greater than one hour would involve
such enormous amounts of energy that they would
result in the complete disruption of any large core
that might be present in the Sun." In contrast, how-
ever, he states that for "a very young homogeneous
star that has not yet developed a large central
core...its spectrum of global oscillations have been
calculated" to be as high as 167 minutes. In fact, he
claims that this is "a key distinguishing feature of a
young homogeneous star."

He then cites two 20-year-old papers (Brookes
and others 1976; Severny and others 1976) whose
authors independently report detecting a 160-
minute oscillation that both research groups
believed was a fundamental radial-mode oscillation.
Both groups also concluded that, if this oscillation
was real, it would be nearly consistent with a homo-
geneous model of the sun. Davies concludes by cit-

A cut-away view of
the sun revealing
bands of differing
rotational speeds
as measured by
the MDI instru-
ment on the SOHO
satellite. Courtesy
of the SOHO/MDI
consortium. SOHO
is a project of
international coop-
eration between
European Space
Agency (ESA) and
NASA.

ing 3 other astronomers to deliver the coup de
grace. He quotes Iain Nicholson (Moore and Hunt
1983:72) as saying that if this oscillation "was a true
fundamental period, then the 'standard model could
not be correct." Davies also cites another report of
a 160-minute oscillation (Christensen-Dalsgaard and
Gough 1976): "in order to account for the [160-
minute] observation it is 'evident that a very drastic
change in the solar model would be necessary' and
'it is unlikely that any such model can be found."
To summarize Davies' argument, if the sun is
homogeneous, it cannot have a dense core; if it can-
not have a dense core, it cannot obtain its energy
from nuclear reactions; if it cannot obtain its energy
from nuclear reactions, it must obtain it from gravi-
tational contraction. And astronomers generally
believe that young stars are homogeneous and
obtain their energy from gravitational contraction.

For Davies, the conclusion was obvious: "The funda-
mental oscillation of the Sun matches the model for
a young star."

THE EVIDENCE

The major problem with Davies' evidence is that
it is over 2 decades old. In and of itself, this is not a
fatal problem, because even old evidence is valid if
nothing new has been learned. However, these data
are obsolete because much more has been learned,
especially in the last 10 years.And obsolete data are
always invalid, no matter how much they support a
favorite hypothesis.

Furthermore, Davies did
not treat his sources fairly.
He commits three indiscre-
tions that no careful or expe-
rienced scholar should. The
first is misinterpretation. Part
of Davies' argument is that a
star with a massive central
core cannot support funda-
mental oscillations with
periods greater than 1 hour,
because such vibrational
modes would disrupt the
core. (Keep in mind that
whenever Davies refers to
global oscillations in general
or the 160-minute oscillation
in particular he is referring
to fundamental mode oscilla-
tions.) The source for this
information is Nicholson
(cited in Moore and Hunt
1983:72), but Davies' claim
is based on an incorrect
interpretation of Nicholson's
work:

[I]t has been pointed out that if the [funda-
mental mode] oscillations arise in the deep
interior, then—because of damping mecha-
nisms—the oscillations seen at the surface
should be weaker than those in the interior.
Attempts to calculate the oscillation magni-
tudes...required to match the [surface] obser-
vations appear to indicate that they would
become of such great amplitude that they
would disrupt the solar interior.

Nicholson is referring to observed oscillations,
not theoretical ones, and remember that all known
oscillations have periods shorter than 1 hour. As
such, Nicholson is saying that any of the observed
fundamental oscillations would be powerful
enough to disrupt the core. Why this does not hap-
pen he did not explain, but contrary to Davies'
claim, solar researchers expect that if the sun can
tolerate millions of short-term oscillations with little
or no core disruption, then it should be able to tol-
erate at least one long-term oscillation as well.

The second indiscretion is selective quotation
and, in at least one case, outright misquotation. For
example in the same source that Davies quotes as
evidence of Nicholson's admission that 160-minute

[Davies argues] if the
sun is homogeneous, it
cannot have a dense
core; if it cannot have a
dense core, it cannot
obtain its energy from
nuclear reactions; if ... its
energy [is not] from
nuclear reactions, it
must [come] from gravi-
tational contraction.
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It is dishonest for a
scholar to quote a
source in support of
his thesis while at
the same time ignor-
ing statements show-
ing that the source in
fact comes to the
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oscillations cannot be explained by the standard
model, Nicholson writes, "the observed results
seem roughly consistent with the way the Sun's
interior is believed to be constructed" (Moore and
Hunt 1983:72).1In reference to the 160-minute oscil-
lation, Nicholson adds: "It seems certain there is
some periodic effect to explain, but whether the
oscillation is a true global oscillation or a surface
effect, or a 'gravity wave' like waves in the ocean,
remains a matter of debate." He then concludes:
"No-one [sic] seriously doubts that the Sun shines
by means of thermonuclear reactions converting
hydrogen to helium, but the precise mechanism is
open to doubt" (Moore and Hunt 1983:73).

In other words, while Nicholson agrees that a
160-minute fundamental oscillation would contra-
dict the standard model, he states that the long-term
oscillation may not be fundamental at all, especially
if all the other known oscillations confirm the stan-
dard model. Since none of these statements can
even remotely be considered
an endorsement of Davies' the-
sis, there is perhaps no mystery
as to why he fails to mention
them. Even so, it is dishonest
for a scholar to quote a source
in support of his thesis while
at the same time ignoring state-
ments showing that the source
in fact comes to the opposite
conclusion.

The one case of misquota-
tion involves the quote from
Christensen-Dalsgaard and
Gough. Davies' statement
implies that the authors
believed it was impossible for
the standard model to explain
the long-term oscillation under
any circumstances. What they
actually say, however, is this:

It is also evident that a very drastic change in
the solar model would be necessary to enable
the 2 h 40 min oscillation to be interpreted as
the fundamental radial mode, as Severny et al
and Brookes et al suggest. Indeed it is unlikely
that any such model can be found that can
generate the observed photon luminosity by
thermonuclear reactions [emphasis added]
(Christensen-Dalsgaard and Gough 1976:90).

In other words, the authors are saying that dras-
tic changes would be necessary only if the long-
term oscillation is a fundamental mode oscillation,
and that only under such circumstances would it be
impossible to construct a model that relies on stel-
lar fusion. As I hope to demonstrate later,
Christensen-Dalsgaard and Gough did not believe
that the long-term oscillation was a fundamental
mode oscillation.

Davies’ refusal to discuss alternative explanations
is his third indiscretion. Such explanations should
be discussed if for no other reason than the fact that
the very sources he cites mention them. Though
both of the 20-year-old papers clearly interpret their

results based on a homogeneous model, both dis-
cuss other interpretations as well. In the conclusion
of Severny and others (1976:89), the authors
“...investigated two possible solutions...” The first
is that “nuclear...reactions are not responsible for
energy generation in the Sun,” which Davies seizes
upon to support his claim that the sun is young.The
second possible solution, however, allows them
“...to adopt the current model of solar structure
with [nuclear] reactions and assume that [they]
really observe not pure radial pulsations but some
gravity g mode...oscillation.” They go on to say that
“g modes...can yield long-period oscillations,” and

A Ca Il K emis-
sion line image
of the sun show-
ing sunspots.
Courtesy of the
National Solar
Observatory at
Sacramento
Peak in Sunspot,
New Mexico,
NASA and
NSSDC.

admit that one mode in particular, the g;; mode, is
“in perfect agreement” with their observed period,
though they did question the dominance of a gravi-
ty mode over a fundamental mode. However, they
also admit that their method of observation does
not allow them to “distinguish pure radial pulsations
from [gravity] oscillations.” As such, while they
maintain that a homogeneous model is the “best”
interpretation, they do allow for the possibility that
other explanations are possible. Davies convenient-
ly omits this caveat.

In Brookes and others (1976), the authors do not
mention nuclear reactions, though Davies claims
that they, too, reject the idea that the sun is pow-
ered by fusion reactions. However, they also admit
that their observations could be explained by gravi-
ty modes. This suggests that they are willing to
accept the possibility of gravity mode oscillations,
even though they found it difficult to do so. Once
again, however, Davies ignores this alternative
explanation.

Christensen-Dalsgaard and Gough also suggest
an alternative to abandoning nuclear fusion. In fact,
the entire section leading up to the statement
which Davies misquotes is an attempt to determine
whether they could assume the standard model and
still explain the observed long-term oscillation. They
calculate periods for various pressure and gravity
modes using the standard model, and confirm that
the Soviet and British observations could be
explained as a gravity mode oscillation
(Christensen-Dalsgaard and Gough 1976:91).At that
time 20 years ago the authors cautioned that their
calculations are not "sufficiently reliable", but they
were nonetheless reasonably confident of their
results that they suggested that the observed 160-
minute oscillation was due to a gravity wave rather
than to a fundamental mode or pressure wave oscil-
lation (Christensen-Dalsgaard and Gough 1976:90;



Weiss 1976:78).

Even Nicholson suggests an alternative explana-
tion (Moore and Hunt 1983:73). He begins by stating
that “[m]ore recent analyses of the 2h 40m oscilla-
tion suggest that it could be accounted for by reduc-
ing the core temperature by about 10 percent.” He
notes that this cannot account for the current solar
luminosity, but he gets around this problem by sug-
gesting that “the output of energy from the core
fluctuates over long periods of time.” In this way,
since photons take 10 million years to reach the sur-
face of the sun, he suggests that the current lumi-
nosity could be the result of a more energetic past.
Though few astrophysicists are willing to entertain
the idea of core variability, it remains a viable, if
unlikely, explanation. Besides, it is dishonest for a
scholar to ignore alternative explanations discussed
by his sources, even if he believes they are not valid.
[Newer data acquired from the SOHO satellite sug-
gest that the core may indeed be cooler than origi-
nally thought, so core variability may not be so fan-
tastic after all (Cowen 1998:279).]

HELIOSEISMOLOGY

Today, astronomers acknowledge that there are
mysteries surrounding the sun that could have pro-
found implications for our models of solar structure
and activity (Lang 1996a, 1996b); solar oscillations
are among these. However, the knowledge of these
very same oscillations is being used to fine-tune the
standard model by measuring how their speeds
change as they pass through the sun's various layers
(Lang 1996b).This powerful tool is known as belio-
seismology, and it is capable of directly probing
nearly the entire volume of the solar interior in a
way that no other observational method can. Davies
himself admits that helioseismology can “provide
important information on the structure of the Sun.”
It is in fact one of the great success stories of mod-
ern astronomy, because each of the thousands of
known oscillations has been matched to the stan-
dard model with an accuracy of between 4 and 5
decimal places. This is an impressive feat for any
complex model of stellar evolution (Scherrer 1996
1997).

The point is that, despite Davies’ claims to the
contrary, helioseismology and associated oscillations
have all but confirmed the standard model for the
structure of the sun (see especially Lang 1997).
There is now no doubt that the sun possesses a
large, dense central core capable of supporting
fusion reactions.This in turn has also confirmed the
standard model for solar evolution, because there
are very few ways that a star with the sun's mass and
elemental composition can evolve to its present
state, even if it had been supernaturally created only
a few thousand years ago (Graps 1997). It is rather
ironic that the very phenomenon that Davies hopes
will refute the ancient age of the sun instead has
confirmed it.

However, the long-term solar oscillation problem
is far from solved. Observations made in the 1980s
have partially confirmed the observations made in
the 1970s (Scherrer and others 1992; Kotov and oth-
ers 1992), though it is interesting that Davies makes
no mention of any of these other observations.

These observations set an upper limit to the fre-
quency of any long-term oscillations which, perhaps
not coincidentally, was 160 minutes. Even so, the
astronomers making the observations were con-
vinced that such long-term oscillations must be the
result of gravity mode pulsations.

However, because these observations did not
conclusively establish the existence of gravity mode
oscillations, some researchers dismissed them as
either atmospheric effects or artifacts of the earth's
movement in solar orbit. If long-term oscillations do
exist, then the ground-based GONG system (Global
Oscillation Network Group) and the SOHO satellite
(Solar and Heliospheric Observatory) should be able
to detect them. So far they have failed to do so,
though this might be due to technical problems
(Lang 1996¢). Some astronomers still are convinced
they may exist, but the GONG and SOHO observa-
tions (or lack thereof) have convinced others that
gravity mode oscillations are impossible (Scherrer
1997). Yet everyone agrees that long-term oscilla-
tions pose no threat to the validity of the standard
model.

SoLAR NEUTRINOS

Another issue Davies uses to question the age of
the sun is the solar neutrino problem. Neutrinos are
subatomic particles released during stellar fusion. A
certain number of neutrinos per unit of time per
area (flux) is expected to flow from the sun contin-
uously, but current measurements indicate that the
observed flux is only one-third of what is expected.
Severny and others (1976:89) claim that this flux
agrees with one of their possible solutions—that
nuclear reactions are not responsible for the sun’s
energy— a position Davies endorses.

Nicholson, however, notes that the same 10%
decrease in core tempera-
ture which could account
for the long-term oscillation
would also account for the
low neutrino flux (Moore
and Hunt 1983:71). And
while the current luminosi-
ty indicates that the core
was more energetic in the
past, the measured neutrino
flux could represent the
currently lower level of
core activity. It has also
been verified recently that
neutrinos  have  mass
(Anonymous 1998).In theo-
ry, if neutrinos have mass
then they can interact with
matter which could cause
them to change from one
type of neutrino to another.
This is known as neutrino
oscillation, and it can
reduce the flux produced
by the core.

The point that Davies missed, however, is that a
neutrino flux of any amount is strong evidence that
the sun is in fact being powered by nuclear fusion.
Gravitational contraction would not be expected to

fore be young.

[D]avies is both naive
and premature to pro-
pose that long-term
oscillations indicated
that the sun must be
homogeneous, that it
must be getting its
energy from gravitation-
al contraction, and espe-
cially that it must there-
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Digging Dinosaurs

Special issue of The National
Forum edited by James P Kaetz.

Reviewed by David R Stronck PbD,
Professor of Science Education,
California State University,
Hayward.

The National Forum, the journal
of the Honor Society of Phi Kappa
Phi, publishes four times each year
issues that cover a wide range of top-
ics. The Summer 1998 issue entitled
Digging Dinosaurs is an issue of spe-
cial interest to RNCSE readers. Editor
James P Kaetz explains that the title
is a pun: "This issue is literally about
digging dinosaurs—finding fossils,
preparing them, wresting from the
bones their secrets. But on another
level, it is about digging dinosaurs in
the time-honored "Beat" meaning of
the word: enjoying all there is to
know abut one of the most success-
ful species in earth's long history."

Seven working paleontologists
wrote the articles in this issue. NCSE
Board President Kevin Padian,
Professor of Integrative Biology and a
curator in the Museum of
Paleontology, University of California,
Berkeley authored "How to Collect
and Identify a Dinosaur". Jane Mason,
a senior preparator at the same muse-
um, wrote "From Picks and Shovels
to Pins and Needles". Karen Chin of
the US Geological Survey provides
earthy insights in "On the Elusive
Trail of Fossil Dung". She recognizes
that fossilized feces provide a unique
record of animal activity, not avail-
able from skeletal fossils.

The first article in this issue
reveals a new way to interpret
dinosaurs in the controversy
between those who believe
dinosaurs are overgrown reptiles and
those who find them as the prede-
cessors of birds. John R Horner,
Curator of Paleontology at the
Museum of the Rockies in Bozeman,
wrote "Dinosaur Behavior". He con-
cluded that some dinosaurs behaved
like modern birds in caring for their
young. The evidence comes from
nest-like structures discovered near
the tiny town of Bynum, Montana.

The remains of post-hatching
nestlings were found in two of the
nests. The partial skeleton of a
Troodon sitting on a clutch of eggs
has been discovered. An artist's
reconstruction of this scene is on the
cover of this issue of the National
Forum.

Most of the articles deal with
interesting interpretations that are
often  controversial. David ]
Varricchio, Curator of Paleontology
at the OId Trail Museum in Choteau,
Montana, contributed "Warm or Cold
and Green All Over". He observes that
over the last 20 years biologists and
paleontologists have largely switched
from traditional classification to one
based on evolutionary relationships,
that is to phylogenetic systematics.
Recent classification shows
dinosaurs are between their cold-
blooded crocodilian cousins and
their warm-blooded bird descen-
dants. Dinosaurs could have been
warm-blooded or cold-blooded or
something in between. The recent
discoveries of brooding by the
dinosaurs Oviraptor and Troodon
imply body heat to raise the temper-
ature of the eggs above that of the
environment. Several groups of
dinosaurs occupied latitudes possi-
bly as far as 80° away from the equa-
tor. The drastic seasonal changes in
day length of these high latitudes
would present a severe environmen-
tal challenge to cold-blooded
species. Cold-blooded species alive
during the same period do not
appear in these latitudes.

Dale A Russell is a curator at the
North Carolina State Museum of
Natural  Sciences. He  wrote
"Dinosaurs and the Concept of
Fitness". Fitness describes how well
suited is a species to thrive in an
environment. Evidence shows that
dinosaurs that came later during the
165 million years of their existence,
had larger brains, longer legs, larger
eggs, more rapid growth shortly after
birth, and better teeth. Beginning
about in the middle of the dinosauri-
an era, body size diminished toward
the end. This pattern would be con-
sistent with higher metabolic rates.

Russell believes that at the middle
period in their evolution, dinosaurs
were more reptilian than mammalian
or avian.

J David Archibald, Professor of
Biology at San Diego State University,
summarized the 3 best proposed
causes of dinosaur extinction in
"Death, Taxes, and Extinction".
Among the 80 dinosaur-extinction
scenarios, only 3 seem well enough
formulated and testable: marine
regression, volcanism, and asteroid
impact. Marine regression refers to
the lowering of sea levels and a relat-
ed major loss of low-coastal-plain
habitats, establishment of land
bridges, and cooling of emerged land
masses. Over 4 million years there
were massive eruptions of flood
basalts on the Indian subcontinent.
The changes caused by this volcan-
ism at the end of the Cretaceous
Period (65 million years ago) have
not been well studied, but may have
had an effect similar to marine
regression or asteroid impact. The
crater Chicxulub near the tip of the
Yucatan Peninsula is about 60 miles
across and occurred at the time of
massive extinctions. But the Popigai
Crater in Siberia is the same size and
was formed almost 36 million years
ago without identified extinctions.
Only the marine regression theory
supports the present fossil records
that show a highly selective extinc-
tion of animals at the end of the
Cretaceous Period.

All of the articles without ques-
tion support the theory of evolution.
Many of the articles discuss contro-
versies of interpreting the fossil evi-
dence—for example, what were the
causes of the massive extinction of
dinosaurs, and whether dinosaurs
were warm-blooded or cold-blood-
ed. Creationists assert that such con-
troversies show that scientists do not
accept evolution and have serious
doubts about the "theory". Teachers
and parents need to emphasize that
there is total agreement in the scien-
tific community that species have
changed over time, that is that evo-
lution has occurred. The excitement
of science that comes from dealing
with puzzling questions does not
undermine the basic fact of evolu-
tion. Many of these questions about
dinosaurs may soon be answered as
more fossil discoveries are made.

Readers may purchase single
copies of this issue by sending $6.25
to:

Subscriptions

The National Forum
Box 16000

Louisiana State University
Baton Rouge LA 70893
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"Equal Time" In School

Libraries:?

Molleen Matsumura

Network Project Director

ost  evolution/cre-

ation controversies

in public schools
involve questions of whether "cre-
ation science" will be presented to
students in the classroom or at
assemblies. However, libraries are
also a target of creationist efforts. For
example the Idaho School Boards
Association recently defeated a reso-
lution that called for including "cre-
ation science" materials in school
libraries (RNCSE 18/4/:6), and some
state party platforms have included
planks like this one:

3.38 We support the stocking of
CREATIONIST produced resources
in ALLTAX funded public and school
libraries. We OPPOSE the current
censorship of  CREATIONIST
resources (Iowa Republican Party,
1998).

NCSE has assisted school districts
under pressure to add "creation sci-
ence" books to their libraries. In
1998, we evaluated books that had
been suggested for use as library
"resources offering [theories] con-
sidered contrary to evolution" in a
Michigan school district (RNCSE
18/3]:6). We also advised a New
Mexico parent whose local schools
were being pressed to purchase cre-
ationist books on the premise that
"libraries must have materials on all
controversies."

Two issues emerged from these
incidents. First, is your school or
public library required to purchase
or accept donations of books pre-
senting "creation science" or "argu-
ments against evolution"? Second,
how can the appropriateness of
such books be evaluated?

LIBRARY DONATIONS AND

PURCHASES

Public libraries

No public library is currently
required to accept donated materi-
als, though they should use consis-
tent policies to assess donations. A
good illustration is the case of the
Athens Regional Library in Oconee
County, Georgia. When the library

refused the donation of a subscrip-
tion to the Answers in Genesis publi-
cation Creation Ex Nibilo in 1996,
there was considerable public con-
troversy, and the would-be donor
announced that he was considering
a lawsuit. However, the library's deci-
sion prevailed because it had been
made fairly: the library staff was not
attempting censorship, but had
applied the same standards to the
donation as they did to possible pur-
chases. They judged that the maga-
zine's content was too specialized
for their limited shelf space. They
had consulted the American Library
Association (ALA) and had been
advised that such decisions are gen-
erally legal when they follow poli-
cies applied to all library materials
(NCSE Reports 16/3]:18-9).

School libraries

Like public libraries, school
libraries have space and budget con-
straints, and must carefully evaluate
materials whether they are pur-
chased or donated. A school library
also differs from public libraries in
two important respects: it serves a
less diverse community—a specific
age group—and it must further the
school's  educational  mission.
According to the American Library
Association:

School library media profes-
sionals cooperate with other
individuals in building collec-
tions of resources appropriate
to the developmental and
maturity levels of students.
These collections provide
resources which support cur-
riculum and are consistent
with the philosophy, goals,and
objectives of the school dis-
trict (ALA 1990).

While the library should have
some materials that satisfy the gener-
al reading and learning interests of
students, a large proportion of mate-
rial must support classroom curricu-
la—for example, if students in the
school study early American history,
the library should have biographies

FEATURE

of leading figures of the time, histor-
ical novels set in that time, and mate-
rial covering various topics in
greater depth than do textbooks—
both to provide supplementary read-
ings and to support research assign-
ments. The number of such books
related to any given topic is limited
by the need to provide similar sup-
port for other courses and teaching
units.

Both civil liberties organizations
and many individual school districts
emphasize the importance of pro-
viding students with diverse collec-
tions that prepare them to debate
social issues responsibly. However,
these concerns must be understood
in the context of a district's legal
responsibilities and educational
goals, and the school librarian's
responsibility to pro-
vide materials of
high quality. The ALA
puts it this way:

Members of the
school communi-
ty involved in the
collection devel-
opment process
employ educa-
tional criteria to
select resources
unfettered by
their personal,
political, social, or religious
views. Students and educators
served by the school library
media program have access to
resources and services free of
constraints resulting from per-
sonal, partisan, or doctrinal
disapproval (ALA 1990).

Proposed '"creation science" or
"evolution/creation" materials must
be evaluated within this context.
Even citizens who support putting
such materials in the school library
will not want to change district poli-
cies in a manner that would lead to
filling school libraries' shelves with
third-rate novels and tabloids that
report UFO sightings. They can also
see why it is untrue that "all contro-
versies must be heard." "All contro-

A school library
also differs from
public libraries...
it must further
the school's edu-

cational mission.
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[O]ne book

versies" could include
everything from dis-
agreements in neurolo-
gy journals over the

NCSE evaluated best treatment for

this year ... con-
tained no cita-
tions more
recent than the
early 1960s.
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Parkinson's disease, to
disagreements within
militias over the best
way to "resist" the fed-
eral government.

Again, considera-
tions of age appropri-
ateness and education-
al value apply. To take
American history as
our example again:
There was a controversy about
adopting this country's constitution,
but a book containing the Federalist
Papers is at the wrong reading level
for an elementary school library. It
might be appropriate for the high
school library—but teachers and the
librarian might have good reasons to
choose other controversies.

The fact is, scientific controversy
over evolution died in the closing
decades of the nineteenth century; it
is now a political and religious con-
troversy. Even people who believe
that there is still a scientific contro-
versy about evolution cannot deny
that many "creation science" books
discuss long-dead "controversies"—
like the Piltdown hoax that scientists
uncovered decades ago—which are
too dated for library use. Books pre-
senting religious arguments against
evolution should not be brought in
as part of the science curriculum.

EVALUATING PROPOSED BOOKS—
LESSONS FROM EXPERIENCE

The crux of the matter for
libraries is the process used to evalu-
ate the material. School administra-
tors and elected officials face many
decisions and balance many legal,
financial and curricular concerns
while trying to satisfy a varied con-
stituency. Some districts try to com-
promise by suggesting that the
library obtain "nonreligious", purely
"scientific" critiques of evolution.
What then?

Then comes the hard work!
Neither librarians nor advisory com-
mittees can evaluate materials unless
they have copies of the books in
question or substantial book
excerpts and reviews from reliable
sources such as scientific publica-
tions or library journals. Such infor-
mation can be very difficult -to
obtain, and the information that is

most easily available may be confus-
ing (see sidebar; You Can't Judge a
Book by Its Number).

NCSE has published a book con-
taining scientists' reviews of 42 "cre-
ation science" books that are fre-
quently suggested for school use
(See book list at the end of this arti-
cle). In addition, we can provide
reviews of other books, from our
own periodicals and from other
journals. Also, in some cases we can
provide information about "creation
science" children's books that are in
the NCSE library.

Even when such information is
unavailable, evaluators can use crite-
ria and procedures based on NCSE's
experience advising school districts:

® Is the book genuinely scientific,
or primarily religious? How can
this be determined?

In some instances, the reli-
gious emphasis of a book is
obvious: It is explicitly stated
on the cover, in the fly leaf or
introduction, in a publisher's
catalog or on the website of
the publisher or another orga-
nization promoting the book.
Often, however, it is necessary
to review the text itself. For
example, the cover of one
book in NCSE's collection
makes no mention of religious
views; it says: "..a new
approach to biology in plain
language... spectacular break-
throughs in molecular biology
can be combined with the
widely used laws of probabili-
ty reasoning.... Topics
include... How DNA
Duplicates Itself." The text,
though, contains numerous

abrupt appearance, creator,
design, God, intelligence,
intelligent design, purpose,
teleology, teleonomy. Do not
assume that finding such
words in the index means the
book is primarily religious! A
page indexed by the word
"intelligence" might discuss
the evolution of intelligence,
or it might argue that DNA is
proof of an "intelligence" that
"designed" living cells.

® /s scientific content of the book
accurate and current?

Any library book about sci-
ence needs to be up-to-date,
unless it was specifically cho-
sen for its value in the history
of scientific thought—for
example a book of readings
from pioneers in fields such as
genetics, astronomy, and so on.
NCSE has found that many
books critical of evolution do
not discuss current scientific
views; one book we evaluated
this year had not been revised
since 1982, and contained no
citations more recent than the
early 1960s! Checking a
book's bibliography and foot-
notes is very helpful in assess-
ing whether it is up-to-date.
You may also find that, while a
book lacks religious rhetoric,
ostensibly "scientific" argu-
ments in the book—such as
claims that human tracks have
been found alongside dinosaur
tracks—are standard, inaccu-
rate creationist claims for
which NCSE can provide sci-
entific refutations.

examples of religious advoca-
cy, such as: "The materialist
must never have stood at
dawn and watched the pink
light begin to tinge the sky....
If you can see a sight like that
and not worship God, you
don't deserve to be called a
person!" (Coppedge 1973:
279).

When evaluators lack time to
read an entire book, using the
index can be a big help.
Reading pages cited with
these key words can help
determine whether the book
advocates religious views:

® [s the book age-appropriate and
suited to students' educational
level?

Ask science teachers whether
students have the knowledge
they need to understand and
evaluate statements in a book.
For example, a book requiring
high school reading skills
might be donated to a middle
school, or a book criticizing
methods for determining the
age of the earth might be sug-
gested for use by students
who have not yet studied
earth science.



® Does the book meet general selec-
tion criteria such as sturdy con-
struction and reasonable availabil-
ity?

NCSE has found that some
books suggested for adoption
are no longer in print.
Evaluators can check on the
book's availability by consult-
ing Books In Print or on-line
book services. Some "creation
science" books in NCSE's col-
lection—especially those that
are self-published—are so
poorly bound that they literal-
ly fall apart in a reader's hands.

CONCLUSION

It's no news that evolution/creation
controversies can become heated
and emotional. In the heat of contro-
versy, "creation science" proponents
may complain in all sincerity that
their views are being "censored".
They may also ask rhetorically, "What
are you afraid of?" The answer rests
on common grounds that all parents
can share, "I'm afraid the library will
spend its limited budget on low qual-
ity books. If we aren't careful about
library policies, the good books our
kids need will be crowded out by
junk!" Your school library can select
books in a way that avoids censor-
ship without sacrificing quality, and
common-sense application of the cri-
teria suggested here helps assure
that your school's students will have
access to the best science books
available.
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Thaxton CB, Bradley WL, Olsen RL. The
Mystery of Life’s Origin: Reassessing
Current Theories.

Thompson B. The
Evolutionary Thought.

Van Till HJ, Young DA, Menninga C.
Science Held Hostage.

Whitcomb JC Jr, Morris HM. The Genesis
Flood: The Biblical Record and its
Scientific Implications.

Wilder-Smith AE. The Natural Science
Know Nothing of Evolution.

History  of

Wysong RL. The Creation-Evolution
Controversy.

Young DA, Morris HM. Christianity and
the Age of the Earth; Science, Scripture,
and the Young Earth: An Answer to
Current Arguments Against the Biblical
Doctrine of Recent Creation.

think would like to join NCSE!

MEMBERS ACCIDENTALLY INVITED TO JOIN!!

Some NCSE members' names were inadvertently included in a "new
member recruitment" mailing when the lettershop added member
names to instead of removing them from the rented list. So, just ignore
the letter and pink card or better yet, pass them along to someone you

We’re sorry for the confusion.
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You Can't Judge a Book by Its Number

One of the most readily available sources of informa-
tion about any given book is its listing in the Library of
Congress (LOC) catalog. Unfortunately, the old adage that
"You can't judge a book by its cover" also applies to the
Library of Congress (LOC) catalog numbers which librar-
ians use. In many cases (including children's books of
fewer than 50 pages) LOC catalog numbers are based on
information supplied by publishers before publication,
not on examination of the books themselves. In Table 1,
the 2d and 3d columns show the LOC and Dewey
Decimal System catalog numbers. The 4th column gives
descriptions of 4 children's books; the 5th column con-
tains quotations culled from the NCSE library which

Each book in Table 1 is a young reader’s book about
dinosaurs. All the books have similar LOC catalog num-
bers even though two describe standard scientific knowl-
edge and two advocate biblical literalism. Of the latter,
only the Dewey system provided a catalog number which
reflects its religious approach.These disparities show that
catalog information alone cannot determine whether a
proposed book is religious, or whether it is scientifically
accurate. Although librarians are not required to accept
the LOC numbers provided by publishers, once a number
is assigned, books must be shelved accordingly. This is
why librarians might not shelve "creation science" books
with religious materials, even though this would best

describe each book's approach to its subject.

reflect the books’ content.

AUTHOR & TITLE LOC DEwWEY LOC CATALOG DESCRIPTION QUuOTE FROM NCSE's Copy
Ray Troll & Brad Matsen ~ QE765 560.20 Notes:  Includes  index. About 550 million birthdays
Raptors, Fossils, Fins & T76 Introduces lesser known pre- ago, way before dinosaurs... the
Fangs 1996 historic creatures, including earliest relatives of all animals
the giant sea scorpion called that you could easily see with-
a eurypterid, the Helicoprion out a microscope appeared....
shark, and the carnivorous Descendants of these... crea-
land dinosaur Deinonychus. tures changed through time to
Subjects: Animals, Fossil— become first fish, then ... every
Juvenile literature. Prehistoric other animal. That is ... called
animals. evolution (p 2).
Gary E Parker QE714.5  231.76519 Notes:A question and answer You can't believe in creation if
Dry Bones and other P33 approach to paleontology you don't believe in a Creator. If
fossils which explains why fossils there is no Creator, then cre-
are formed, what they are, ation doesn't make any sense....
what kind of living things If you don't believe in God, then
formed them, why they are you have to believe in some
found in groups, and how old kind of evolution.And then you
they are. must try to make the fossils fit
Subjects:  Fossils—Miscel- in with evolution somehow (p
lanea—Juvenile literature. 68).
Fossils. Paleontology
Michael J Benton, PhD QE862 567.9119 Notes: Includes index. (From a section on "Religion
On the Trail of the D5B47 Subjects: Dinosaurs and Science" in the introduc-
Dinosaurs 1989 tion):...[I]n the latter half of the
18th century...the key question
was how to reconcile the Bible
and science.... Scientific evi-
dence that the Earth was much
older than 6000 years was
mounting all the time.... [E]ven-
tually most [scientists] gave
way to the mounting evi-
dence.... (p 8). [Book has stan-
dard scientific information]
Duane T Gish, PhD QE862 568.19 Notes:  Includes  index. There are other scientists,
Dinosaurs—Those D5G59 Discusses the origins, charac- called creationists, who believe

Terrible Lizards

teristics, habits, and fate of
dinosaurs. Also includes
Biblical references to these
creatures.

Subjects: Dinosaurs

that the scientific evidence
shows that dinosaurs did not
evolve, but that they were cre-
ated by God....The Bible tells us
that God made Man and the
dinosaurs...on the sixth day of
creation (p 13).




Resources from NCSE

EvoLUTION, CREATIONISM, AND THE COURTS

NCSE produces and distributes several informational
flyers as for use in discussions with public school offi-
cials, political leaders, and concerned citizens. Each flyer
contains a summary of the most important issues and
includes the NCSE logo and information for contacting
NCSE. Members have successfully used them to help
public school teachers and administrators understand
the legal and educational issues involved in teaching
"creation science" in any of its forms in the classroom.

In this issue we are reprinting the flyer " BACK-
GROUND: Seven Significant Court Decisions Regarding
Evolution/Creation Issues" which summarizes court
cases showing why it is illegal to teach "creation sci-
ence", hold assemblies at which guests present "evidence
against evolution" and so forth. Write to NCSE for copies,
or download them from <http://www.natcenscied.
org/courtdec.htm>. If you need a copy of the complete
text of these court decisions, NCSE can provide them
when appropriate; for example, when someone claims
erroneously that Edwards v. Aguillard requires districts
to "teach both sides".

BACKGROUND: SeEVEN SIGNIFICANT COURT
DEecisioNs REGARDING EVOLUTION/CREATION ISSUES

1.In Epperson v.Arkansas the United States Supreme
Court in 1968 invalidated an Arkansas statute that pro-
hibited the teaching of evolution. The Court held the
statute unconstitutional on grounds that the First
Amendment to the US Constitution does not permit a
state to require that teaching and learning must be tai-
lored to the principles or prohibitions of any particular
religious sect or doctrine. (Epperson v. Arkansas [1968]
393 US 97,37 U.S. Law Week 4017, 89 S. Ct 2606, 21 L Ed
228).

2.In Segraves v. State of California the Sacramento
Superior Court in 1981 found that the California State
Board of Education's Science Framework, as written and
as qualified by its antidogmatism policy, gave sufficient
accommodation to the views of Segraves, contrary to his
contention that class discussion of evolution prohibited
his and his children's free exercise of religion. The anti-
dogmatism policy provided that class discussions of ori-
gins should emphasize that scientific explanations focus
on "how", not "ultimate cause" and that any speculative
statements concerning origins, both in texts and in class-
es, should be presented conditionally, not dogmatically.
The court's ruling also directed the Board of Education
to disseminate the policy widely, which in 1989 was
expanded to cover all areas of science, not just those
concerning issues of origins. (Segraves v. California
[1981] Sacramento Superior Court #278978).

3.In McLean v. Arkansas Board of Education a fed-
eral court in 1982 held that a "balanced treatment"
statute violated the Establishment Clause of the US
Constitution. The  Arkansas statute required public
schools to give balanced treatment to "creation-science"
and "evolution-science". In a decision that gave a detailed
definition of the term "science", the court declared that
"creation science" is not in fact a science.The court also
found that the statute did not have a secular purpose,
noting that the statute used language peculiar to cre-
ationist literature in emphasizing origins of life as an
aspect of the theory of evolution. While the subject of
life's origins is within the province of biology, the scien-

tific community does not consider the subject as part of
evolutionary theory, which assumes the existence of life
and is directed to an explanation of how life evolved
after it originated. The theory of evolution does not pre-
suppose either the absence or the presence of a creator.
(McLean v. Arkansas Board of Education [1982] 529 F
Supp 1255, 50 US Law Week 2412).

4. In Edwards v. Aguillard the US Supreme Court in
1987 held unconstitutional Louisiana's "Creationism Act".
This statute prohibited the teaching of evolution in pub-
lic schools, except when it was accompanied by instruc-
tion in "creation science". The Court found that, by
advancing the religious belief that a supernatural being
created humankind, which is embraced by the term "cre-
ation science", the act impermissibly endorses religion.
In addition, the Court found that the provision of a com-
prehensive science education is undermined when it is
forbidden to teach evolution except when "creation sci-
ence" is also taught. (Edwards v.Aguillard [1987] 482 US
578).

5. In Webster v. New Lenox School District the
Seventh Circuit Court of Appeals in 1990 found that a
school district may prohibit a teacher from teaching "cre-
ation science". Such a prohibition is consistent with a dis-
trict's fulfilling its responsibility to ensure that the First
Amendment's establishment clause is not violated and
that religious beliefs are not injected into the public
school curriculum.The court upheld a district court find-
ing that the school district had not violated Webster's
free speech rights when it prohibited him from teaching
"creation science", since it is a form of religious advoca-
cy. (Webster v. New Lenox School District #122,917 F 2d
1004).

6. In Peloza v. Capistrano School District, the Ninth
Circuit Court of Appeals in 1994 upheld a district court
finding that a teacher's First Amendment right to free
exercise of religion is not violated by a school district's
requirement that evolution be taught in biology classes.
Rejecting plaintiff Peloza's definition of a "religion" of
"evolutionism", the Court found that the district had sim-
ply and appropriately required a science teacher to teach
a scientific theory in biology class. (Jobn E. Peloza v.
Capistrano Unified School District, [1994] 37 F 3rd
517).

7. In Freiler v. Tangipaboa Parish Board of
Education, the United States District Court for the
Eastern District of Louisiana in 1997 rejected a policy
requiring teachers to read aloud a disclaimer whenever
they taught about evolution, ostensibly to promote "crit-
ical thinking". Noting that the policy singled out the the-
ory of evolution for attention, that it specifically stated
that the only "concept" from which students were not to
be "dissuaded" was "the Biblical concept of Creation",
and that students were already urged in all their classes
to engage in critical thinking, the Court wrote, "In man-
dating this disclaimer, the School Board is endorsing reli-
gion by disclaiming the teaching of evolution in such a
manner as to convey the message that evolution is a reli-
gious viewpoint that runs counter to... other religious
views." In addition to addressing disclaimer policies, the
decision is noteworthy for recognizing that curriculum
proposals for "intelligent design" are equivalent to pro-
posals for teaching "creation science". (Freiler v
Tangipahoa Board of Education, No. 94-3577 ED La.
Aug. 8,1997).
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s a scientist I am often
frustrated, and more
ften angered by the
attacks of the "scientific" creation-
ists. As an educator, I have the added
frustration of being challenged to
teach the already complex topic of
evolution in an atmosphere of mis-
understanding, confusion, even
apprehension and suspicion about
that topic.

In general, of course, teaching in
the college or university classroom is
not directly affected by the activities
of the scientific creationists. The
contents of our courses, and those of
the texts we assign, can include evo-
lution, with no encumbrance, as the
powerful, central scientific theory
that it is. And yet, the effects of the
creationists' activities (or at least of
the public conceptions on which
they so blatantly capitalize) are felt.

Many of our students come to our
classes with a vague sense that evo-
lution is different from other scientif-
ic ideas. Many misunderstand evolu-
tionary theory and are confused
about just what it says. Many feel that
it is in some way suspect, somehow
more open to logical, scientific chal-
lenges than are any other subjects
within the natural sciences. Others
are apprehensive about evolution,
having understood that there are
serious philosophical questions
about the theory. Indeed, they think
of evolution as a theory in the ver-
nacular sense of the word—a syn-
onym for hypothesis or even guess.

These misconceptions are not
necessarily the results of any overall
lack of scientific background. A poll
recently conducted at Central
Connecticut State by my colleague,
archaeologist Kenneth Feder,
showed that nearly 80% of our intro-
ductory level students agreed that
evolution accounted for the nature
of life on earth, and nearly 60%
agreed that the earth was almost 5
billion years old. At the same time,

This article was adapted from a paper
presented in the symposium Teaching
Evolution (and Confronting
Creationism) in the College Classroom
at the meetings of the American
Association of Physical Antbropologists,
Salt Lake City, Utab, April 3, 1998.

Homeopathic Pedagogy or
Read Some Taxonomy and
Call Me In the Morning

Michael Alan Park

Central Connecticut State University

however, over 30% thought that the
events related in the stories of Adam
and Eve and Noah's Flood were his-
torical (and 25% and 35%, respec-
tively, said they "didn't know" if
those stories were literally true).
Among the predominately Roman
Catholic student body at my univer-
sity, a fair number come with the
erroneous idea that evolution is at
odds with their religious beliefs.

As a result of my perception of
such attitudes, I noticed a few years
ago that as soon as I introduced the
topic of evolution (even on the first
day of a class), I would treat it differ-
ently from my discussions of, say, cell
structure or Mendelian genetics. I
would state, ever so emphatically,
that the theory of evolution is every
bit as well-supported as are the theo-
ries of gravity, relativity, and conti-
nental drift. Indeed, the general idea
of evolution is, I would propose—
my voice getting louder and my
speech faster—as much a fact as the
heliocentric nature of the solar sys-
tem. This would lead to my promis-
ing to expand in a few weeks upon
the matter of the relationships
between science, belief systems, and
those sometimes dangerous neme-
ses, the pseudosciences. My subse-
quent discussion of the nature and
history of the modern scientific
method was really a history of evolu-
tionary thought. Evolution was my
example of how the scientific
method can be applied to things
unseen or in the past.

In short, I was doing everything
in my power to make absolutely
sure my students thought evolution
was somehow different. By launch-
ing such a full frontal attack, I was
risking hoisting myself by my own
pedagogical petard.

Certainly, evolution is a central
focus of my field of biological
anthropology, and one must at some
point explain it head-on in all its
detail. At some point, too, "scientific"
creationism should be dealt with.
The most obvious solution to the
problem of my demeanor would sim-
ply have been to train myself to
explain evolution calmly in the same
way that I explain any other facet of
bioanthropology. But, given those

suspicions on the parts of my stu-
dents,as well as my own lack of con-
fidence in my ability to remain as
calm as I would have liked, I felt
some other devices were needed,
and a little of what I came to call
"educational homeopathy" seemed
to help.

The premise of homeopathic
medicine (the efficacy of which is
another issue) is the treatment of
disease by giving the ailing patient
small doses of a substance that
would normally cause symptoms of
their disease. As a (very) loose anal-
ogy, I have found that by getting stu-
dents involved in some question
within evolutionary biology, they
can come to find acceptance of the
general idea suddenly quite obvious.

One example I have found par-
ticularly effective is the topic of tax-
onomic nomenclature and cate-
gories. Modern taxonomy, traditional
or cladistic, presupposes evolution-
ary relationships and constitutes a
codification of some of the most
powerful and persuasive evidence
for the fact of evolution. Some
debates within that topic seem to be
inherently interesting to many stu-
dents.

My own favorite is the on-going
debate over the phylogenetic rela-
tionship between birds and
dinosaurs. (This is also, because the
debate continues with new evi-
dence or a new interpretation
appearing almost weekly, a perfect
example of real science "in the act".)
I guess because everyone is fascinat-
ed by dinosaurs, and because of the
ubiquity of birds, the possibility that
birds might be dinosaurs is capable
of stimulating the imagination, of
conjuring up all the implications, of
causing one to feel more alive just
by thinking about it. It is amazing
but true that one can get students to
actually care about a hole in the
pelvis shared by birds and dinosaurs
but nothing else, about a semilunate
carpal bone and fused clavicles
(wishbones) in velociraptors, and
about the possible genesis of feath-
ers from dinosaur integumentary
structures.

Other examples, of course,
would work just as well. If you'd



like your example closer to home,
there's always the issue of whether
your Lhasa Apso deserves the same
species name as the wolf. If you
want to keep the focus on human
evolution (which, as my colleague
Martin Nickels points out on page
24, is a splendid case study for the
evidence of evolution), there is the
matter of whether the African apes
are hominids or humans are pongids.

At any rate, at the end of such a
discussion—which can generate
some fairly insightful questions—one
can gently, even obliquely, point out
that at no point in the discussion was
the general concept of evolution or
phylogenetic relationships ever ques-
tioned, that, no matter which point of
view on the issue one took, the fact
of evolution was taken as a given.

Such a tack—as opposed to pre-
senting some defensive exhortation
of what 7 saw as the irrefutable logic
of the data—accomplishes several
important goals. It avoids sending up
a warning flag that there is some
problem with the idea of evolution.
It supports the idea of evolution in a
manner that is at the heart of real
science—the deductive testing of
hypotheses. And it might actually ini-
tiate some class discussion. Most
important, it promotes that most
effective method of learning (though
students may need a bit of tugging or
nudging in the right direction); it
allows students the wonder and sat-
isfaction of self-discovery—the same
phenomenon as those little (or occa-
sionally big) epiphanies that make
our profession so personally fulfilling
to us.

Students need and expect us to
provide them with detailed, accurate,
and straightforward information.
But, especially in the case of a loaded
topic like evolution, some pedagogi-
cal device (the one described or
many others) that leads students to
discover something for themselves is
—keeping with my medical
metaphor—perhaps the most potent
antidote for a priori confusions and
suspicions.

AUTHOR'S ADDRESS:

Michael Alan Park

Department of Anthropolgy
Central Connecticut State Univ.
1615 Stanley St.

New Britain CT 06050

E-mail: PARKM@CCSU.EDU
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Grabbing Readers by the Eyeballs

Andrew J Petto
NCSE Editor

Headlines, pictures, and graphics
are ways to make readers stop and
look at the text on a page, SO a pow-
erful headline increases the likeli-
hood that someone will actually
read an article. However, despite a
couple of decades of collaboration
between news media and the scien-
tific community devoted to improv-
ing the content of science-related
articles, the headlines, pull quotes,
and other "grabbers" are usually cho-
sen by someone other than the writ-
er. In a recent article on the New
York Times web site, the potential
for seriously misleading the reader
became clear.

In an article by Gina Kolata on the
interaction within a fetus between
genes contributed from the father
and those from the mother, the head-
line proclaimed "Mouse Study Fails
to Verify Evolutionary Theory" (New
York  Times 1998 Dec 1;
<http://www.nytimes.com/library/n
ational/science/120198sci-health-
imprint.html>). The article reports
work done by Shirley Tilghman at
Princeton to test a hypothesis pro-
posed by David Haig at Harvard
about genes responsible for fetal
growth rates.

There is a long history of studies
examining the different reproduc-
tive strategies and objectives of
males and females under different
sorts of social and ecological condi-
tions and how those strategies may
promote selection for traits which
increase success. In some species,
different fetuses in the same litter
may be sired by different males.
Therefore, Haig hypothesized that
the male of these species should
carry genes which cause bis fetuses
to grow large quickly, to secure a
larger share of the mother's
resources and to outcompete other
fetuses sharing the womb. On the
other hand, Haig proposed that
females would be better off with
genes that maintained a more equal
distribution of resources to all fetus-
es, and so selection should promote
genes in the females for more even
fetal growth which would counter
those of the male. Kolata's article
reports on Tilghman's study in

Nature Genetics which describes
experiments designed to test the pre-
dictions of Haig's hypothesis.

So, why did the headline writer
get it so wrong? The most likely rea-
son is a combination of factors. First,
the headline writer (and the general
public) confused the vernacular
usage of "theory" with the scientific
one.In this case, s/he used "theory" to
mean "hypothesis" in the same way
that the "disclaimer" crowd uses it to
mean "unsubstantiated speculation”.
Second, the text of Kolata's argument
itself shows an imprecise use of the
word "theory".

Evolutionary biology can be
long on theory but short on
evidence. So biologists were
delighted when they thought
they had a rare chance to con-
duct an experimental test of a
popular and appealing theory
involving a kind of molecular
arms race between the sexes.

. The evolutionary theory
drew on a notion that there
could be a battle between the
sexes, even in the womb. ...
Haig's theory says ... there can
be a sort of genetic tug of war
in polygamous species.

What was really at stake here, of
course, was not evolutionary theory,
but one hypothesis to test an expla-
nation of the phenomenon of
"genomic imprinting" in which some
genes seems to work only if inherited
from the father while others seem to
work only if inherited from the
mother.The hypothesis was based on
other research which suggested that
the differences between the sexes in
their investments and interests in
reproduction might lead to selection
for this sort of genetic regulation in
the fetus. Haig's explanation of the
inheritance of growth-regulating
genes may well be wrong, but noth-
ing about this research threatens the
theory of evolution. Perhaps no one
got the mechanisms of inheritance
more wrong than Charles Darwin, yet
his theory of evolution by descent
with modification still informs all of
biology today.

[Just before press time we received a copy of the print version of Kolata's article.We were
relieved to sée that the beadline in that versions was “Mouse Study Fails to Verify An
Evolutionary Theory” New York Times 1998 Dec 1:D2. emphbasis added.]
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[Ed.: Readers of NCSE publica-
tions will immediately recognize
Phillip E Jobnson, professor of law
at the University of California at
Berkeley, critic of science's commit-
ment to naturalism, anti-evolution-
ary debater, and prolific author. He
has recently published Objections
Sustained: Subversive Essays on
Evolution, Law, and Culture.
(Downer’s Grove (IL}: InterVarsity
Press, 1998. 180 pages). Arthur
Shapiro examined Jobnson’s book
and discusses it in this essay.]

Authors want to be reviewed,
and they are usually grateful if
the reviewer demonstrates
that he has read the book
carefully,no matter what opin-
ions he expresses about it
(Johnson 1998, p 10).

he very first essay in this

collection purports to

be a review of Adrian
Desmond's Huxley: From Devil's
Disciple to Evolution's High Priest.
I say "purports to be" because it says
little about the book and a great deal
about Phillip Johnson and (pardon
the California argot) where he is
"coming from".This is true of virtual-
ly everything Johnson writes. He has
a world view which informs his
voluminous output—he writes at
least as much as Stephen Jay
Gould—and his word processor is
fully in service to his social-religious-
political agenda.

He jumps from Desmond's book
to what is really a review of Gould's
tedious and unsuccessful two-part
attack on "Darwinian fundamental-
ists" which appeared in 1997 in the
New York Review of Books. He calls
Gould a "Huxleyist"—one of the few
terms of opprobrium never before
heaped on Gould.As a self-described
Marxist, Gould must enjoy the con-
vergence of name-calling styles in
the Christian Right and the Old Left,

where any deviation from ortho-_

doxy was quickly labeled with the

Objections Overruled!

Arthur M Shapiro

University of California, Davis

odious name of its alleged instigator.
Gould is a "Huxleyist" because,
according to Johnson (following
Desmond), Thomas Henry Huxley
was never much of a believer in nat-
ural selection. Johnson's aim is to
show that "Darwinism" has been
schismatic from the get-go. He
thinks that the only thing that unites
"Darwinists" is their ideological
commitment to materialism and its
inevitable companion—hostility to
religion, especially to Christianity.
He says that the true goal of
"Darwinists" is to keep the Divine
Foot from getting in the door. The
Image of God as an aggressive door-
to-door salesman is not one of
Johnson's better metaphors. At any
rate, one tends to sympathize with
the homeowner, not the salesman, in
such cases.

Johnson wants the reader to
believe that "Darwinism" is intellec-
tually bankrupt, and he uses all his
lawyerly skills to advance that view-
point. He wants you to accept that
"Darwinists" quarrel among them-
selves constantly — precisely
because none of them truly under-
stands evolution—while presenting
a united front to the public so as to
prevent their Christian opponents
from exploiting their internal divi-
sions. How do they manage this jug-
gling act? Supposedly by conducting
their quarrels behind closed doors
at professional venues and in arcane
journals inaccessible to the public.

But how, then, can we explain
Gould's recourse to the very public
New York Review of Books to air his
gripes, or fellow-Marxist Richard
Lewontin's use of the same vehicle
to grouse about sociobiology and
genetic determinism? Phil J would
say that the New York Review of
Books is not for the hoi polloi; it
may not be a venue for the biologi-
cal elite, but it is very much one for
a self-described cultural elite.

Sociologists have often described
multiple, parallel power structures
in the same society. In Philadelphia,

where I grew up, elective political
power was and is vested in neigh-
borhood-based ethnic blocs, while
economic power was and to a sig-
nificant degree still is concentrated
in old-money WASP families, with a
leaven of parvenu Catholics and
Jews. Fraternity and sorority systems
are often structured in similar ways.

The US today has 2 parallel cul-
tural elites, mirroring the so-called
"culture wars". Each has its own set
of publications, and the subscription
lists hardly overlap at all. The New
York Review of Books set repre-
sents the Left cultural elite. The First
Things / Books and Culture / Inter-
collegiate Review set represents the
intellectual Christian Right. They
basically talk past each other, but the
relationship is asymmetrical.

The Christian intellectuals, very
much including Phil Johnson, are
not only aware of everything the
other side says and does, they deeply
resent it. They regard as utterly ille-
gitimate the status accorded the
"New York Intellectuals"—the New
York Review set—as America's offi-
cial intelligentsia. The New York
Review set, for its part, does not
reciprocate the attention, let alone
the envy. Norman Mailer did publish
a bizarre novel about Christ and
Christianity recently, but by and
large the words and ideas of the
Christian Right receive as much
attention by the Left as the average
tree stump. Frankly, the Christians
do have a beef here. On the other
hand, to say so seems to smack of
cultural special pleading, which is
uncomfortably close to affirmative
action—a notion very much out of
favor with the Christian right.

If we read Objections Sustained
carefully, as Johnson says he wants
us to do, we find some fascinating
contradictions along kindred lines.
One of the more unusual essays,
called "Wundergadfly", is an appreci-
ation of the late philosopher Paul
Feyerabend, who spent most of his
career at Berkeley not far from



Johnson's office, but whom he dis-
covered only much too late.
Feyerabend admits in his autobiogra-
phy Killing Time that he was never a
deep intellect; he was basically hav-
ing fun. Nonetheless he staked out a
very radical position on the "demar-
cation problem" (the question of
how to delimit science from non-
science, a matter of increasing social
importance). He said it was insoluble.
There was no conceivable universal
criterion to enable us to distinguish
science from everything else, he
claimed. For this he was treated as a
pariah.

Even today, when increasing num-
bers of philosophers of science have
come around to this position, they
diligently avoid crediting the peren-
nially irresponsible Feyerabend for
getting there first. Indeed, they do
not mention him at all. But Johnson is
attracted to Feyerabend for his skill at
deflating scientists' pretensions of
objectivity and claims to constitute
an elite priestly class. As a layman
whose critiques of evolution (and
AIDS epidemiology and virology)
have been savaged on the grounds
that he has no professional bona
fides, Johnson appreciates such a
position.

Fine. But in another essay in this
book, "Pomo Science", Johnson also
revels in the now-legendary "Sokal
hoax". In this episode, widely report-
ed in the mass media, "leftie" NYU
physicist Alan Sokal hoodwinked the
editors of a "postmodernist" journal,
Social Text, into publishing an inco-
herent nonsensical essay portentous-
ly entitled "Transgressing the
Boundaries:Towards a Transformative
Hermeneutics of Quantum Gravity".
He did this by salting the essay with
postmodernist  buzzwords  and
numerous citations of work by
"pomo" gurus, including some of the
editors themselves. (He did this
because he thought that what passes
for Leftist ideas in postmodernist cir-
cles is vacuous obscurantist drivel.)

The contradiction in Johnson's
positions in these two pieces lies in
his attitude on "outside" critics of sci-
ence. He is consistent in enjoying the
deflation of pomposity, but he
ridicules one set of outside critics of
science—the postmodernists—
because he does not like where their
criticism is grounded (the Left).
Outside criticism from the Christian
Right, however, is not only accept-
able, but great. The logical conse-

quence of there being no solution to
the "demarcation problem”is to open
the door to pyramid power, reincar-
nation, astral travel, demonic posses-
sion, and so on. Surely Johnson does
not want that. His only escape is to
claim that science does not have
access to objective reality and abso-
lute truth. Only the revealed truth of
Christianity is eternal. (And in
Johnson's defense, this "truth" is cer-
tainly closer to eternal than the
"pomo" cant set up by Sokal.)

Since he became a gladiator in the
culture wars, all of Johnson's books
have been published by InterVarsity
Press, an arm of the InterVarsity
Christian Fellowship USA. That is to
say, he is basically preaching to the
choir. Despite his high productivity
and his voluminous correspondence,
his work has become ever more
overtly informed by Christian apolo-
getics and thus decreasingly appeal-
ing across the cultural gap. His per-
sonality is not ideally suited to high-
profile controversy. He is so mild-
mannered and avuncular as a debater
that one almost hates to score zingers
off him (this is experience speaking).
He would be another William F
Buckley, but he is too nice, and too
unimaginative by half. So, he will
never be the contrarian he fancies
himself, because the minority he rep-
resents has no vanguard, only a rear
guard.

Once, in mid-life, Johnson turned
an unfamiliar corner and discovered
"orthodox" Christianity, which has
become his new vocation. He credits
evolution as the idea that drove him
there. Since his religious epiphany he
has settled into a groove: his essays
are fun to read—to a point—but ulti-
mately they converge to sameness.
He once suggested that we meet for
lunch on his home turf in Berkeley. I
suggested the Triple Rock, Berkeley's
landmark brewpub, quite close to his
office. Despite nearly 30 years in
Berkeley, he had never heard of it.To
his credit he accepted the invitation
and seemed to enjoy the atmosphere
and the food.

Perhaps there is still time for him
to turn another unfamiliar corner, to
venture into new territory, to stop
being so comfortable a contrarian.
"Orthodoxy is my doxy and hetero-
doxy is another man's doxy," said
William Warburton, Bishop of
Gloucester. For all his condemnation
of scientific materialism as today's
orthodoxy, Phil Johnson is a man

who knows what he likes in a doxy.
Alas, the New York Review set turns
down its collective nose at her.
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A short article in the
November 23, 1998
Washbington Post on page 2B
showed a picture of a rock
thought to be a remnant of the
Chicxulub impact which
marked the  Cretaceous/
Tertiary (K-T) boundary. The
caption explained:

"Rock from the Crustacean
era sediment beneath
ocean floor has makeup of
something from  out-
erspace."

It looks like an unsupervised
spell checker in action.
[Contributed by Paul
Heinrich.]
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Books FROM NCSE
AT A SPECIAL DISCOUNT OF 25%!

THE SALE CONTINUES IN THIS AND FUTURE ISSUES.

WE'RE MAKING RooM!

NCSE is continuing our sale of
books in stock with extra discounts
for members. In this issue you'll find
a wide selection of favorites, all
marked down 25% or more ! NCSE
is continuing to offer many other
books about evolution and creation-
ism at the usual member discount of
20%, but the books listed here are
offered depending on availability. So
check those back issues and our
complete book list on-line—but for
the real bargains, read on!

CHILDREN'S BooOks

The Usborne Young Scientist:
Archaeology

by Barbara Cork and Lynne
Bresler.

A well illustrated introduction to
prehistory. Highly recommend-
ed. Paper, 32 pages. List price
$6.95, sale price $5.20.

The Usborne Young Scientist:
Evolution

by Barbara Cork and Lynne
Bresler.

This could be your very last
chance to obtain this out-of-print
book—a comprehensive, well
illustrated introduction to basic
evolutionary concepts and their
history. Paper, 32 pages with
glossary, index, suggested activi-

ties and further readings. List

price $6.95, sale price $5.20.

Planet Ocean: Dancing to the
Fossil Record

by Brad Matsen and Ray Troll.
Dozens of imaginative full-color
paintings and block prints
accompany a text explaining the
history of life on our ocean-cov-
ered planet, what we know, and
how we know it. Paper, 127
pages. List price $19.95, sale
price $15.00.

Raptors, Fossils, Fins, &
Fangs

by Ray Troll and Brad Matsen.
With vividly colored illustrations
by Ray Troll (you've seen his
work in RNCSE) and text by Brad
Matsen, this book describes the
history of animal life from the
Cambrian to the present, using
representative species from trilo-
bites to you and me. Perfect for
ages 5-9 and the ones who love
them (with timelines on every
page for curious grown-ups).
Cloth, 31 pages. List price
$14.95, sale price $11.20.

The Evolution Book

by Sara Stein.

Recipes, mysteries, pictures, pro-
jects, and fascinating facts, set
against the background of the
history of life. The principles of
evolution are clearly explained
and used to explain how the
world got the way it is—from
the reason puppies lick your
face to why African algae live in
Boston's subways. Written for
readers at the 4th- to 7th-grade
level, this book is appropriate for
all ages. Parents will enjoy using
it to answer small children's
questions and sharing the activi-
ties designed for exploring and
understanding nature. Paper, 387
pages, illustrated. List price
$12.95, sale price $9.70.

The Science Book

by Sara Stein.

Sara Stein says, "This has been
the hardest book to write that I
have ever written... because ...
every time I thought I had an
answer, I found another ques-
tion.... [N]Jow I realize that's the
way writing a science book
ought to be." The fun is infec-
tious in a book that your child
will enjoy for a long time, read-
ing in short spurts and returning
to sip and savor discoveries
about "Outsides" (pets, pests,
people), "Insides" (what we find
under the skin and under the
microscope), and "Invisibles"
(senses, behavior). Just right for
grades 5-7, and the young at
heart. Paper, illustrated, 285
pages. List price $9.95, sale
price $7.50.

CRITICAL THINKING AND
CRITIQUES OF “CREATION
SCIENCE”

Did the Devil Make Darwin
Do It: Modern Perspectives
on the Creation/Evolution
Controversy

edited by David B Wilson.
Praised by the Quarterly Review
of Biology, this practical and
comprehensive collection of
essays covers the historical back-
ground, and legal, religious and
scientific issues in the evolution-
creation controversy. Paper, 238
pages. List price $19.95, mem-
ber price $15.00.



Scientific Malpractice: The
Creation/Evolution Debate

by Ivan L Zabilka.

Theologian Zabilka critiques "cre-
ation science" from both scientif-
ic and religious standpoints.
Paper, 158 pages. List price $8.95,
sale price $6.50.

Science, Nomnscience, and
Nonsense: Approaching
Environmental Literacy

by Michael Zimmerman.

This book is "a primer... designed
to introduce the nontechnical
reader to the nature of science in
a way that will facilitate the blend-
ing of science and environmental-
ism." Zimmerman explains how
to differentiate valid science,
pseudoscience, and sheer non-
sense with practical examples
ranging from the statistical conse-
quences of random drug testing
to an examination of "creation sci-
ence", to an analysis of the dan-
gers of pesticides. 220 pages.
Paper; list price $14.95, sale price
$11.00; cloth, list price $25.95,
sale price $20.00.

“CREATION

STUDIES OF
SCIENCE”

The Creationist Movement in
Modern America

by Raymond A Eve and Francis B
Harrold.

The classic scholarly treatment of
"what makes creationists tick" by
a social psychologist and an
anthropologist. Should be on
everyone's bookshelf. Paper, 234
pages. List price $11.95, sale
price $9.00.

Anti-Evolution: A Reader's
Guide to Writings before and
after Darwin

by Tom Mclver.

Anti-Evolution "began...as a col-
lection of modern creation Sci-
ence"; it expanded to include
descriptions of older works, and
other anti-evolution views includ-
ing occult and psychic evolution.
The Guide is a fascinating anno-
tated survey of anti-evolution
thought, and an indispensable
resource on the modern "cre-
ation science" movement. Euan G
Nisbet wrote in Nature, "... a
splendid bestiary of anti-evolu-
tion ideas...." 385 pages, paper-
back. List price $15.95, sale

GENERAL SCIENCE

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
History curator and a Science
News editor team up to analyze
the accurate and the wrong of
the two dinosaur blockbusters.A
must for dino fans and nitpick-
ers 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 is a fun book, engagingly
written but not skimping on the
science. Cloth, 193 pages. List
price $18.00, sale price $13.50.

The Whole Shebang

by Timothy Ferris.

Excellent popular synthesis of
"state of the art" cosmology,
physics, and cosmogenesis—ori-
gin of the Universe and origin(s)
of life. Cloth, 393 pages. List
price, $24.95, sale price $18.70.

Announcement!
There are still a few
seats available on
NCSE’s “Creation and
Evolution” Grand
Canyon excursion! Call
us for more info at

QUANTITY DESCRIPTION PRICE
ORDER FORM NCSE PO Box 9477, Berkeley CA 94709-0477
Name
Address
City State Zip

SUBTOTAL

Home Phone Work Phone

SHIPPING

Books each $2.00
METHOD OF PAYMENT Cassettes, transcripts, diskettes 13 $1.25
[ Check (U.S. Dollars) Made payable to NCSE 45 $1.75

6+ $2.00

Charge to [ VISA [ Mastercard

Name as it appears on card

CA residents add 8.25% tax

Credit Card Number Exp Date

Signature Foreign Orders: We will invoice shipping costs
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Relatively Speaking:
Relativity, Black Holes, and
the Fate of the Universe

by Eric Chaisson.

Written for general readers by an
astrophysicist, this book explains
the "special" and "general" theo-
ries of relativity and what they
tell us about the origins and
structure of the universe. Paper,
254 pages. List price $10.95,
sale price $8.20.

Science As a Way of Knowing:
The Foundations of Modern
Biology

by John A Moore.

Inspired by the belief that
"[t]here can be no future for the
human experiment unless a crit-
ical mass of involved people
understands that the laws of
nature constrain our activities
and that our solutions... must be
based on knowledge," Moore
offers sections on understanding
nature, the growth of evolution-
ary thought, classical genetics,
and the "enigma" of develop-
ment. Cloth, 530 pages. List price
$36.00, sale price $27.00.

EvoLUTION

The Dechronization of Sam
Magruder

by GG Simpson.

The man Stephen Jay Gould calls
"the greatest vertebrate paleon-
tologist of the 20th century" has
written a time travel novel about
a paleontologist who travels
back to the days of the
dinosaurs. With an introduction
by Arthur C Clarke and an after-
word by Gould. Good reading!

Cloth, 134 pages. List price,

$17.95, sale price $13.50.

Without Miracles: Universal
Selection Theory and the
Second Darwinian
Revolution

by Gary Cziko.

In the same spirit as Daniel
Dennett's Darwin's Dangerous
Idea, Cziko presents a universal
selection theory that attempts to
account for all novel instances of
adapted complexity. He extends
the evolutionary process of
cumulative blind variation and
selection to a wide range: not
only biology, but complex ideas
and scientific theories as well.
See a sample of this book at
http://www.ed.uiuc.edu/
people/gac/without_miracles>.
Cloth, 385 pages. List price
$30.00, sale price $23.50.

Darwin's Dangerous Idea

by Daniel Dennett.

In a readable, narrative style,
philosopher Dennett thoroughly
describes Darwinism, then spells
out its implications for modern
philosophy and modern life.
Paper, 586 pages. List price
$16.00, sale price $12.00.

One Long Argument: Charles
Darwin and the Genesis of
Modern Thought

by Ernst W Mayr.

The dean of American evolution-
ists presents the history of evolu-
tion and the modern synthesis in
his usual very readable prose.
List price $106.95, sale price
$14.50.

The Miner's Canary:
Unraveling the Mystery of
Extinction

by Niles Eldredge.

"Somewhere between the mas-
sive extinctions that wipe out
nearly all living things, as during
the time of the dinosaurs, and
the small-scale individual case of
an unknown beetle that slips
away in the tropic, lies an under-
standing of the cause of ecosys-
tem, evolution, and collapse."
Eldredge's views on extinction.
Cloth, 246 pages. List price
$20.00, sale price $15.00.

Digging Dinosaurs

by John Horner and James
Gorman.

Horner is well-known as the
model for the iconoclastic
Jurassic Park paleontologist,
but the real story of his discov-
ery of a stupendous 10 000-
specimen Maiosaur site, com-
plete with nests, eggs, and
hatchlings, is even more impres-
sive than the fictional account.
Science writer Gorman keeps
the prose moving in a conversa-
tional style. Well-illustrated. 209
pages. Cloth, list price $17.95,
sale price $15.50; paper; list
price $8.95; sale price: $6.70.

The Origins of Order: Self-
organization and Selection
in Evolution

by Stuart A Kauffman.
Technical, but well worth work-
ing through. Kauffman presents
a naturalistic alternate to both
natural selection and "design"
explanations of complexity.
Paper, 708 pages. List price
$35.00, sale price $26.00.

What Is Life?

by Lynn Margulis and Dorion
Sagan.

With 80 illustrations ranging
from the smallest known organ-
ism to the biosphere itself, this
exploration of the meaning of
"life" has been praised by EO
Wilson as a "new and spirited
explanation ... likely to influ-
ence future introductions to
biology." Introduction by Niles
Eldredge. Cloth, large format,
199 pages. List price $40.00,
sale price $30.00.



Illuminations: A Bestiary

by Rosamond Wolff Purcell and
Stephen Jay Gould.

Purcell's photos of natural
objects are paired with commen-
tary by Gould. Paper (high quality
photo), 20 pages. List price
$19.95, sale price $15.00.

The Diversity of Life

by EO Wilson.

The "dean of biodiversity studies"
takes us through the 5 great
extinctions of the last 600 million
years, and presents evidence that
the 6th, human-made one is tak-
ing place right now. Written in
Wilson's usual beautiful style.
Cloth, 424 pages. List price,
$29.95, sale price $22.50.

HuMAN EvVOLUTION

Blueprints

by Maitland Edey and Donald
Johanson.

The history of the idea of evolu-
tion is told through the stories of
its discoverers, from familiar
names like Gregor Mendel and
Charles Darwin to Matthew
Meselson and Arthur Kornberg.
"Bringing the essence of evolu-
tion to the general reader." Cloth,
418 pages. List price $19.95, sale
price $10.00.

The Biological
Human Nature
by Timothy H Goldsmith.
Goldsmith draws examples from
neurobiology, psychology, and
behavioral evolution to delineate
the contribution of the biological
sciences to our understanding of
the evolution of human society,
behavior, and sense of identity.
Paper, 161 pages. List price
$16.95, sale price $12.50.

Roots of

Getting Here: The Story of
Human Evolution

by William Howells.

An excellent introduction to the
topic of human evolution, writ-
ten by one of the foremost physi-
cal anthropologists of our time.
Readable, conversational writing
style. Paper, 261 pages. List price
$19.95, sale price $15.00.

Human Evolution: An
Illustrated Introduction

by Roger Lewin.

In this 3rd edition, science writer
Lewin presents human evolution
in the context of the behavioral
ecology of a large-bodied, large-
brained mammal. Very readable.
Paper, large format, 208 pages.
List price, $26.95, sale price
$21.00.

Shadows of
Ancestors

by Carl Sagan and Ann Druyan.
Sagan on human evolution.
Excellent price for a hardback
book you should have on your
shelves. Cloth, 505 pages. List
price $23.00, sale price $15.00.

Forgotten

The Fossil Trail: How We
Know What We Think We
Know About Human
Evolution

by Ian Tattersall.

Tattersall interweaves the story
of fossil discoveries with the
changing theoretical concerns of
their discoverers, including con-
flicting interpretations of paleon-
tological evidence. Cloth, "coffee
table" format, 276 pages. List
price $25.00, sale price $19.00.

The Human Odyssey: Four

Million
Evolution
by Ian Tattersall.

The Human Odyssey grew out of
the American Museum of Natural
History's "Hall of Human Biology
and Evolution" and the many
illustrations include photos of
fossils and reconstructions in
that exhibit. Combines scientific
accuracy with vivid photography.
Cloth, large format, 190 pages.
List price $27.50, sale price
$20.75.

Years of Human

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

Articles on where human and
animal behavior meet by Richard
Dawkins, EO Wilson, Robert
Trivers, and others. Paper, 386
pages. List price $17.95, sale
price $13.50.
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HuMoOR

Visitors from the Red Planet
by Dr Crypton.

Seventy-seven intriguing and
humorous solve-them-yourself
mysteries from the man who
asks on the back cover, “Is Dr
Crypton really the smartest man
in the world or is his reputation
merely the fruit of a relentless
public relations campaign?”
Fortunately he provides answers
to the first 77! Paper, 154 pages.
List price $7.95, sale price
$6.00.

The Best of tbe Journal of
Irreproducible Results
edited by George H Scherr.
Bring down the Ivory Tower in a
fit of laughter! Over 90 selec-
tions from the journal that paro-
dies academic research journals,
with topics like "Prenatal
Psychoanalysis." Paper, 194
pages. List price $10.95, sale
price $8.20.
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s physical anthropolo-

gists we are either

blessed or cursed when
it comes to teaching about evolu-
tion. The reason for the dilemma is
that, on the one hand, we focus on
the organism that is clearly the most
problematic and difficult for many
people to accept as having evolved
and, on the other hand, we deal with
the species that is probably unparal-
leled in terms of the sheer amount of
scientific information and evidence
supporting the idea that evolution
has occurred on this planet.

Personally, I regard our focus on
human evolution as an unparalleled
and golden opportunity for teaching
about evolution and addressing
important aspects of the creation-
evolution controversy.There are sev-
eral reasons for this.

First, we get to deal with the
organism that more people and stu-
dents are most inherently interested
in than any other: themselves. This
means that we can take advantage of
this interest and use it to deal with
one of the most important ideas in
all of science, namely evolution.

Second, because of the amount of
scientific evidence that exists for
human evolution, we are in the envi-
able position of being able to draw
upon knowledge from many areas of
scientific research and build one of
the strongest cases for evolution in

This article was adapted from a paper
presented in the symposium Teaching
Evolution (and Confronting
Creationism) in the College Classroom
at the meetings of the American
Association of Physical Anthropologists,
Salt Lake City, Utah,April 3, 1998.

Martin Nickels is Professor of Physical
Anthropology at Illinois State University
in Normal. His research interests
include the history of buman evolution-
ary studies, hominid paleontology and
prebistory, primate bebavior, and the
biological bases of human bebavior. He
twice was selected as the Outstanding
University Teacher at Illinois State
University and was a Sigma Xi
National Lecturer in 1995 and 1996. He
co-authored The Study of Physical
Anthropoly and Archaeology, as well as
articles in many professional journals.

Humans As a Case Study for
the Evidence of Evolution

Martin Nickels, Illinois State University

all of biology.

Third, because of our primary
focus on humans, we can under-
score and reinforce the idea that
humans are indeed animals (that is
to say, we are a part of the natural
world rather than a creature set
apart from it. This idea becomes
even more important, of course,
when we make the case that
humans are a natural product of
biological processes.

Fourth, by making the case con-
vincingly for human evolution, we
pretty much assure that making the
case for any other species will be
that much easier. After all, having
already dealt with the single most
problematic species of all, there
can't be too many objections to
thinking that other—indeed all
other—organisms
evolved.

Fifth, we have the opportunity to
illustrate several important aspects
of the nature of science and scien-
tific knowledge. These include using
such criteria as independent lines of
evidence, concordance or consisten-
cy of evidence and the predictive
power found in the patterns inher-
ent in nature to advance scientific
understanding of the world we live
in and have emerged from.

The focus of this discussion is to
illustrate both the strength of the
many lines of scientific evidence
supporting the idea of human evo-
lution and the importance of the
concordance or agreement that
exists among them. Some of the
most important criteria by which
the strength of any scientific theory
is assessed include the number of
independent lines of evidence that
are concordant with one another
and the ability to use knowledge of
one line to predict the pattern we
should find in another. Thus, using
humans as a case study in evolution
also allows us to illustrate some
broader aspects of the nature of sci-
ence and how one can judge the
overall strength of any scientific the-
ory or explanation.

I want to underscore the impor-

have also

tance of using the term "evidence"
rather than the more colloquial term
"proof" in normal scientific dis-
course. Scientists deal with evi-
dence, not proof, in the sense that
we deal with information and data
that must be made sense of or inter-
preted rather than being, pardon the
expression, self-evident. Mathemati-
cians and logicians may deal in
undeniable proof because of the
nature of the abstract ideas and con-
cepts that they deal with, but scien-
tists must discover the patterns
inherent in the natural world and
then explain them in light of our
understanding of the natural pro-
cesses that we must use to account
for those patterns.

Scientists have, in turn, devel-
oped criteria to assess and evaluate
the relative merits of alternative
explanations of the evidence. These
criteria include valuing concor-
dance among independent lines of
evidence and the ability to predict
one line of evidence from another as
ways to distinguish better explana-
tions from worse ones.

Now, let me turn to 12 lines of
Evidence for Human Evolution. I've
grouped them into 7 that represent
evidence from the biological pre-
sent and 5 that represent evidence
from the geological and biological
past. I will make observations about
their significance and interrelated-
ness rather than explain what each
line means since I think they're
mostly self-explanatory in that
regard.

Category number 1 (Hierarchical
Taxonomic Classification) is a good
example of a pattern that can, of
course, be explained by special cre-
ation. Linnaeus did just that. But,
Darwin—a century later—
explained the same set of orderly
relationships between organisms as
being the result of divergent evolu-
tion and shared ancestry. More
important, though, is the fact that
organisms created de novo need not
show varying degrees of similarity
to one another. Each creature could
be constructed completely differ-




ently from every other creature and
made from very different materials.
Humans need not look like apes, but
we do. We show varying degrees of
similarity to them and we are made
of the same stuff. We could have
been created this way but we must
look like this if, indeed, we have
evolved and diverged from a relative-
ly recent common ancestor.

Another important and seldom
appreciated characteristic of the evo-
lutionary explanation for the exis-
tence of organisms in naturally nest-
ed or hierarchical groupings is that it
allows us to predict that organisms
with certain combinations of fea-
tures—such as chimpanzees with
wings, flowers with bony skeletons,
or humans with hooves instead of
feet—are biologically impossible
because of the unbridgeable gaps
produced by the major divergent
evolutionary events that separate
chimps from birds, flowers from ver-
tebrates, and humans from horses.An
all-powerful creator, of course, could
create almost any combination of
such fantastic and fanciful creatures.

It is indeed remarkable that
this theory has been progres-
sively accepted by
researchers, following a
series of discoveries in vari-
ous fields of knowledge. The
convergence, neither sought
nor fabricated, of the results
of work that was conducted
independently is in itself a
significant argument in favor
of this theory.

- Pope John Paul I address-
ing the Pontifical Academy of
Sciences on October 22,
1996.

Number 2 (Comparative
Anatomy) and Number 3
(Comparative Embryology) are simi-
lar to Number 1 in that organisms
could have been deliberately formed
to resemble one another but they
need not have been. But if organisms
share varying degrees of evolution-
ary kinship with one another, then
such anatomical and embryological
similarities are mandatory. There is
probably no more powerful or strik-
ing example of such similarity than
that seen among the fetuses of pri-
mates, especially the hominoids.

Category Number 4 (Comparative
Biochemistry) is of special interest
and importance. This is due to the
fact that the agreement or concor-
dance of the biochemical evidence
with the anatomical evidence illus-
trates another important considera-
tion when evaluating the strength of
evolutionary theory: namely that our
20th century ability to compare the
biochemical similarities among
species provided a test of evolution-
ary theory which had been mainly
based on the evidence from 19th
century comparative anatomical
studies, biogeography and a very lim-
ited fossil hominid record. If the
same overall pattern of biochemical
similarities did not agree with the
pattern based on anatomical com-
parisons, evolutionary theory would
have been in serious trouble. But the
patterns do agree and evolutionary
theory is all the stronger because of
that.

Number 5 (Adaptive
Compromises) and Number 6
(Vestigial Structures) are both very
difficult to explain as being the result
of deliberate design or special cre-
ation since they represent such
"poor" engineering. But they are
exquisite examples of the con-
straints inherent in biological sys-
tems evolving over time and having
only existing ancestral structures
available for modification in the face
of new and often competing selec-
tive pressures. The human examples
I've listed under Number 5—the
pelvis and the larynx—are two of
the better examples of adaptive com-
promises between competing selec-
tive pressures that I know of.

Item Number 7 (Biogeography)
refers simply to the observed fact
that similar-looking species tend to
be found in close proximity to one
another—as illustrated by the pri-
mate examples I've listed. The special
case of biogeography pertinent to
human evolution, of course, is that in
1871 Darwin used the work of
Huxley and others which showed
that humans most resemble chim-
panzees and gorillas who live only in
Africa to predict where we would
most likely find fossils of our own
earliest ancestors—Africa.

That Darwin was correct is borne
out by Category Number 8
(Paleobiogeography) as, indeed, all of
the earliest-known hominids are
from Africa and nowhere else. But
the fact that Darwin could use evi-

dence from biogeography to predict
what the pattern should look like in
a completely separate body of evi-
dence—the fossil record—is a won-
derful example of how concordance
among separate lines of evidence is
both a testable prediction of a scien-
tific theory and further support for a
theory—in this case, evolution—
when the prediction is borne out.

Number 9 (the Fossil Sequence)
for hominids is just a single case
study of the general pattern present
in the overall fossil record. That pat-
tern is that modern species are not
found throughout the fossil record
from top to bottom—which they
should be if all species were formed
at one time at the very beginning of
life on this planet. Instead, what we
discover is less and less evidence of
modern species as we go deeper and
deeper into the fossil and geological
record—a pattern both predicted by
evolutionary theory and completely
consistent with evolutionary theory.
Indeed, this is the only pattern con-
sistent with evolutionary theory.And
there is no more impressive fossil
series one can use to illustrate this
pattern than the overall hominid fos-
sil sequence. There is also no more
pedagogically powerful example for
students than that of our own lin-
eage.

Number 10 (Fossil Intermediates)
refers to the fact that, regardless of
the mode or rate of evolutionary
change, there should be evidence of
morphological continuity over time
in the fossil record if species are evo-
lutionarily linked and related to one
another. Is there a better classroom
example one can use to illustrate
this point than a fossil like Lucy with
her mixture of ape-like and human-
like features? I sometimes think that
as physical anthropologists we are
especially blessed to have such a
wonderful example to use in our
teaching.

Number 11 (the Ecological
Coherence of Fossil Assemblages) is
an especially powerful point to use
when countering the associated
claims of Flood Geology that many
creationists make. The idea that the
fossil and geological pattern seen on
this planet is really a record of a sin-
gle, recent, global catastrophe in the
form of the Great Deluge and Flood
postulates that no real chronological
order of any consequence exists in
the earth's geological or fossil
record. But the fact that successive
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12 LINES OF EVIDENCE FOR EVOLUTION OF HUMANS (& OTHER PRIMATES)

SEVEN LINES oF EVIDENCE FROM BioLOGY

1. Hierarchical (Taxonomic) Classification (Linnaeus)
primates naturally forming nested hierarchi-
cal groupings

2. Comparative Anatomy
homologies
general adaptive attributes of all primates
(including humans)
distinctive brachiating anatomy possessed by
hominoids

3. Comparative Embryology (Ernst Haeckel)

4. Comparative Biochemistry (1950's)
served as a substantial test of evolutionary
theory (and illustrates concordance between
independent lines of evidence)
amino acid sequences of proteins (genetic
products)
chromosomal banding patterns (genetic loci)
DNA structure itself (genes)

5.Adaptive Compromises or "Imperfections”

"contrivances" (Charles Darwin)

"evolution as tinkering" (Francois Jacob)

human examples:
pelvic structure adapted both for fully
erect bipedalism AND giving birth to big-
brained babies
lowered larynx an adaptation for speech
BUT also a liability in that it makes us
more likely to choke compared to other
mammals

6. Vestigial Structures
"senseless signs of history" (Stephen Jay
Gould)
human examples: ears with muscles, Darwin's
tubercle, appendix, little toe

7.Biogeography
refers to the geographical distribution of sim-
ilar species as a result of shared ancestry; for
example, lemurs on Madagascar, New World
and Old World monkeys, lesser apes
Darwin's 1871 prediction about finding fos-
sils of early humans in Africa

Five LINES OF EVIDENCE FROM PALEONTOLOGY &
ARCHEOLOGY

8. "Paleo-biogeography”
earliest hominid fossils are from Africa as pre-
dicted by Darwin and evolutionary theory

9. Fossil Sequence
more "primitive" (less modern forms) found
earlier and before more "evolved" (more mod-
ern) forms

10. Fossil Intermediates
intermediate fossils theoretically should and
do display a combination of primitive and
derived features: Mosaic Specimens
"Lucy" (Hadar, Ethiopia; 3 MYA)
various archaic/"modern" specimens (for
example, Jebel Irhoud, Predmost)

11. Ecological Coherence of Fossil Assemblages
fossil assemblages represent ecologically-sen-
sible collections of fossil species (contra the
"Flood chaos" model)
virtually any hominid site but especially those
with both hominid remains and faunal and/or
floral fossils

12. Chronological Sequence of Stone Tools
the same sort of developmental sequence
seen in more "primitive" to more "advanced"
fossils is seen in the archeological sequence
of stone tools from cruder to more sophisti-
cated and refined




fossil assemblages actually contain
ecologically-coherent groups of
species common to specific environ-
ments counters this creationist claim
by illustrating that environments
come and go and come again many
times over time but the species with-
in them change.

The fossil record, then, is not
merely a jumbled collection of
drowned flood victims but a record
consisting of ecological snapshots of
the natural history of life on this
planet. The number of ecologically-
coherent paleoanthropological and
archeological sites from Laetoli, Lake
Turkana, Olduvai Gorge on up to the
present is stunning, and all provide
excellent examples for us to use in
our teaching.

Finally, Number 12 (the
Archeological Record) of stone tools
and other artifacts is a uniquely
human line of evidence available to
us because we teach about human
natural history. No other organism
has left such a record of its behav-
ioral evolution. More importantly,
the pattern of change in the lithic
prehistory of humans parallels that
of the fossil record in its change from
more primitive to more modern over
time. The archeological record
uniquely enriches our study of
human evolution.

Individually, perhaps, one can
claim that any given line of evidence
looks the way it does because that is
the way it was intended to look by
a/the Creator. But such a creationist
claim actually involves mixing ele-
ments of different creationist models
such as the "young earth-quick cre-
ation with a flood" model and the
"old earth-progressive creation with-
out a flood" model in ways that are
fundamentally incompatible and
inconsistent with one another. Only
an evolutionary explanation can
rationally account for these lines of
evidence both individually and col-
lectively. Indeed, it is their combined
strength that supports evolution so
extraordinarily well.

In conclusion, the fact that there
are so many lines of evidence in sup-
port of the idea of human evolution
simply means that we, as physical
anthropologists, have an unrivaled
opportunity to teach about evolution
and effectively confront creationism
in our classrooms. We have the best
case study for evolution in all of biol-
ogy. Let us rejoice in that and use it in
our teaching. The opportunity is

yours, and I hope you all take advan-
tage of it.

Acknowledgment: Many thanks
to Craig Nelson of Indiana University
for helping me develop and enrich
my thinking about the strength of
the case for evolution in general. He
encouraged me to apply several of
these lines of evidence to humans as
a case study.
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Creationist beliefs, on the
other hand, can never increase
our understanding of the phys-
ical world because what is not
already known is the unknow-
able hand of God moving in his
creation. People repeated the
Genesis story to each other for
three thousand years and at
the end of the day knew no
more about biology than when
they started. In about two hun-
dred vyears of a scientific
approach we have learned
most of what we know about
how living things work.

Rick Littrell on TalkOrigins,
<http://www.talkorigins.org/o
rigins/feedback/oct98.html>
accessed Dec 20 1998.

OUT OF AFRICA—
STILL

Andrew J Petto
NCSE Editor

The African origin of the first
human ancestors has been con-
sidered a ‘'settled" fact for
decades. However, there have
been competing hypotheses
about the way in which our
species Homo sapiens may have
emerged from our most recent
ancestors. One view held that the
pattern was similar to that of ear-
lier hominids—the first modern
humans emerged in Africa and
then spread throughout the
world. The other main view was
that modern humans emerged
from a number of "local" or
regional populations in several
parts of the world.This latter view
is based on anatomical character-
istics that seem to relate Asian H
sapiens fossils more closely to
their H erectus predecessors than
with the African H sapiens fossils.

JY Chu and colleagues report-
ed in September that genetic test-
ing of 28 populations in China
indicate an African origin for all H
sapiens.They argue that previous
conclusions about the degree of
genetic  separation between
Chinese and African populations
may be an artifact of the under-
representation of Chinese popula-
tions in many genetic studies.
Their studies also indicate that
migration into east Asia was prob-
ably via a restricted route through
southeast Asia. This restricted
access might explain the pattern
of anatomical traits which was
taken as support for the latter
hypothesis.

Chu JY, Huang W, Kuang SQ,
Want JM, Xu JJ, Chu ZT, Yang QY,
Lin KQ, Li RWu M, Geng ZC, Tan
CC, Du RE Jin L. Genetic relation-
ship of populations in China,
Proceedings of the National
Academy of Sciences USA 1998
Sept 29;95(20): 11763-8.
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n November 1973, during his

first major expedition to the

Hadar region of Ethiopia,
paleo-anthropologist Donald
Johanson stumbled upon a single
locking knee joint—a type found
only in hominids. Inspired by this dis-
covery, Johanson kept digging and
the following year discovered the
now famous “Lucy” skeleton that
established the existence of
Australopithecus afarensis.Although
most scientists saw Lucy as excellent
evidence for human evolution, cre-
ationists were of a much different
opinion.

On May 28, 1997, I attended an
Institute for Creation Research (ICR)
lecture series conducted by Richard
LaHaye. The lectures were presented
at a local church to an audience sym-
pathetic to the ICR's version of Bible-
based creation “science”. LaHaye's
talks were entitled “The Differences
between Creationism and Evolution”
and  “Nature's Challenge to
Evolution”. Among the more inter-
esting claims LaHaye made were:

e If humans came into existence
millions of years ago as scientists pro-
pose, simple arithmetic shows that
all of the world's landmass couldn't
support the number of graves
required to accommodate all those
corpses. In his words,“We’d be up to
our necks in bodies.”

e Archaeopteryx was a simple
bird, nothing more. In particular,
LaHaye erroneously claimed that
other birds have teeth like
Archaeopteryx and that the claws on
the specimen are not particularly
interesting because "other birds, like
bats, also have claws on their wings."

LaHaye’s lecture continued with

Pierre Stromberg has been a longtime
member of the skeptic community, but
bas only recently developed an active
interest in the creationism controversy
and other pseudo-science promulgated
by religious groups. Image scans of the
related letters in this article as well as
any updates can be found on Pierre
Stromberg's Paranormal Northwest web-
site (<http://www.eskimo.coni/
~pierres/>).

Lucy and the ICR:
Bearing False Witness
Against Thy Neighbor

Pierre Stromberg

standard creationist arguments
including, “What use is 1/5th of an
eye?”, “Horse evolution is simply the
breeding of bigger horses,” and
“There are no transitional fossils.” He
also offered $200 000 to anyone who
can prove to him that evolution is a
fact.

The audience was sympathetic to
LaHaye's testimony, punctuating his
discourse with words of “amen” and
nodding their heads in approval. Up
to this point in the lecture, LaHaye's
basic argument was that evolution-
ists were intelligent, but because of
their bias, they had made serious mis-
takes in their interpretation of the
available data.

LaHaye then started discussing
Lucy. Instead of attacking the evolu-
tionist interpretation of Lucy’s skele-
ton, however, LaHaye described how
Lucy clearly was an apelike creature
from the waist up (anatomically
speaking), but below the waist, had a
locking knee joint, indicating that she
walked upright. How to explain such
a strange, transitional discovery to an
audience of creationist believers?
LaHaye’s answer was to recount a
lecture Donald Johanson delivered at
the University of Missouri in 1987.
LaHaye claimed that when Johanson
was pressed with a question by a
member of the audience, he admitted
that the knee was found 2-3 kilome-
ters away from Lucy, a stratigraphic
separation of nearly 70 meters.

As LaHaye made this startling rev-
elation, a chorus of gasps emanated
from the audience in the church. To
their minds, LaHaye had established
that evolutionists were not only
wrong about the data, but that they
lie and conceal information in order
to promote the dogma of evolution-
ism. Unfortunately for LaHaye and his
audience, however, his claim wasn't
true.

Of course, Johanson had in fact
discovered the locking knee joint
prior to his discovery of Lucy (who
has a knee joint of her own), but the
two discoveries have always been
treated as discrete specimens of the

same species.All of the bones shown
in photographs of Lucy were found
at a single location during Johanson'’s
subsequent expedition in 1974. And
anyone who actually read Johanson's
Lucy: The Beginnings of
Humankind would have come away
with the same understanding. Other
specimens of Australopithecus
afarensis have been discovered and
have occasionally been referred to as
“Lucy” in the interest of brevity, but
there is no mistake among members
of the paleontological community
regarding the details of Johanson’s
“Lucy” skeleton.

In the course of researching this
controversy, I discovered that NCSE
member Jim Lippard had already
waged a long battle with creationists
over this very issue (a full account is
available at Lippard's web site
<http://www. talkorigins.org/faqs/
knee-joint.html>). According to
Lippard, ICR President John Morris,
in a 1993 telephone interview, indi-
cated that he was aware the claim
was false, but didn't feel it warranted
a retraction of his 1989 article, “Was
‘Lucy’ an Ape-man?”

I sent a letter to LaHaye on June
9, 1997, explaining what I had dis-
covered, including what Morris had
said during his interview with
Lippard in 1993.1n the letter, I asked
LaHaye simply to retract his state-
ment and have it noted in Lippard's
talk.origins FAQ page on the knee
joint controversy. I also included the
latest edition of the FAQ which
noted the creationist track record on
the Lucy myth.

Since I received no response to
my first letter, I wrote to the pastor
of the church where 1 heard
LaHaye’s lectures. I remained both-
ered that all those attending the lec-
ture did not know what had previ-
ously transpired in regard to his Lucy
claims and might be continuing to
perpetuate this erroneous claim. In
the letter, I recounted my research,
Morris’s acknowledgment, and the
apparent continuing willingness of
the ICR, as I put it in my letter, “to




bear false witness against thy neigh-
bor” In conclusion, I expressed con-
cern that “the ICR is not only cor-
rupting science, but the good deeds
of the Christian faith as well.
Ultimately, their strategy may wind
up chasing individuals away from
Christ if they are not called to task.”
Then I sent 2 more letters—one to
Morris and a second one to LaHaye.
In each, I again noted that they were
“bearing false witness”and that I had
contacted the pastor of the local
church where the lecture had been
conducted.

Within two weeks, I received a
letter from LaHaye informing me
that “more pressing matters” had
kept him from responding to me ear-
lier. He also advised me that his letter
was his personal stance on the sub-
ject and should not be considered
the policy of the ICR. Basically,
LaHaye refused to acknowledge that
he was in error. He wrote, “I do not
consider the information you for-
warded as evidence, of truth, that
Johanson's statement was in fact not
made.” Of course, no one disputes
that Johanson made the comment
about the knee joint’s discovery in a
separate location from the Lucy
skeleton. The issue in dispute, how-
ever, was whether Johanson implied
that the knee joint was consolidated
into Lucy’s skeleton. Johanson never
made this implication, and all of his
published works prior to the 1987
speech at the University of Missouri
are also quite clear that the first knee
joint, AL 129, is a separate fossil from
Lucy. Furthermore, the ICR seems to
be unaware that the very way the
specimens were classified (AL 129
for the original knee joint and AL
288-1 for the Lucy skeleton) indi-
cates that the two were found in dif-
ferent locations.

LaHaye’s letter continued, “Please
furnish me with written evidence
that... Johanson did not say what has
been stated that he did say [at the
University of Missouri on November
20,1987]”

Of course, I already had the evi-
dence that LaHaye demanded—
courtesy of Lippard's web site out-
lining his previous correspondence
with Johanson on this very contro-
Versy.

Even though LaHaye wouldn’t
acknowledge his error, he nonethe-
less revealed, “For your information,
ICR has directed me not to bring up
the subject of 'Lucy's knee joint’ in

my lectures and I will abide by their
request. But for me to retract my
statement for you or Jim Lippard, I
don't think so. If you think I am
going to jump through some kind of
hoop for the Skeptics Society or the
FAQ (who or what ever they think
they are), forget it.”

Before I could respond, I received
a letter from Morris in his capacity as
President of the ICR. In it he noted,“I
was unaware that Dick LaHaye was
speaking on subjects that would
include the details of Lucy’s anatomy
and have since discussed this with
him. His lecture topics were to
include biblical creationism and its
societal relevance, not the scientific
details. Not being a scientist, we had
intended for him to point people to
the ICR materials for scientific con-
tent.” Unfortunately for his audience,
that directive did not prevent LaHaye
from making reference to research
he conducted at the ICR's facilities
with the aid of other creation “scien-
tists”.

What impressed me the most,
however, was Morris's contention
that,“While I am grateful that Lippert
[sic] pointed out to me the details,
correcting my misunderstanding, no
scientist here at ICR uses the ques-
tionable knee in their scientific writ-
ings or lectures any more. It is regret-
table that LaHaye picked up on
something that was written years
ago.” What Morris didn't include in
his letter, though, is that he noted
Lucy's “questionable knee” (using
that very term) in several published
articles after speaking with Jim
Lippard. But each time, he didn't clar-
ify what was “questionable” about
the knee joint.

Furthermore, 3 months after I
received Morris's reply, ICR adjunct
faculty member Donald Chittick lec-
tured at North Seattle Christian
Fellowship, repeating the knee joint
allegation to an audience of more
than 200. When I confronted
Chittick after the lecture, he
appeared completely unaware that
Morris had retracted the bogus claim
regarding Lucy. Even though I pre-
sented Chittick with a copy of
Morris's letter, he refused to retract
his claim and demanded to see the
evidence that was already provided
to him by Lippard 3 years earlier. I
subsequently sent those materials to
Chittick again and asked him to clar-
ify his stance on Lucy. He did reply
shortly after receiving my letter, but

did not discuss Lucy at all. Instead,
he claimed that he had very little to
do with the ICR, even though he is
listed as an adjunct faculty member
of the organization, praises their
work in his lectures, sells their litera-
ture, and encourages his audience to
sign up for ICR monthly reports.
Nevertheless, subsequent monitor-
ing of his lectures indicates that he
has dropped the claim regarding
Lucy’s knee joint.

Meanwhile, my follow-up letter
to Morris requested a clarification
on his own writings regarding
Lucy's “questionable knee” and sug-
gested a rigorous peer review of all
ICR materials. I sent a second letter
to John Morris immediately follow-
ing Chittick’s lecture and one more
letter to LaHaye. I explained to
LaHaye that he appeared to be even
more confused about Lucy than I
had originally thought. In an attempt
to clarify the issues, I enclosed a per-
sonal letter from Johanson to
Lippard that not only detailed
Johanson's research regarding
Australopithecus afarensis, but also
discussed the lecture that led to the
bogus accusation.

As yet, I have received no further
responses from either LaHaye or
Morris. Why they decided to
respond to me at all and institute
some form of damage control is still
a mystery. It is possible that my
attempt to contact the pastor may
have gotten their attention. It is also
possible that my specific use of
wording, such as “bearing false wit-
ness against thy neighbor”, may have
struck a chord that they found
impossible to ignore. It could have
been a combination of both. In any
event, creationism watchers should
be on the lookout for any future
attempts by creationists to propa-
gate this fallacious accusation.

ADDENDUM:

On September 5, 1998, the offi-
cial ICR website updated its content
with the full archive of “Dr. John's
Q&As” which also appears as a sec-
tion of the monthly ICR publication,
“Back to Genesis”. Despite Morris’s
assurances that the ICR would no
longer propagate the bogus knee
joint myth, his November 1989 arti-
cle “Was Lucy an Ape-man?” now
appears on the ICR website without
a disclaimer or retraction.
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Mutation Station—
DNA Deletion Does

Not Destroy Cell
Function

Andrew J. Petto
NCSE Editor

One of the main reasons that evo-
lution is so fundamental to biology is
that it helps us make sense of find-
ings in a variety of related fields of
research. Because of this explanatory
power, research designed to help us
understand problems in one field of
biology often ends up answering
questions in another. A recent report
by Chou and colleagues on the lack
of certain molecules on the surfaces
of human cells shows that one event
in the emergence of humans from
ape ancestors involved the deletion
of over 90 base pairs from the human
genome without any catastrophic
results for cell function.

Sialic acids are commonly
expressed by the cell surfaces of all
animals classified as deuterostome
(which includes all the chordates).
Researchers often detect these com-
pounds by studying the products of
various chemical reactions which are
easier to collect and study. However,
one common by-product of sialic
acids is not usually present in
humans in ‘easily detectable"
amounts. Furthermore, Chou and col-
leagues report that these compounds
are present in all great ape tissues
except the brain. They propose that
the reason for these differences
between humans and other chor-
dates may be due to a lack or inacti-
vation of an enzyme.

To study this problem Chou and
colleagues cloned a segment of com-
plementary DNA (cDNA) from
humans and chimps which is respon-
sible for constructing this enzyme.
They discovered that the human
cDNA "contains a 92 [base-pair] dele-
tion resulting in a frameshift muta-
tion." They also located a gene on

Chromosome 6 (in both humans and
great apes) where the deletion is evi-
dent in humans, but not in apes.They
report that this chromosome shows
no other evidence of evolutionary
rearrangement between humans and
great apes.

So the lack of the by-product in
humans is due to the lack of an
enzyme activity, not to the lack of
sialic acid itself on the cell surfaces.
The researchers know that our cells
contain sialic acid, since the by-prod-
ucts are seen in a few adults and
most fetuses, but especially in
tumors. Yet, the cells themselves
seem to function perfectly well in
chimp and human brains, and in
human bodies in general, without
this enzyme which is a typical com-
ponent of cell structure in all the
other chordate animals. The associa-
tion between the sialic acid by-prod-
ucts and the presence of cancers
was a primary motivator for this
study, but the outcome supported
the two-step divergence of apes
from monkey ancestors and humans
from ape ancestors with yet another
biological indicator confirming the
phylogenetic pattern.The great apes
are distinct from other chordates
because they do not use this enzyme
in their brains, and humans took this
change one step further by eliminat-
ing it from the whole body by delet-
ing the genetic instructions that are
responsible for it. At the very least,
this study shows us how much
organisms can tolerate disruptions in
biochemical pathways and how
oversimplified are the claims of
"intelligent design" theorists on
these matters.

Chou H-H, Takematsu H, Diaz §,
Iber J, Nickerson E, Wright KL,
Muchmore EA, Nelson DL, Warren ST,
Varki A. A mutation in human CMP-
sialic acid hydroxylase occurred
after the Homo-Pan divergence.
Proceedings of the National
Academy of Science USA 1998 Sept
29;95(20): 11751-6.
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Digging Dinosauirs

Special issue of The National
Forum edited by James P Kaetz.

Reviewed by David R Stronck PhD,
Professor of Science Education,
California State University,
Hayward.

The National Forum, the journal
of the Honor Society of Phi Kappa
Phi, publishes four times each year
issues that cover a wide range of top-
ics. The Summer 1998 issue entitled
Digging Dinosaurs is an issue of spe-
cial interest to RNCSE readers. Editor
James P Kaetz explains that the title
is a pun: "This issue is literally about
digging dinosaurs—finding fossils,
preparing them, wresting from the
bones their secrets. But on another
level, it is about digging dinosaurs in
the time-honored "Beat" meaning of
the word: enjoying all there is to
know abut one of the most success-
ful species in earth's long history."

Seven working paleontologists
wrote the articles in this issue. NCSE
Board President Kevin Padian,
Professor of Integrative Biology and a
curator in the Museum of
Paleontology, University of California,
Berkeley authored "How to Collect
and Identify a Dinosaur". Jane Mason,
a senior preparator at the same muse-
um, wrote "From Picks and Shovels
to Pins and Needles". Karen Chin of
the US Geological Survey provides
earthy insights in "On the Elusive
Trail of Fossil Dung". She recognizes
that fossilized feces provide a unique
record of animal activity, not avail-
able from skeletal fossils.

The first article in this issue
reveals a new way to interpret
dinosaurs in the controversy
between those who  believe
dinosaurs are overgrown reptiles and
those who find them as the prede-
cessors of birds. John R Horner,
Curator of Paleontology at the
Museum of the Rockies in Bozeman,
wrote "Dinosaur Behavior". He con-
cluded that some dinosaurs behaved
like modern birds in caring for their
young. The evidence comes from
nest-like structures discovered near
the tiny town of Bynum, Montana.

The remains of

post-hatching
nestlings were found in two of the
nests. The partial skeleton of a
Troodon sitting on a clutch of eggs
has been discovered. An artist's
reconstruction of this scene is on the
cover of this issue of the National

Forum.

Most of the articles deal with
interesting interpretations that are
often  controversial. David ]
Varricchio, Curator of Paleontology
at the Old Trail Museum in Choteau,
Montana, contributed "Warm or Cold
and Green All Over". He observes that
over the last 20 years biologists and
paleontologists have largely switched
from traditional classification to one
based on evolutionary relationships,
that is to phylogenetic systematics.
Recent classification shows
dinosaurs are between their cold-
blooded crocodilian cousins and
their warm-blooded bird descen-
dants. Dinosaurs could have been
warm-blooded or cold-blooded or
something in between. The recent
discoveries of brooding by the
dinosaurs Oviraptor and Troodon
imply body heat to raise the temper-
ature of the eggs above that of the
environment. Several groups of
dinosaurs occupied latitudes possi-
bly as far as 80° away from the equa-
tor. The drastic seasonal changes in
day length of these high latitudes
would present a severe environmen-
tal challenge to cold-blooded
species. Cold-blooded species alive
during the same period do not
appear in these latitudes.

Dale A Russell is a curator at the
North Carolina State Museum of
Natural  Sciences. He  wrote
"Dinosaurs and the Concept of
Fitness". Fitness describes how well
suited is a species to thrive in an
environment. Evidence shows that
dinosaurs that came later during the
165 million years of their existence,
had larger brains, longer legs, larger
eggs, more rapid growth shortly after
birth, and better teeth. Beginning
about in the middle of the dinosauri-
an era, body size diminished toward
the end. This pattern would be con-
sistent with higher metabolic rates.

Russell believes that at the middle
period in their evolution, dinosaurs
were more reptilian than mammalian
or avian.

J David Archibald, Professor of
Biology at San Diego State University,
summarized the 3 best proposed
causes of dinosaur extinction in
"Death, Taxes, and Extinction".
Among the 80 dinosaur-extinction
scenarios, only 3 seem well enough
formulated and testable: marine
regression, volcanism, and asteroid
impact. Marine regression refers to
the lowering of sea levels and a relat-
ed major loss of low-coastal-plain
habitats, establishment of land
bridges, and cooling of emerged land
masses. Over 4 million years there
were massive eruptions of flood
basalts on the Indian subcontinent.
The changes caused by this volcan-
ism at the end of the Cretaceous
Period (65 million years ago) have
not been well studied, but may have
had an effect similar to marine
regression or asteroid impact. The
crater Chicxulub near the tip of the
Yucatan Peninsula is about 60 miles
across and occurred at the time of
massive extinctions. But the Popigai
Crater in Siberia is the same size and
was formed almost 36 million years
ago without identified extinctions.
Only the marine regression theory
supports the present fossil records
that show a highly selective extinc-
tion of animals at the end of the
Cretaceous Period.

All of the articles without ques-
tion support the theory of evolution.
Many of the articles discuss contro-
versies of interpreting the fossil evi-
dence—for example, what were the
causes of the massive extinction of
dinosaurs, and whether dinosaurs
were warm-blooded or cold-blood-
ed. Creationists assert that such con-
troversies show that scientists do not
accept evolution and have serious
doubts about the "theory". Teachers
and parents need to emphasize that
there is total agreement in the scien-
tific community that species have
changed over time, that is that evo-
lution has occurred. The excitement
of science that comes from dealing
with puzzling questions does not
undermine the basic fact of evolu-
tion. Many of these questions about
dinosaurs may soon be answered as
more fossil discoveries are made.

Readers may purchase single
copies of this issue by sending $6.25
to:

Subscriptions

The National Forum
Box 16000

Louisiana State University
Baton Rouge LA 70893
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Faith , Reason, and Earth History

by Leonard R Brand, 1997.
Berrien Springs (MI):
Andrews University Press.
322 p.

Reviewed by G Brent
Dalrymple, College of Oceanic
& Atmospheric Sciences, Oregon
State University, Corvallis OR
97331-5503 <gbd@oce.orst.edu>.

Leonard R Brand received his
PhD in vertebrate zoology from
Cornell University and is a pro-
fessor of biology and paleontolo-
gy at Loma Linda University, a
Seventh Day Adventist institution
located in southern California.
He specializes in the study of
small mammals, especially squir-
rels, and has done some interest-
ing work in ichnology (the study
of fossil tracks—usually in the
absence of other remains, which
adds to the challenge of this par-
ticular field). He has published
papers in the biological and geo-
logical literature, as well as in
creationist journals.Thus, his cre-
dentials both as a scientist and as
a creationist seem to be well
established.

The first four chapters of
Faith, Reason, and Earth
History are about how science
works, including some historical
examples. Mostly, Brand gets it
right. He emphasizes that scien-
tific conclusions are always ten-
tative and may have to be modi-
fied or abandoned as new knowl-
edge becomes available, that sci-
ence is self-correcting, that theo-
ries and hypotheses must be
testable, and that theories are
predictive, organize and explain
facts, and suggest new avenues
of research. He does fail to dis-
tinguish adequately between a
scientific theory and a hypothe-
sis, and he argues that science is
a search for "truth" without

explaining that truth has many
forms—only one of which is
addressable by science. But these
are minor quibbles.

In chapter 6 ("Faith and
Science—What is Their
Relationship?"), Brand sets the
stage for the rest of his treatise.
He argues that science can
inform religion—up to a point—
and vice versa. When a conflict
exists, biblical interpretation
needs to be examined to ensure
that Scripture is being interpret-
ed correctly. If study shows that
revelation clearly contradicts sci-
ence, then further scientific
study is indicated, and the result
will eventually be a scientific
interpretation that is consistent
with the revealed truths of the
Bible. His view seems to be that if
scientists just keep working at it,
all conflict between creationism
and science eventually will dis-
appear. Here Brand takes a slight-
ly more flexible approach than
most  creationists—but not
much. The Bible, or more pre-
cisely, the creationists' interpreta-
tion of it, is the final "word"; and
when science disagrees with rev-
elation, it must be science that
has got it wrong.

Chapters 7 through 12 are
devoted to developing a frame-
work for the history of life on
earth which is based on what
Brand calls "informed interven-
tion". In Brand's view the inter-
ventionist (the ‘"intelligent
designer" of the God of Genesis)
is directly responsible, in the cre-
ationist sense, for complexity in
plants and animals. Thus, all
major extant and extinct groups
were created by the supreme
being during creation week, and
what has happened since is the
loss of genetic information by
natural selection. Evolution is
fine on a small scale and not lim-

ited to the species level, but has
only acted to diversify and adapt
life from the originally created
taxa. Where science has a "tree
of life", Brand has a forest.

In chapters 13 through 16
Brand delves into geology and
formulates his earth history. His
training and experience are not
in geology, and it shows. Unlike
his chapters on biology, he relies
too heavily on the creationist lit-
erature for his data and ideas.
The result is an analysis that is
naive and uncritical. Like many
creationists, Brand struggles
with the apparent conflict
between the creationist dogma
of a young earth and the scien-
tific evidence—particularly from
radiometric dating—which indi-
cates otherwise. The result is an
earth history in which radiomet-
ric dating works for Precambrian
time, thus indicating an old earth
with a long history, but fails for
the most recent 600 million
years or so (the Phanerozoic),
allowing a short time scale for
living things. Why should radio-
metric dating so suddenly fail?
Perhaps, according to Brand, the
ages for Phanerozoic rocks are
"inherited" or the elements were
"unstabilized" at the time of the
flood, speeding up radioactive
decay. All of the major "groups"
of plants and animals were cre-
ated during creation week. The
bulk of Phanerozoic sedimenta-
ry rocks and the fossils con-
tained in them, then, are the
result of the Noachian Flood and
of "ecological zonation", in reali-
ty a variation on the silly idea of
hydraulic settling to explain the
fossil sequence. And what about
the present distribution of cer-
tain problematic terrestrial mam-
mals like the marsupials of
Australia? "Perhaps the God who
initiated the flood and brought



the mammals to the ark also
involved Himself in concluding
the process by distributing the
mammals so that the re-popula-
tion of the earth would proceed
in a balanced fashion."

I enjoyed reading this book,
although T would not recom-
mend it to anyone wanting to
learn biology or geology. Brand
has an easy and informal style,
has organized his thoughts logi-
cally and has succeeded in
expressing his ideas clearly.
Scientific concepts and terms are
explained carefully, and nonsci-
entists should have no trouble
reading or understanding the
text or the illustrations. It is also
an honest book in that Brand, in
contrast to many creationists
who write about science, has not
willfully attempted to mislead
the reader on either the religious
underpinnings of his thinking or
on the nature, power, or current
findings of science. For a cre-
ationist book there is a refreshing
absence of science bashing and
deceit. The occasional errors,
omissions, and odd interpreta-
tions are either honest mistakes
(all books have them) or Brand's
religiously driven conclusions
clearly labeled as such. He makes
an admirable attempt to evaluate
scientific evidence, including
some touted by creationists, in a
rational way, pointing out what
he perceives to be the strengths
and weaknesses of both. By and
large he succeeds, but when
push comes to shove interven-
tionist theory, as he calls it, wins
the day.

As a vehicle for learning about
earth history, Brand's book suf-
fers from the same malady as all
creationist works on science, that
is, he is all too ready to ignore or
set aside scientific evidence
when such evidence conflicts
with what he believes to be an
inerrant interpretation of the
Bible. Miracles and supernatural
events are permissible agents
when it becomes necessary to
reconcile the really knotty differ-
ence between science and cre-
ationism. But Brand is open and
straightforward about this. In the
preface of the book Brand states
that it should not be used as an
authority on the subject, but that
"it should be read as one person's

thinking on the topic at this
time." Fair enough; as an exposi-
tion of how one unusually
thoughtful creationist, who is
also a scientist, is attempting to
reconcile his religious faith with
his understanding of science, the
book is worth reading.

The latest issue of the Hugh
Ross newsletter Facts & Faith
has a two-page article describ-
ing the evidence for an old uni-
verse and criticizing the use of
astronomical data by young-
earth creationists, particularly
the work of Russell
Humphreys, author of
Starlight and Time.The article
is available on the Reasons to
Believe website at
<http://www.reasons.org/reso
urces/FAF/98q4faf/trap.html>.

[Contributed by Bob
Schadewald. ]

New ExHiBIT oN HUMAN ORIGINS

The Field Museum in Chicago has opened an exhibit on human
evolution entitled Origins. The exhibit will be up from January
through April 1999 and presents an exciting up-to-the-minute look at
the story of human evolution.

Accompanying the exhibition in the museum is a learning game
introducing school groups and family visitors to some of the key
hominid fossils. The game asks visitors to figure out what types of
environments were suitable for these different human ancestors in
the context of the cultural and technological attainments of these dif-
ferent species.

For information on Project Millenium's Origins program, connect
to <http://www.projectmillennium.org/origins/index.htm>.The pro-
gram of events at Chicago's Field Museum of Natural History is at
<http://www.projectmillennium.org/origins/institut.htm#field>.
Information is also available by writing to Project Millennium, Field
Museum of Natural History, 1200 S Lake Shore Drive, Chicago IL
60605-2496 or by calling (312) 922-9410.

[Information provided by Robin Wagner, PbD, Programming
Coordinator for Project Millennium.]
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eLAPTULATIONS

[In the final issue of
Creation/Evolution we published
Carl Bajema's review of Del
Ratzsch's book The Battle of
Beginnings: Why Neither Side is
Winning the Creation-Evolution
Debate. [In this issue we present
Ratzsch's response to the review of
his book and Bajema's reply.]

DEeL RATZScH RESPONDS

I have just finished reading Carl
Bajema's review of my book Battle
of Beginnings, in your Winter 1996
issue. Unfortunately, the review con-
sists almost exclusively of either
complaints that certain things are
not in the book (when they explicit-
ly are) or criticisms of things alleged-
ly in the book (which simply are not
there).Your readers deserve better.

For example, Bajema says that
"Ratzsch should have asked himself
What are the characteristics of suc-
cessful science?" As an example of
how that should be done, Bajema
cites Kitcher and reproduces
Kitcher's abbreviated list of "impor-
tant characteristics" of "successful
science".

But I devote a subsection of one
chapter on the nature of science
explicitly to the question:"What are
the earmarks of theoretical truth?"
The answer I give is a more exten-
sive and detailed list than Kitcher's,
and one which (in slightly different
technical terminology) overlaps
most of his list. Exactly how
Kitcher's presentation of a short list
constitutes an exemplary answering
of the question, whereas my produc-
ing a more extensive overlapping list
constitutes failure even to address
the question, Bajema does not tell us.

Another example is how Bajema
constructs his review around three
foci, one of which is "Ratzsch's dis-
cussion of ... who is entitled to be
called a 'creationist'." In that con-
nection, he claims that I talk about
who are "the only 'true' creationists",
claims that I engage in "haggl[ing]
over who is a creationist and who is
not", and so on.

Such a discussion (much less any
such terminology) exists nowhere in
the book. Since the focus of the
book is on bad arguments advanced

from both sides in the creation/evo-
lution debate, it is, of course, neces-
sary to identify the various parties to
be discussed.To do that, I give a char-
acterization in the Introduction that
covers such groups as ICR, CRS,AIG,
B-SN, CM, and so on. Not only are
those groups nowhbere endorsed, not
only is it nowhere claimed that they
are what creationists ought to be or
anything of that sort, but that issue is
never even mentioned in the book.
(And I do not fit into their category,
so no endorsement is even indirectly
implied.) Indeed, that definition is
never so much as discussed in the
remainder of the book.

To make clear that the definition
I give is simply for identification, the
definition (which Bajema quotes in
his review) is immediately preceded
by this phrase: "I take the present
popular usage to refer to those who
hold the following...." Bajema does
not quote that lead in phrase, nor
does he indicate that he has left any-
thing out. Instead, he introduces the
definition this way: "According to
Ratzsch, the only 'true' creationists
are those individuals who believe
the following ...." That is simple mis-
representation.

Immediately after the definition, I
indicate some groups which that def-
inition would and would not
include, then say:

"However, since young-earth cre-
ationists have been the primary
focus of recent debate, I will normal-
ly use creationist to refer to that
group." (Bajema doesn't include that
in his quote either.) Could it have
been made any plainer that the defi-
nition was simply to identify one of
the groups to be discussed? Yet,
Bajema presents the book as involv-
ing an exercise in establishing who
are and are not the "true" creationists
(a phrase which the book does not
contain, incidentally).

Bajema also neglects to mention
that the paragraph following the one
containing the definition of cre-
ationist contains a definition of evo-
lutionist—again, for purposes of
identifying one group I'll be dis-
cussing. Why a definition for identifi-
cation of creationists constitutes
haggling over who are the "true" cre-
ationists, whereas a definition for

identification of evolutionists in the
next paragraph apparently does not
constitute haggling over who are
the 'true' evolutionists, Bajema does
not tell us. In any case, the "discus-
sion" Bajema wishes to focus on
simply does not exist.

There are a number of other
major misrepresentations of rough-
ly the same order. For instance,
Bajema says that "Ratzsch presents a
modern version of the classic natu-
ral theological argument from
design in nature to the existence of
an intelligent deliberate divine
designer (p 192-5)." T do not. I do,
on those pages, discuss the question
of whether or not some of the tra-
ditional grounds for prohibiting the
concept of design in the natural sci-
ences are cogent grounds. That is
(trivially obviously) a vastly differ-
ent issue than the one Bajema pre-
sents. Bajema claims that in my dis-
cussion of falsificationism I am
"unaware or unwilling to discuss..."
a key aspect of falsificationist strate-
gy which would undercut my major
criticism of it. Bajema has simply
missed the issue here.

The issue in the discussion in
question was whether or not falsifi-
cation would save the '"rigorous
proof" ideal of older conceptions of
science, and the strategy Bajema
mentions is irrelevant to that ques-
tion, as even Kitcher (Bajema's
authority) would cheerfully admit.
At one point I claimed that merely
adding up theoretical successes and
failures in terms of retention or
abandonment of specific theories
would not alone settle certain con-
ceptual and methodological issues
(since virtually all theories are even-
tually abandoned), although 1 left
open the possibility that successes
and failures in other terms—such as
a theory’s being "scientifically fruit-
ful, useful or productive" might
have such implications. Bajema rep-
resented that as my saying that "fail-
ures or successes of a strategy for
gaining an understanding of nature
would be irrelevant." Again, this is a
rather large-scale misrepresenta-
tion.

The above by no means exhausts
the list. (Again, such misrepresenta-
tions constitute the foundation for



most of the review.) And Bajema also
does a fair amount of pretty free
speculating about my positions,
motives, and so on—almost all of it
completely mistaken.

Again, your readers deserve bet-
ter.

Del Ratzsch

Philosophy Department

Calvin College

Grand Rapids MI 49546

CARL BAJEMA REPLIES

I made a mistake in my review of
Ratzch's book. I should have only
criticized his treatment of the scien-
tific and philosophical issues con-
cerning The Battle of the
Beginnings: Why Neither Side is
Winning the Creation-Evolution
Debate. 1 misinterpreted Ratzsch's
motives. I apologize for that. The
issues involved are important and
need to be clarified.

Philosophers and scientists evalu-
ating what is a successful science
ought to take into account advances
or lack of advances when making
comments concerning the extent to
which a science is testable and fruit-
ful. The two independent tests con-
firming the ancient age of fossils I
will briefly summarize are major sci-
entific advances that occurred in the
past 100 years. They deserve more
careful philosophical evaluation in a
book that spends so much time dis-
cussing the young-earth position.

Professor Ratzsch chose to define
a "creationist" as a "young-earth cre-
ationist" for the purpose of dis-
cussing the battle of beginnings in
his book and to use adjectives such
as "old-earth creationists" when dis-
cussing other creationist beliefs.
Given the centrality of a young earth
in Ratzch's working definition and
the importance of the question as to
what constitutes a successful sci-
ence, it is important to ask the fol-
lowing question: Are there quality
examples of 1 of the 3 major charac-
teristics of a successful science—
independent testability—that
address this question of age of the
earth beyond the very general philo-
sophical discussion that Professor
Ratzsch engages in?

INDEPENDENT SCIENTIFIC TESTS
CONCERNING THE AGE OF FossILS

In response to Ratzsch's concern,
I will briefly summarize two inde-
pendent tests that have contributed
to a better scientific understanding
of the age of geological strata con-
taining fossils. These independent
tests involve theories that scientists
constructed and tested to solve prob-

lems involving physical processes
produced by the discovery of
radioactivity and the discovery of
magnetic bands in geological forma-
tions. Both of these theories have
greatly improved our scientific
understanding of the age of the
earth, the age of particular geological
structures and the paleogeographic
patterns of movement of these struc-
tures.

The discovery of radioactivity led
physicists to construct and test sci-
entific theories concerning (1) the
amount of energy released by
radioactive isotopes as they decay
and (2) the halflives of radioactive
elements. This research provided
physicists with a more accurate way
to scientifically estimate (1) the age
of the earth and (2) the age of fossils
(Dalrymple 1991).

Scientific estimates of the amount
of energy released by radioactivity
and the half lives of radioactive ele-
ments provided tests of the age of
the earth independent of scientific
theories concerning biological pro-
cesses involved in producing evolu-
tion and geological theories concern-
ing the relative age of fossil-bearing
rocks (Dalrymple 1991).

The discovery of magnetic band-
ing patterns in geological formations
led geophysicists to devise and test
theories to explain the particular ori-
entation of the magnetic bands in dif-
ferent geological formations. The
magnetic banding patterns made sci-
entific sense if the formations were
not locked permanently in geograph-
ical place but rather had moved over
time. The scientific theories concern-
ing magnetic banding patterns and
concerning how the tectonic plates
that contain them move over time
provided scientists with another way
of estimating the age of the earth
independent of sedimentary rocks
which contain fossils. Plate Tectonics
provides scientists with a way to esti-
mate the age of igneous geological
structures and their geographical
location in time independent of the
fossils that are contained in sedimen-
tary strata and that are moved along
as part of a particular plate (Cox and
Hart 1986, Sullivan 1991, Lowman
1996).

These two independent tests sci-
entifically examine the very "heart"
of the young-earth creationist posi-
tion. Both the radiometric and mag-
netic orientation/reversal dating
methods have produced a scientific
understanding of the age of the earth
and of the fossil sequences contained
in sedimentary strata which greatly
contradict the idea that the earth and
all fossil-bearing strata are young.
These two tests provide great inde-
pendent scientific support both for

fossils' being old and for the changes
in fossil sequences over more than
two billion years fitting the phyloge-
netic tree pattern that Darwin theo-
rized when he championed the the-
ory that species have undergone
"descent with modification".

CONCLUSION

It was not my intent to misrepre-
sent Ratszch's motives.The scientific
issues are far more important than
an individual's motives. It is impor-
tant to discuss the major scientific
theories of this century that have
affected our scientific understanding
of the age of fossils and of the distri-
bution of fossils through time and
space. This is particularly the case
when the age of the earth seems to
play such an important philosophi-
cal role in Ratzsch's book. One can-
not just add up successes and fail-
ures when attempting to ascertain
whether a science has been success-
ful. It is the quality of the successes
that also counts.

Professor Ratzsch's pragmatic
decision about who among the anti-
evolutionists normally should be
called a "creationist" in his book still
illustrates the problem I drew atten-
tion to in my book review—the the-
ological "quicksand" awaiting sci-
ence educators if they are forced to
deal with creationist philosophical
theories concerning supernatural
causes in science classes.I have been
at  "Creation/Evolution" debates
where the "hottest" debates in the
audience participation period were
over the issue of who were the "real"
creationists.
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Gob AND EvoLuTION

In a recent feature in RNCSE
("The Newer Anti-Evolutionists:
Introducing Greg Koukl,"
Sep/Oct 1997) Stephen B Hunter
points out that much of the
opposition to evolution is moti-
vated by the belief that it is
incompatible with divine action.
He goes on to say that if "it were
possible to convince [anti-evolu-
tionists] that evolution need not
threaten their [belief in God], the
rest of the conflict would largely
evaporate." Let us explore how
feasible this desirable effort may
be.

Hunter suggests an approach
of the following kind: Humans
have come to exist in part
because a meteorite impact
killed off the dinosaurs; so "per-
haps, God arranged from the
foundations of the universe for
just the proper-sized asteroid to
be dislodged from its comfort-
able orbit and sent on a collision
course with our destiny." This
idea, of course, constitutes
deism—the view that God origi-
nally set the universe into motion
but takes no further action. Anti-
evolutionists typically believe
that God should be able to
respond creatively to conditions
as they develop, rather than limit-
ing Himself just to initializing
some long-range plans.

However, modern science pro-
vides for a variation on Hunter's
suggestion: Quantum mechanics
specifies that the development of
the universe is not entirely deter-
ministic. The tiniest microscopic
events occur at random, only
their statistical distribution being
fixed by the laws of nature. This
randomness is demonstrated
through the use of certain statis-
tical tests.

So, if we assume that God is
able to dictate the seemingly ran-
dom outcomes at the quantum
level, then it is possible for Him
purposefully to intervene in the

universe whenever and wherev-
er He wishes without violating
any of the natural laws that He
has laid down. Therefore, when-
ever God wants a new species,
He readily can induce the neces-
sary mutations by choosing the
appropriate outcomes for a rela-
tively few quantum events dur-
ing the replication of a strand of
DNA. Even if scientists were
watching while it happened,
they would not observe anything
out of the ordinary. So evolution
can take place exactly as the biol-
ogists claim yet at the same time
be directed entirely by the will of
God. When anti-evolutionists say
that "evolution is run by chance,
not by God," they are overlook-
ing that it might be run by both,
chance being only an appearance
and the hand of God being the
underlying actuality.

The reasoning hinges on our
present understanding of nature.
That understanding some day
may change so as to become
less—or more—compatible with
the idea of God. One must
remember that the deter-
ministic physics that preceded
the advent of quantum mechan-
ics offered no natural means for
divine action. This calls attention
to two related points: First, most
proponents of evolution more
accurately should be character-
ized as proponents of whatever
theory is best supported by the
current scientific evidence; it is
that theory—evolution today but
perhaps something else tomor-
row—that they want taught as
science. Second, the opponents
of evolution may not fully grasp
the implications of the tentative
character of scientific theories;
while they may prefer that those
theories support the idea of God,
they most likely would not be
prepared for the possible with-
drawal or reversal of such sup-
port in the light of future discov-
eries.

Might this line of reasoning
bring about significant defec-

Letters to the Editor

tions among the opponents of
evolution? The reasoning does
not accommodate a literal inter-
pretation of Genesis. So young-
earth creationists will not be
swayed. The reasoning shows
that evolution does not deny
God but does not show that it
affirms Him. Belief in Him
remains an act of faith. Some
may be willing to accept only
views that require the existence
of God, not views, such as evo-
lution, that leave the question
open.

Jobn G Fletcher
Livermore CA

CULT OF THE “EXPERT”’

Phil Speith's review of Michael
Denton's latest was entertaining,
but stimulated a recurring ques-
tion and disturbing answer. Why
are we concerned when an obvi-
ously ignorant author publishes a
treatise exposing his deficien-
cies? Too often it is because s/he
1) has a PhD and 2) is classified
as a biological scientist. We who
care fear that the layperson
assumes an "expert" is speaking. I
propose that we commit our-
selves to terminate this "cult of
the expert".

It is important to point out
that Denton and his "co-conspira-
tor" Behe are molecular biolo-
gists.Although this observation is
merely anecdotal, it seems that
among my "biological science"
colleagues, the highest incidence
of [evolutionary] theory igno-
rance appears in molecular biolo-
gists. Their background is in cells
and chemistry; rarely does it
include a single course deserving
classification as evolutionary
biology. Questions about the
intact phenotype, niche, and



environment are off their radar
screens.

How can we advocate teach-
ing evolution-based biological
science in high school without
requiring an understanding of it
by any college graduate with a
"bio" major? How can we confer
doctorates on any of these peo-
ple without at least one question
in their comprehensive and/or
oral exams which evaluates their
understanding of the Darwinian
model? Would you consider a
drama PhD to be worthy of
his/her degree who believes that
Shakespeare had no important
influence on the English theater?
Our efforts at secondary level are
doomed unless we can convince
chairs of the degree-granting
departments that they live up
their philosophical responsibili-
ty.

If we are equivalent as biolog-
ical scientists, then Pogo's pal
Porkypine was right: "We have
met the enemy and he is us!" We
need to make obvious to any lay
person the fact that the Dentons
of this world are creationists
who happen to work in science;
not biology "experts".

Howard Winet

Bone Chamber Laboratory of
Orthopaedic Hospital

University of California, Los
Angeles

Science
Information On the
Web

New Zeland Science Monthly
recently launched a website
devoted to science informa-
tion, including articles from
journals, magazines, and news
services, plus links to every
major science publication
online and many major world
newspapers. Connect to
Scitechdaily at <http://www.
scitechdaily.com/>.

[Contributed by Jobn R Cole]

SCIENCE AND RELIGION

One-hundred-two years after
Andrew Dickson White imprint-
ed the warfare metaphor on dis-
cussions of the religion-science
split, it is refreshing to see RNCSE
adopting a nonbelligerent stance
that more accurately reflects the
mission of science and science
education per se.That mission is
not to do battle with religion.
There are plenty of militant athe-
ists and anti-religious organiza-
tions to carry on such a fight. If
we take our own philosophical
claims seriously, we need to rec-
ognize that atheism is a position
just as much grounded in faith as
is theism. Promoting faith is not
what science is about,

I congratulate RNCSE and its
writers for the increasingly
sophisticated tone of discussions
of the religion-science interface
in its pages. Such sophistication,
and avoidance of the vocabulary
of warfare, does not indicate any
wavering in NCSE's resolve to
uphold rigorous standards of sci-
ence education and to keep reli-
gion out of the science class-
room. It does indicate recogni-
tion that we disarm our oppo-
nents when we deny them the
opportunity to claim that our
mission is to oppose religion
everywbhbere.

Arthur M Shapiro
Center for Population Biology
University of California, Davis
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ABOUT PROJECT
MILLENNIUM

Project Millennium, the first
year of the City of Chicago's 3-
year millennium celebration,
draws on the rich diversity of
cultural, scientific, and educa-
tional resources from Chicago
and throughout Illinois to
explore the themes relevant to
our lives as we approach the
21st century. More than 180
organizations are presenting
exhibits, performances, film
series, readings and lectures,
and children's events through-
out 1999. Other Project
Millennium offerings include a
stimulating speaker series, an
interactive World Wide Web
site, public celebrations and
events, and resource and activ-
ity guides for adults and chil-
dren.

During 1999, nearly 1000
programs will be presented in
the Chicago area and the state
of Illinois. They are organized
around six themes throughout
the year.

January-February
Origins
March-April
Environment

May-June Discovery &
Technology
July-August
Community
September-October
New Directions
November-December
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Dec 1998
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Owner:
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Dec 3 1998

Last visit:
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Owner: Forest Press
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Last visit:: Jan 1999

Topic: Lucy's Knee
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Last visit: Jan 1999

RESOURCES

Topic:
Owner:
Location:

Dec 1998

Last visit:
Topic:
Owner:
Location:

Last visit: Dec 1998

Topic: Origins Program
Owner:
Location:

Dec 1998

Last visit:

School Library Policies
American Library Association Council
http://www.ala.org/positions/PS_billofrights.html

TalkOrigins Archive
http://www.talkorigins.org/fags/knee-joint.html

Science News Service
New Zealand Science Monthly
http://www.scitechdaily.com

AIG Appeal of Permit Denial

Location: http://www.kypost.com:80/news/gensis112198.html

Republican Party of Iowa
Location: http://www.iowagop.org/

Library of Congress Catalog
Library of Congress
http://lcweb.loc.gov/catalog

Dewey Decimal System Guide

http://www.oclc.org/oclc/fp/ddc/ddcpg/chapt7.htm

Creation/Evolution Court Decisions
National Center for Science Education
http://www.natcenscied.org/courtdec.htm

Project Millennium and Field Museum of Natural History
http://www.projectmillennium.org/origins/institut. htm#field

Reports of the National Center
Jfor Science Education welcomes
letters from its readers via mail,
fax, or email. In writing to us,
please keep in mind the follow-
ing guidelines.

1. Letters of 200 words or fewer
are more likely to be printed in
their entirety. The editor reserves
the right to edit letters for content
and style.

2. All letters must be signed,
though the writer's name may be
withheld on request.

3.All letters must contain a return
address, although only the writer's
name, affiliation (if any), and city
and state will be published. We
would also appreciate the inclu-
sion of a daytime phone, fax num-
ber, or email address, in case we
need to contact you.

4. Any quotations or excerpts of
text not appearing in previous
NCSE publications must be
accompanied by sufficient infor-
mation for the editor and our read-
ers to be able to locate the original
source.

5.The publication of all letters to
the editor is at the discretion of
the NCSE editorial staff and
board.

6. The addresses for correspon-
dence:

Andrew ] Petto, NCSE Editor

Division of Liberal Arts

University of the Arts

320 S Broad St

Philadelphia PA 19102-4994

phone: 215/875-1104

fax: 215/546-2027
editor@natcenscied.org




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 founda-
tion for the biological sciences, to
the place of evolution in the science
curriculum, or to the public percep-
tion of scientific method and prac-
tice.These contributions may be sub-
mitted 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 teach-
er groups, political or governmental
decisions and policies, first-person
accounts of experiences with anti-
evolutionist speakers, curriculum, or
present organizations, other reports
of information related to our primary
concerns of promoting good science
in education and public life, and, of
course, humor related to
creation/evolution issues.

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

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

STYLE AND FORMAT

1. Manuscripts must be typed dou-
ble-spaced, including inset quota-
tions 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 iden-

'

tifying the author and an address
where interested readers may con-
tact the author(s).

.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. Man-
uscripts and other notes submit-
ted by electronic mail should be in
plain text format. Please contact
the editorial office for information
about other word processing and
diskette formats that might be
acceptable.

. Citations within text referring to

reference section should be limit-
ed to author, date and (when
appropriate) page, for example
(Smith 1982, p 21). Multiple refer-
ences 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 appropriate to
include internet locations, these
should be enclosed in angle brack-
ets, for example <http://www.
natcenscied.org>.

.Reference sections are alphabeti-

cal 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
University Teachers Bulletin
1996; 43(7):9. <http://www.
caut.ca/bull/ejournal.html>
Accessed April 17,1997.

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

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

members.aol.com/paluxy2/ple-
sios.htm> Accessed 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
Science Education 2995 Jan-
Feb; 1015(1):22-9.

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

Do not abbreviate names of publi-
cations. Include location of book
publishers, and use the 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 list-
ed 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
equivalent. For example, e.g.
should be rendered as for exam-

ple.

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

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

10.Authors should retain copies of
all manuscripts, photographs,
and figures submitted; NCSE
assumes no responsibility for
materials submitted.

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

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