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Exam / Rot hschild - M chael Behe 4

STl PULATI ON
It is hereby stipulated by and between the
respective parties that sealing, certification and filing
are wai ved; and that all objections except as to the form

of the question are reserved until the tine of trial.

M CHAEL BEHE, called as a wi tness, being duly
sworn, was exam ned and testified, as follows:

BY MR ROTHSCHI LD

Q Good nor ni ng, Professor Behe.
A Good nor ni ng.
Q How woul d you like nme to address you during the

deposi tion?

A You can call ny M ke.
Q Li kewi se, you can call ne Eric. M nane is Eric
Rot hschild. | have introduced nyself off the record,

but et ne do so on the record.

| aman attorney from Pepper Hamilton LLP which is
based in Phil adel phia and al so has this office in
Harrisburg. | represent the parents who are plaintiffs
inthe lawsuit captioned Kitzmller, et al. versus the
Dover Area School District and School Board, and your
deposition is being taken in that matter.

Do you understand that?

A Yes, | do.
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Exam / Rot hschild - M chael Behe 5

Have you ever served as an expert w tness before in
[itigation?
No, | haven't.
Have you ever been deposed before?
No, | haven't.
Have you testified at a trial before?
Once a long tine ago in college when ny car was stol en
| did.
I am sure you are aware that there are proceedi ngs going
on in front of the State of Kansas School Board.
Do you have any invol venent with that?
Yes. | testified before themlast week.
Did you testify under oath?
No.
Have you ever given any testinmony sinmlar to that where

you are in front of a School Board or a State Standards

Boar d?
A few years back, | testified in front of the
Pennsylvania -- | think it was the State Senate's

Subcommi ttee on Education or something. They were

consi dering science standards. | gave a five-mnute or
so statenent.

Do you have a copy of that statement?

Not with me. | think | have got it somewhere. Maybe on

nmy conputer somewhere
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MR, ROTHSCHI LD: Counsel, | woul d request that
t hat be produced.

MR VWH TE: Tell me exactly what you want.

MR, ROTHSCHI LD: What M chael just descri bed,
which is any witten record of his testinony before the
Pennsyl vani a Legi sl ature about state science standards.
I think it is on the Internet sonewhere, too. Virtually
I"ve ever said is on the Internet.

ROTHSCHI LD

I know you have done a fair anount of public speaking
and al so have been involved in quite a few debates
relating to the issues that are in dispute in this
litigation. The deposition process is alittle
di fferent than those kind of proceedings.

VWhat is going to happen is | amgoing to ask you
guestions, and you are going to answer verbally --
answer ny questions verbally. Things that would suffice
in ordinary conversation |like nods of the head or
expressions that are not true words won't make a clear
record in the transcript. So | would ask that you
answer all of ny questions verbally.

Do you understand that?

Sur e.
Good start. The other thing that we need to keep in

mnd for the benefit of the court reporter, as well as
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Exam / Rot hschild - M chael Behe 7

creating a clear record, is that you need to wait until
I finish my questions before you answer. Oten you will
be able to anticipate where I am goi ng and be eager to
answer, which in normal conversation we do all the tineg,
but in this process | need you to wait until my question
i s done and then answer.

Do you understand that?
Sur e.
Simlarly, I will endeavor to do the same for you, not
cut off your answers in order to go on to my question
If | should ever fail to do it and you have nore to say,
pl ease let me know, and I will, of course, let you
finish.
kay.
The other thing that is going to probably occur in this
deposition is that we are going to be using a ot of big
words and sonetines be readi ng out of passages in your
report or your one of your witings. When that happens,
a couple of things are going to happen

We are going to have a lot of big words flying
around, and al so when we read fromwitings, we tend to
speed up. Vicki knows that that is one of nmy mgjor
shortcom ngs as a deposing attorney.

For the benefit of the court reporter and the

clarity of the transcript, let's try and take our tine
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getting our questions and answers out so she can get a
clear record. And | amsure she will adnonish at | east
me if | fail to do so.

kay.

I will be honest with you. This is going to be a long
day. We have a lot of ground to cover. M. VWhite is
going to have to work hard paying attention. Everybody
else will primarily will be sitting and watchi ng, but
you and | are going to be working hard.

At any time during the proceedings if you need a
break just to clear your head, use the facilities, to
talk to M. Wite, please go ahead and let ne know, and
I"m happy to take a break. | may initiate sone nyself.
kay.

Do | understand correctly that you are represented by
counsel at this deposition?

| amnot quite sure actually. Are you ny counsel ?

MR VWH TE: Based on the stipulation, yes.

ROTHSCHI LD

Did you do anything to prepare for this deposition?

| read over ny expert report. | read over the rebutta
analysis that | submitted to for Kevin Padian and his
report and Ken MIller's report as well. That is pretty
much it.

VWhen were you retained by defendants to be an expert in
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Exam / Rot hschild - M chael Behe 9

this litigation?

I think it was earlier in the year. Maybe January,
February. | amnot quite sure to tell you the truth.
VWhat were you asked to do?

| was asked -- initially, they just called me and spoke
wi th ne about the case and got -- asked nme sone
guestions. Again, | forget exactly what they were.

Then | was asked if | would be an expert w tness
and prepare a statenment on a couple of questions that
M. Richard Thonpson of the Thonas Mdrre Law Center asked
me to address. And then they said that | woul d probably
be a witness at trial and so on.

VWhat were the questions you were asked to answer?

MR VWHTE | object. Just clarify for me the
stipulation you have with Pat G|l en regarding what you
are allowed to inquire into between conversations with
Prof essor Behe and the Thomas More Law Center.

MR, ROTHSCHI LD: The only stipulation we had was
we were not going to require the production of draft
reports or e-mails, witten comunications to counsel.

There is no stipulation other than that. Just so
you understand, Ed, | amnot going to be aski ng about
every comunication with counsel. | just want Mke's
under st andi ng of what he was supposed to do as part of

his expert retention.
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MR VWH TE: M understanding fromPat Gllen is
that this agreement with you and Pat dealt also with
comuni cations w th counsel

MR, ROTHSCHI LD: That is not part of the
stipulation. | think it is clear | amentitled to know
what Prof essor Behe understood he was supposed to do as
an expert here. | amnot going to be asking the back
and forth of what did they ask you to change in your
report and the |ike.

I think I amentitled to understand as part of
what he did in his report what he understood he was
supposed to be doing.

MR VWHTE | amjust trying to understand what
the paraneters are. | will go with what you just told
me.

If | could see ny own expert report there, essentially
what he asked nme to address are the headings of the
secti ons.

ROTHSCHI LD

I amgoing to mark as Behe Exhibit 1 your expert report
-- your initial expert report in the matter along with
its exhibits. Qur |legal assistant has put that in a
nice binder so it will be easy to hold today.

MR, ROTHSCHI LD: Ed, | have a could for you, too.

(Behe Exhibit 1 was marked.)
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BY MR ROTHSCH LD

Q

Pr of essor Behe, do you recogni ze the docunent we have
marked as Exhibit 1 as a bound version of the expert
report you filed in this matter along with the exhibits?
Yes. That is what it |ooks |ike.

That includes at the front of the report your curricul um
vitae?

That's correct. He asked nme to address a coupl e of
points. Section one is how theory is used in the
scientific comunity. And whether or not Intelligent
design is a scientific theory, he asked ne to address

t hat questi on.

And section three, whether it is Creationismor
not, he asked nme to address that question. And section
three, what are the gaps and problens with Darwin's
Theory of Evol ution, he asked nme to address that.

The origin of life, he asked nme to tal k about
that. The scientific controversy over Intelligent
Desi gn, he asked nme to address that, which is section
five in the report. And the utility of design, he asked
to address sonmething like that as a scientific theory.
VWhen you conpleted this report, did you understand that
it would include all the subject matter that you woul d
testify about at trial?

Yes, he told me that.
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Exam / Rot hschild - M chael Behe 12

Is there any subject matter that is not included in your

expert report that you now expect to testify about at

trial?
Yeah. Well, | expect -- although, | don't know how such
things work -- that | would be asked about ny rebutta

anal ysis of Kenneth M|l er and Kevin Padi an and stuff
that is in there. There are sonme things in there that
aren't in the expert report.

Have you read the expert reports of the other experts

retai ned by defendants, meaning your side in the case?

Yes, | did.
Al of then?
Yes.

And did you read any of themin draft forn®

No.

Have you read the rebuttal reports prepared by other
experts for defendants in this case?

The rebuttal reports to the people on our side?

No, rebuttals by experts for defendants to the experts
for plaintiffs. Simlar to what you did with Padi an and
Ml er
No, | have read no rebuttal reports of anybody.

Is there anything stated in the reports by defendants
experts -- and again, that is your side --

That is ne, okay.
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-- that you di sagreed with?

Wll, to tell you the truth, I just skimmed themand did
not go over themin sufficient detail that | would say
that | agreed with everything. | didn't see any |arge
red flags, but I wouldn't nmake a bl anket statenent that
| agreed with everything.

In the process of preparing your own expert report,
either the initial report or the rebuttals, did you ever
speak to anybody in the Dover conmunity?

No.

You have nade a presentation the a |arge group of people
in the Dover community; correct?

That's correct.

O her than that presentation, have you had any
interactions with individuals in the Dover community?
Well, one tine, | sent a letter -- faxed a letter to

Ri chard Nil sen, who is the Superintendent | suppose of
the District. | did so at the request of folks at the
Di scovery Institute essentially advising Richard N | sen
to listen to the folks at Discovery and follow their
advi ce.

VWhen did you send that letter?

["mnot quite sure. This is May. A couple of nonths
ago | guess before. It mght have been in January. |

woul d have to check.
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Do you have a copy of that letter?
It is probably on ny conputer.

MR, ROTHSCHI LD: Ed, this is sonething we haven't

received, and | think it's extrenely relevant. | am
surprised | haven't -- this is the first time | am
hearing about it. | amrequesting inmedi ate production

of that docunent.

| haven't told anybody el se about that. Nobody asked ne
about it.

ROTHSCHI LD:
To the best of your recollection, what was stated in
that letter?
Wl |, essentially that Discovery Institute has
experience in handling controversies about the teaching
of evolution, and they m ght have good advice for himto
follow Essentially saying he should Iisten to what
t hey have to say.

Do you recall whether this letter you sent was sent
before or after the lawsuit was filed? | can tell you
that was in md Decenber, Decenber | think 14th.

I do not know. | amafraid | don't renmenber.
Was there any particul ar kind of advice you were urging
Dr. Nilsen to consider fromthe D scovery Institute?

No. As | recall -- and | am53 now so | don't recall so

well -- but | was actually contacted by folks in the
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Di scovery who said that Dr. N lsen respected my work and
that would | contact them and would I contact himand
ask himto listen to what they had to say.

And if | recall again correctly -- I'mnot sure --
| said something like well, you know, | don't like to
cont act people who haven't asked ne for advice. But I
said if you want to draft a letter in ny nane, | wll
send it over to him

So | believe sonebody at Discovery -- again, | am
not sure who -- whether it was Jay Richards or John West
or somebody actually conmposed the letter, and | sinply
faxed it to him
VWho was the person who contacted you asking you to
contact Dr. N |sen?

Again, | amnot quite sure. It was probably either Jay
Ri chards or John West. It mght have been a guy naned
Rob Crowt her, who is their press person, but | am not
sure at this point.

At the time that this request was nade, did you have an
under st andi ng about what the Discovery Institute's
position was about the actions that the Dover Schoo
District was taking?

Vell, we will start by saying |'mnot entirely sure. |
don't keep straight in nmy head the sequence of when

various inpressions were nmade. But it has been
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Di scovery's position for a while |I believe that once you
enphasi ze teaching the difficulties and controversies
wi th Darwi ni an Theory and not enphasizing or trying to
teach Intelligent Design in the schools. So it was
sonmet hing |ike that.

You have the understanding that that was their position
when they made this request?

| believe |I did, yes.

Do you have an understandi ng of why that is Discovery
Institute's position?

Wll, | think | have read a fewthings. | amnot sure
agree with it. But | believe sonebody said sonewhere
once that they think Intelligent Design is not
sufficiently far along enough to discuss in schools.
And you di sagree with that proposition?

Yeah. | do. | think an idea does not necessarily have
to be very far along at all to discuss in a school

VWhat is your understandi ng of what the Di scovery
Institute means by not very far al ong?

["mnot quite sure to tell you the truth

Do you understand it to be a statenment about how far --
how much it has been devel oped scientifically?

That may be it. It may be -- there's a nunber of people
who work at Discovery, and | amnot quite sure anybody

has ever sat down -- and nobody has ever sat down wth
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me and told ne what their reasoning was behind it. So |
am not quite sure.

It may be that sonebody thinks is not well
devel oped scientifically. It mght be that they think
it's a good scientific idea, but that it has not
commanded enough support within official scientific
circles or sone other reason
VWhen you use the expression official scientific circles,
what are you referring to?
Mostly bodi es which i ssue statenents on things |ike
this. The governing councils of the American
Associ ation for the Advancenment of Science, the people
who wite official reports for the National Acadeny of
Sci ences and so on
You used the word Darwi nian Evolution I think in one of
your prior answers or maybe the Darw ni an Theory.
just want to make sure that we have an understandi ng of
what you mean by that.

Can you explain what that termrefers to?
Darwi ni an Evol ution?
Yes.
Al right. First, by Darw nian Evolution, | understand
that not only did life develop by a process of descent
wi th nodification, not only are all creatures rel ated

t hrough descents to ancestors in the past, but that that
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process occurred by random changes, random mutations in
t he organisns foll owed predom nantly by a process of
natural sel ection.

And the neo Darwi nian Theory, which | kind of I
of ten use both interchangeably, the neo Darw nian Theory
i ncl udes a nodern understandi ng of genetics in that mx
and therefore designates the random changes as changes
in the DNA structure of the organismns.

There are various types of changes that can occur
but I think that is secondary. It is the process of
natural selection, of working on the random vari ation
that is the Darw nian idea
VWhen we are tal king about the Darwi nian idea, you are
not tal king about just what Darwin said frozen in tinme
inthe late 19th Century; you are tal king about al so
what has been devel oped in science since that tinme?
Well, I amnot going to endorse everything for the past
hundred years in a bl anket fashion, but sure,
certainly include nodern ideas on that as well.

I am not asking you to agree that everything is right,
but just that when you use the term Darwi n Evol ution
you are not frozen in tinme in 18607

No. | include gene duplications and whol e geno
duplications and transposons and all sorts of things,

thi ngs that Darw n knew not hi ng of.
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VWhat was the result of your -- you did send a letter to
Dr. Nilsen; correct?

Yes, | did.

VWhat happened after that?

Not hing. | received no response at all. He never -- |
did neet himthen subsequently two tinmes, once at the

El i zabet ht own Col | ege forum where Victor Wal czak from
your side was there, too. And Richard N lsen was there,
and | said hi. And also at the semnar | gave at the
Dover School District. | spoke with him But at no
point did he ever nention that letter.

O her than these sort of casual neetings, did you ever
sort of interview or gather information fromDr. N Isen?
No.

And anybody el se at Dover?

No.

No nenbers of the School Board?

No.

Have you ever read any depositions that have been taken
in this case?

No.

Were you provided a copy of the Conplaint that was filed
in the case by plaintiffs?

Yes.

Were you provided a copy of the Answer that was filed by
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def endant s?

Yes.

Have you seen any docunentation of the change to the

bi ol ogy curriculumin Dover that is the subject of this
| awsui t ?

Yes, | saw the statement that they nmade and so on

Let me just distinguish sort of between two slightly
different items. One is the change to the curricul um
that was the product of a resolution passed by the
School Boar d.

Yes.

And the second is the actual statement that has been
read to students in the classroom Distinguishing it

t hat way, have you seen either or both?

| have seen both of those, yes.

There was al so a newsletter that was sent to nenbers of
the Dover community relating to this controversy. Have
you seen that?

No.

Am |1 correct that you made a presentation to the Dover
communi ty about the subject of Intelligent Design?

Yes.

VWho asked you to do that?

Initially, it was Richard Thonpson of the Thomas Mbre

Law Center. He set it up. And only late -- within with
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a week or so before the presentation, was | contacted by
anybody at Dover, a secretary or sonebody there, who
asked nme what sort of audio visual equiprent | would
need.
And that is Power Point in your case; right?
Yes, indeed. Never go anywhere w thout Power Point.
I"mjust |learning. What was your understandi ng of the
purpose in your making that presentation -- of the
District's purpose? 1'msorry.

MR VWH TE: (Objection. You set the question out,
and you changed it.

ROTHSCHI LD

I will reask it. What was your understanding of the
School District's purpose of having you conme and nake
this presentation?
| amnot -- at this point, I amnot quite certain of

what | under st ood.

MR VWHTE | object. This is calling himto
specul ate
MR, ROTHSCHILD: | amjust asking for his

under st andi ng.
ROTHSCHI LD

You can answer.

kay. M thought -- nmy own personal thought, although

am not sure that anybody ever said this to ne, was that



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

BY MR

BY MR

Exam / Rot hschild - M chael Behe 22

| thought the District wanted to show peopl e that
Intelligent Design was a reasonable idea. Maybe | am
flattering nyself. That is what | thought.
Anyt hi ng el se?
That's it.
MR, ROTHSCHI LD: Can we mark this as Behe 2?
(Behe Exhibit 2 was marked.)
ROTHSCHI LD
The docunent | have just marked as Behe Exhibit 2 and
handed to you is what | ooks to be a Power Point
presentation entitled The Argunent for Intelligent
Design in Biology with your name belowit.
Do you recognize this as the slides fromthe Power
Point that you presented to the Dover comunity in Apri
of this year?
It seens to be, yes.
Do you consider yourself an expert on any of the issues
that are in dispute in this case?
MR VWH TE: (Objection. You can clarify which
i ssues you are tal king about.
ROTHSCHI LD
Do you consider yourself an expert in anything that is
going on in this case, Professor Behe?
I amnot quite sure exactly what the issues are, whether

it is alegal issue of what is to be taught, or the
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sci ence involved or such things.

So yeah, | guess | would like -- | amnot quite
sure how to respond.
VWhat areas do you hold yourself out as an expert in that
you think are relevant to this case?
| wote a book arguing for Intelligent Design and
expl ai ning why | think Darw nian Evolution is an
i nadequat e expl anation for what we found in biology. So
| have experience in thinking about questions |ike that.
Do you hold yourself as an expert in the area of
bi ochem stry?
Yes.
Does that expertise in biochem stry have any rel evance
to the issue of Intelligent Design that is in dispute in
this litigation?
Yes.
Do you hold yourself out as an expert in evolutionary
bi ol ogy?
Evolutionary biology is a very, very large field. And
so | would say | amvery well acquainted with such
i ssues as they inpinge on biochemstry.
So you consider yourself an expert in evolutionary
biology as it relates to biochem stry?
In aspects which relate to the question of whether the

Darwi ni an mechani sm of random nutati on and natura
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sel ection can build conpl ex bi ochem cal structures.
Do you consider yourself an expert in evol utionary
bi ol ogy in any other respect?
| consider nyself quite know edgeabl e about ot her
aspects of evol utionary biology, but I do not claim
expertise in the field.
Fair enough. Are there any other areas of biology other
t han what you have just described which you would hold
yoursel f out as an expert in?
Vel I, 1I'mknow edgeabl e about areas of nucleic acid
structure and function and protein structure and
functi on.
Do you consider yourself an expert in those topics?
It depends upon what you nean by the word expert. |
have published in those areas, and | have a Ph.D. and
post doctoral experience in those areas.

If that's what you consider to be an expert, then
[ am
You answered that you did consider yourself an expert in
the area of biochem stry?
Yes.
Usi ng that sanme standard that you set out for yourself,
do you al so consider yourself an expert in the area you
just described?

Yes.
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Have you ever studied biology at the organi smlevel
after your undergraduate education?

No.

Have you ever done any research in biology at the
organi sm | evel ?

No.

Have you ever studied conparative biology or conparative
anat ony?

No.

Have you ever done any research in those areas?

No.

Do you consider yourself an expert in pal eontol ogy?

No.

Have you studied pal eontol ogy in any respect since your
under gr aduat e educati on?

No.

Do you consider yourself an expert in the area of gene
sequence conparison?

No.

Do you consider yourself an expert in the area of

i nformation theory?

No.

Do you consider yourself an expert on the subject of the
evol ution of sexual reproduction?

That's a difficult question to answer.
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These questions always are. | know you have a | ot of
chil dren.
| do okay there.
I meant in teaching them about it.
Let me just say that because the origin of sexua
reproduction is so little understood, it confuses ne as
to what an expert would in fact be. | have certainly
read on the topic and discerned that people who think of
t hese questions for a living continue to be confused and
tentative in the area

But | do not do work on this area nyself.
And don't hold yourself out as an expert in that field?
No.
You have nmade the claimin your report that the Theory
of Evol ution has not explai ned the advantage of sex?
That's correct.
Can you describe how Intelligent Design accounts for the
origin of sexual reproduction in organisns?
No.
Do you have an area of specialty within the field of
bi ochem stry?
Yes, | work or worked for a long tine on nucleic acid
structure.
And you anmended your answer to say worked for a |ong

time. Do | understand you to nean you don't work in
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that field anynore?

Wll, in the past eight years | have becone very

i nvol ved with the issues surrounding those | discussed
in my book in 1996, Darwin's Bl ack Box, on the ability
of biochem cal systens to devel op by random nmutati on and
natural selection. So I have not been invol ved as nuch
with that field since, yes.

As much or not at all?

Well, as much. | still keep tabs on it and read in it.
I have not published in it for a while.

Not done research in that area for a while?

That's correct.

But prior to the publication of Darwin's Black Box, you
did do original research in the area of nucleic acid
structure?

Yes.

And you did publish in that area?

Yes.

And when you published, did you publish in peer reviewed
scientific journal s?

Yes.

And for how long a period of tine were you doing
research in this area?

It was fromabout '82 to '97, '98.

And in that time period, how many articles would you
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estimate you published on the area of nucleic acid
structure?

I would have to count themup. Probably fifteen or so.
And when you wote these articles you submitted themto
peer reviewed journals; correct?

Yes.

Wy did you do that?

Because | wanted themto be published in those journals
because the people who were nost interested in those
topi cs were people who were reading those journals.

Can you give nme exanples of the journals that you

subm tted your papers to and that published thenf

There was "Nature, Proceedings of the National Acadeny

of Sciences," "Journal of Mol ecular Biology," "Nucleic
Acids Research.” There may have been a few others.

O those journals, were there any ones in particular
that you were particularly pleased when they woul d
publ i sh your paper?

Yeah. There are journals which are nore difficult to
get one's research published in. So one is always happy
to get a paper in those.

"Nat ur e?"

"Nat ure, Proceedings of National Acadeny."

"Journal of Ml ecul ar Biol ogy?"

Yes, that's a good one, too.
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Did you ever submit an article on the topic of nucleic
acid structure that was not -- that was ultimately
rejected by a peer reviewed journal ?

Utimately rejected, yes.

Did that happen often?

Not so often.

Describe for me the process that you went through when
you submitted an article to a journal and peer review
took place. Describe what happened fromthe time you
first submtted the article to its publication

Well, one would put it in an envelope and mail it out,
wait a while. Oten tines, you would get back within a
week a notice fromthe journal that the paper had
reached their office and that they would be sending it
out to other people for their comments -- other
scientists for their coments and reviews.

After a nonth, two nonths, dependi ng on how pronpt
the reviewers were, you would get a notice back fromthe
journal which would contain their -- usually contain
their coments and a statenment by the editor saying that
either it was accepted, accepted but you needed to nake
revisions in the manuscript or conduct other
experinments, or else that it was rejected.

VWhen you said it contained their comments, are you

referring to the journal or the peer reviewers?
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I"msorry?
You made the statement you would get a notice back from
t he journal which would contain their conments.
It would contain both. It would contain often timnes
copies of the statenments nade by the scientists
review ng the docunent, as well as the statenents of the
editor of the journal or associate editor
It was sonetines the case that the reviewers or the
journal cane to the conclusion that further experinents
wer e needed?
Sonet i nes, yes.

VWhen that happened in your case, did you do further
experiments?
Oten times, | did. Sonetines | would send it to a
different journal, and sonetinmes they would accept it as
is.
Whul d you know the identities of the peer reviewers that
revi ewed your article?
Usual ly not. They are generally done anonynously unl ess
there's sonme special reason. On rare occasions, the
reviewer would reveal hinself to ne because it mght be
sonmebody that | had known earlier, and they were
interested in the topic, or sone other reason
VWhat was your understanding of the purpose of this

process of having other scientists |ook at your
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experimental work before it could be published in the
journal ?

To make sure there weren't any gross conceptual or
errors of -- so that the experinment seenmed to be well
done, that there weren't any obvious areas within the

i medi ate area that you were trying to investigate that
coul d be explored which m ght upset your concl usions.
And essentially to check for the reasonabl eness of the
cl ai ns.

Have you ever served as a reviewer for any peer review
journal s?

Yes, | have.

And sort of during your acadenmic career -- let ne ask
you post 1996, did you continue to serve as a reviewer
in journals relating to biochem stry?

Yes.

You had been doing that for sonme tine before?

Yes.

G ve me a sense how many articles would you review a
year ?

Maybe two or three.

VWhat did you understand your responsibility was when you
were serving as a reviewer?

It was to |l ook at the experinents, see if the

experimental results -- if the techniques and so on
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seenmed to be well done, well chosen, that the
concl usions were followed fromthe data, that there
weren't any gaps or problens in the experinents |left
unexpl or ed.
In your capacity as a peer reviewer, were there ever
occasi ons where you did find faults that you felt needed
to be called to the attention of the author?
Yes.
And you communi cated those?
Sur e.
Duri ng your academ c career when you were working in the
area of nucleic acid structure, did you ever present
papers at academ c conferences?
Yes. | gave a couple of poster sessions and occasi ona
tal ks.
And what ki nd of bodies would you appear before when you
were studying in the area of nucleic acid structure?
VWhat woul d | appear before? Oten tines one would go to
a large neeting, and they woul d have poster sessions. A
poster session is where you nake a large -- get a piece
of large poster board and tape or affix to it a
description of your research that you want to
conmuni cat e

Cenerally, these are held in a rather large hall,

and ot her people kind of wal k by and sonetines just kind
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of stare and read your poster on their own. Sonetines,
they would stop and chat with you for a while. That is
pretty nmuch it.

VWho were gatherings conprised of? It wasn't the

Phi | adel phia Fl ower Show. It was a gathering of
scientists?

Sonetinmes it was, yes. It was neetings of scientists,
the American Society for Biochem stry, Mblecul ar

Bi ol ogy, Protein Society and so on

VWhat did you do that? Wy did you nmake those
presentati ons?

Wel |, because | had results that | thought were

i mportant that | wanted to conmuni cate. These people
were the ones that | thought would be nost interested in
hearing of the results that | had.

The results that | had | thought m ght help them
in their own work to understand topics related to what |
was di scussi ng.

Wul d you al so attend those conferences and wal k around
and ask peopl e questions about their poster boards?

I woul d, yes.

You understand that part of controversy in this
litigation involves the textbook OF Pandas and Peopl e,
the central question of biological origins?

Yes.
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Did you have any involvenent in the devel opnment of O
Pandas?
For the second edition, | was asked to wite a section
on blood clotting, and | think that it is in that book
there.
How were you retained to wite that? | take it you did
wite that section?
| did.
And who retained you to do that?
A man naned John Buell, who is the head of sonething
call ed the Foundation for Thought and Ethics near
Dal | as, Texas.
VWhat was the Foundation or Thought and Ethics
rel ati onship to Pandas?
I think they are the publishers. He retained people to
wite the book
| have the textbook here. Unfortunately, | have only
one copy so we will have to share. | notice that you
are not listed as an author or an editor and
contri butor.

Is that consistent with your nenory?
| don't remenber how | was listed, if at all

MR VH TE: Excuse ne, Eric. Wich edition?

BY MR ROTHSCH LD

Q

I have the 1993 edition. You are listed as a critica
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revi ewer on the acknow edgenents page. | am happy to
show you what | am working from
I just want to check to see. kay.
We will probably be passing this back and forth.

MR WH TE: Also for the record, that is the
second edition?

MR, ROTHSCHI LD:  Yes.

ROTHSCHI LD

Was the section on the blood clotting cascade the only
section you wote for this edition?
| believe so, yes.
Just return to that again. |If you could just tell nme
the chapter, or pages, if that is a better way to
differentiate that include the section you wote.
kay.
I think if you | ook around page 145, you are going to
get in the ball park.
I think it begins on the mddle of page 141 and goes to
the m ddl e of page 144, yes.
| directed you to page 145, and the reason | picked that
page is there is continued text that reads creeping
toward clotting.
| see. Let nme take that back again. Yeah. That's
right. Okay. | didn't notice that. GCkay. | likely

wote that as well.
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I amsorry to go through the process this way. Just to
make sure the record is clear, you start at page 141.
Is there a point that your section ends and that is
i nclusive of all of the pages in between? I|n other
words, does it go to the end of the chapter 148? Can
you just be a little nore precise?
kay. | recogni ze sonme of ny argunments on pages 146 and
147. | don't know about the conclusion here. | don't
think I wote the conclusion

| would say it likely starts fromm ddl e of page
141 to the mddl e of page 147.
Al the way up to the concl usion?
Yeah, but not including the concl usion
Understood. You have enployed the termirreducible
conplexity in your witings; correct?
That's right.
Does the concept of irreducible conplexity appear in O
Pandas?
To tell you the truth, | don't remenber
And when | ask that question | believe I amcorrect in
saying that the term does not appear?
kay.
But does the concept that you would talk about in
Darwi n' s Bl ack Box of irreducible conplexity, was that

enployed in any way to wite the section about the bl ood
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| don't think so. | don't mean to be picky, but these

concepts are often very conplex. And the nore one

37

t hi nks about them the nore one appreciates the need to

be as precise as possible.

So | amnot quite sure that |

woul d say that the

exact sane concept that | later tal ked about of

i rreduci ble conplexity is what | was thinking about

her e.

In your discussion of the blood clotting -- let nme

strike that for a monent. Your discussion of the bl ood

clotting cascade in that section, is that the system of

any particul ar organismor set of organi sns?

It is pretty common to nost vertebrates.

So when you are discussing the devel opnent of the bl ood

clotting cascade in this chapter, that is a discussion

of the blood clotting systemfound in vertebrates?

That's correct.

On page 145 -- and | will showit to you after | read

fromthe book -- it is stated only when all the

conmponents of the system are present and in good worki ng

order does the systemfunction properly. And I wll

show you that in the text right there.

kay.

Is that a correct assertion of your

position on the
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bl ood clotting systen?

Well, that's correct for a blood clotting system One
has to be very careful because there are differences in
clotting systens with different organisnms. But for any
particular clotting system that is correct.

So, for exanple, the manmmalian blood clotting system it
woul d be your position that only when all of the
conponents of that systemare present and in good
wor ki ng order does the mammalian bl ood clotting system
function properly?

VWl |, you have to be careful about what you consider to
be a conponent of the system Sone conponents are

hel pful , but not necessary. But sonme are necessary.

So it would be an overstatenent to say all the
conponents of the system nust be present for the system
to function properly?

No. It depends on how you define the system If you
define the systemas the proteins which are needed for
the systemto function, then it is pretty nuch by
definition saying that if one of the proteins is

m ssing, then the systemwon't function.

That is alnost tautological, isn't it; if everything
isn't there, everything isn't there?

In a sense it is, and in a sense it isn't. One can talk

about conponents which are required, but other
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conponents which can nodify different activities of the
bl ood clotting system but which when renoved the system
will go faster or slower or some such thing. So one has
to be careful about exactly what activity, what function
you are trying to focus on

Is it fair to say that some vertebrates have bl ood
clotting systens that contain some, but not all of the
conmponents that are found in the manmal i an bl ood
clotting systen?

| amsorry. Say that again.

Is it fair to say that sonme vertebrates have sone, but
not all of the conponents that are found in the
manmal i an bl ood clotting systenf

I would need to hear about what you are tal king about.

It gets to be a bit difficult because some ani mal s m ght
have clotting components which are not yet recognized to
be such. And the system which has been nost thoroughly
studied is the human systemfoll owed by creatures nore
or less closely related to us.

I know that fish have a nunber of conponents very
closely related to mammual i an ones, but it is not certain
that ones that have not yet been di scovered, whether
they are in fact there or not.

From what we have di scovered in fish clotting systens,

they don't contain all of the sane conponents as the
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human systenf?

Wl |, unfortunately, you don't -- it's not easy to say
because when one doesn't find a factor that you think
m ght be there, that is not necessarily a conclusive
evidence that it is not there. It mght just have a
structure which is considerably different froma human
or a manmal i an factor.

The ot her organi smm ght use a different factor or
some such thing which plays a simlar role and so on
You woul d agree that there are organi snms that have bl ood
clotting systens that do not have all of the components
of all of the identical components of the human bl ood
clotting systens?

There are organi sns that have blood clotting systens
that don't have any of the conponents that humans have,
but they work on different principles.

So when you nake the statement that all of the
conmponents of the system are present and in good worki ng
order, the system functions properly, you are really
referring to how it functions properly in humans;
correct?

Wl |, humans and organi sns that have systens simlar to
humans, yes.

Then there are organi sns that have systens different

t han humans?
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That's correct.
And they work too; right?

They work on different principles.

But they work?

Yes.

They cl ot bl ood?
That's correct. There are nmany ways to clot things.

| noted before that you are identified as a critica
reviewer for this version of O Pandas, this edition?
Ckay. | don't renenber that, but that's fine.

Do you renmenber that you did review versions of O
Pandas before it was published?

| did not. The only thing | reviewed was what | wote.
| didn't have anything to do with the rest of the book
In your experience as a scientist, is it typical to be
descri bed as a reviewer of your own work?

No.

So using your own term nol ogy describing you as a
critical reviewer of the textbook O Pandas and Peopl e
isn'"t really an accurate representation; is it?

MR VWH TE: FEric, can you please show himthe page

you are referring to?

ROTHSCHI LD
This is on the acknow edgnent page, snall roman nuneral

three and you are in the first columm because of your
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pl ace in the al phabet | believe?

No, this is in order of inportance | believe.

Ckay. So you were an inportant, critical reviewer?
| was the sixth nost inportant.

MR VWH TE: Just for the record, he is joking.

Put a smley face there. Yes, | see that. GCkay. Well,
you know, I'mnot quite sure howthat is to be taken in
t hat context.

| guess during ny contribution of ny section,
reviewed the science related to what I was witing
about. So perhaps the people publishing the book had
that in m nd.

ROTHSCHI LD
Did you have any critical reviewers of your book
Darwi n's Bl ack Box?
Yes.
Can you give nme an exanple of a couple of people?
They were anonynous. The publisher of Free Press sent
out the manuscripts to a nunber of people before it was
accepted. | don't know who they are.

But yeah, | don't know who they are. Actually, I
do know one. It cones to mind because he told ne about
it later. 1t's a guy nanmed Robert Shapiro at NYU who is
a Professor of Chem stry there and worker on the origin

of life. He has a blurb on the back of the book you
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m ght noti ce.
| see. Have you subsequently read the second edition O
Pandas and People in its entirety?
No.
Have you read any of it?
Not in a long tinme.
VWen did you read it?
| probably read it in the early 90's, early to md 90's.
Do you have any recollection of its contents?
A coupl e of things, yes. Yes, | do have a couple of
t hi ngs.
Based on your recollection, do you believe it is a valid
presentation of the concept of Intelligent Design?
There are things | agree with and things | disagree
with. | think it is a provocative and interesting book.
Sti pul at ed.
It provokes a | ot of people.
VWhat aspects of the book do you di sagree with?
Well, | would have to read it a little. | don't want to
say offhandedly after not having read it for 15 years or
maybe 12 years or so. But | think they nmake sone
conclusions | would not make, that they junp over
distinctions that | wouldn't in fact nake.

So | amafraid -- without reading it through

again, | amafraid | wouldn't be able to give anything
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specific.
Are there any assertions that you recall -- and
appreci ate the passage of tine. Are there any
assertions you recall that you think are inconsistent
wi th what you understand Intelligent Design to nean?
I nconsistent? Well, again, | do not have anyt hi ng
readily coming to mind. They talk about the fossi
record quite a bit, and it is ny contention that that is
not a good place to look. It is not the best place
perhaps to | ook for the effects of Intelligent Design

I am known for arguing that the best place is to
| ook at the nolecular level. | ama biochem st after
all.

Again, | don't want to say nore than that w thout
having to |l ook at it again.
Have you reviewed the section you wote in the last ten
years?
| amafraid | haven't even done that, no. | have had
other things to worry about.
You coul dn't say right now one way or the other whether
that is a valid description of the blood clotting
cascade and how it m ght have been devel oped?
Wll, it is nmy recollection that the clotting cascade
has not, you know, changed in 15 years. So | assume if

it is the sane one | tal ked about in Darwin's Bl ack Box,
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then it is likely to be correct.

Maybe a better way to phrase that is you can't say right
now whet her your analysis of the bl ood clotting cascade
and how it was developed is a valid anal ysis?

In the book O Pandas and Peopl e?

Ri ght .

Not without reading it again.

Do you expect to testify in support of the District's
use of OF Pandas as a reference textbook?

Carify for ne, if you would, what do you nean by
reference textbook?

Do you understand how t he book Pandas is being used in
t he Dover School District?

It is nmy understanding that an announcenent is sinply
being made that it is available in the library.

Usi ng that understanding of howit is going to be

enpl oyed, do you expect to testify in support of how the
District is using Pandas?

I would be happy to testify that I think it would be a
great book to have in the library, yes.

Whul d you be happy to testify that it is a great book
for students to be directed to if they want to

under stand nore about Intelligent Design?

Yes.

You can say that even though you have not read it in the
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| ast 12 years?

I can say that because | know it broaches the topic of
Intelligent Design. | know it discusses how we can cone
to conclusions of Intelligent Design. It tal ks about
concepts that do not occur in normal biology textbooks
which | think are inportant and which | think would
broaden a student's view of what sorts of ideas can be
brought to bear on these topics.

Are you aware of a new textbook under devel opnent call ed
Desi gn of Life?

Vaguely, I'mafraid. | have heard -- | have heard tal k

of it in the past just month or so I think. And I think

-- well, I think it is under devel opment by Foundation
of Thought and Ethics. | think Bill Denbski is supposed
to be putting it together. Mre than that, | really

don't know.

Has t he Foundati on of Thought and Ethics asked you to
participate in the devel opnent of that book in any way?
I think a year or two ago, Bill Denbski hinself asked if
| would be a coauthor of the book. After hemm ng and
hawing, | said | don't really have tinme. And so that's
pretty nmuch it.

O her than that conversation with M. Denbski, have you
been involved in any way with the devel opnent of Design

of Life?
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No.
Have you had any interaction with M. Denbski about the
contents that would appear in Design of Life?
No.
O her than what you described, do you know anyt hing el se
about the Design of Life?
The book, no.

MR, ROTHSCHILD: | think this would be a good tine
to take a break

AFTER RECESS
ROTHSCHI LD

M ke, as we have tal ked about already today, you wote a
book in 1996 called Darwin's Bl ack Box?
That's correct.
Royalties on that are pretty good | bet?
| do okay.
That book rmakes a case for Intelligent Design; correct?
That's correct.
Is it fair to say this the publication where you unfurl
t he concept of irreducible conplexity?
Yes.
Prior to the publication of Darwin's Bl ack Box, had that
concept ever been described in point by you in anything
publ i shed?

I don't think so. | don't think so. Certainly nothing
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that has attracted as nuch notice.
I amgoing to spend sonme tinme |later on what exactly
i rreduci ble conplexity neans. But first, | want to ask
you some ot her questions about the book

I think you alluded a few questi ons ago that
Darwi n's Bl ack Box did go through sone kind of review
process?
Yes.
Can you describe that review process?
| really don't know rmuch about it. M editor at the
Free Press said that he was going to send out the
manuscript to scientists for their comments. And | know
that one was, as | said, Robert Shapiro at NYyU  And
there were four others. | know another fellow | net him
later on. And there were three others.
Do you know who that other fellow was?
Yes.
VWo was that?
| believe his nane is M ke Atchison who is a Professor
at the University of Pennsylvania | think in either the
dental school or the vet school
Do you know how the reviewers were selected by the Free
Press?
Let's see. | think I suggested sonme nanes. | think I

suggested sonme nanes. And the editor got in touch with
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t hose fol ks.

To tell you the truth, at this point I am not
quite sure whether there were people -- | think there
were people who he got in touch with and couldn't do it.
Sone that could. Sone that did.

VWho were the people that you sel ected -- suggested?

am sorry.

Suggested. Let's see. | guess -- | amnot sure. | may
have suggested Shapiro. | did not suggest M chael

At chison. | suggested the fellow at Texas Tech whose
nane escapes ne now who | had nmet earlier at a public
conference debate on Intelligent Design and Darw ni an
Evolution held at Texas A&GMin the early 1990's who was

an opponent of Intelligent Design

There was sone other fellow | think he is at
Washi ngton University -- or at |east was. | have
forgotten his nane. |It's Sean sonething or other. |

think it was Sean something or other. He is a DNA
sequence analyst. | forget.

I think I suggested a man nanmed Neville
Kal | enbach. He is also at NYU He was the Chair of the
Chemi stry Departnent there, but he said he couldn't do
it.
The fell ow at Texas Tech, you said he was an opponent of

Intelligent Design. Do you know what his position was
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on the history of life type issues?
Vell, fromwhat | renmenber, it was pretty standard
Darwi ni an Evol uti on.
And the other people you identified, did you know what
their positions were on those issues?
Most of them | thought were pretty nmuch standard
Darw ni an positions, but who seened to be at |east
recogni zed that there mght be problenms with the current
i deas, who seened |ike they m ght be used to thinking
about whether or not big issues were correct or not.
And ot her than sel ections based on your recomendati ons,
do you know how the editor selected other people to
revi ew your book?
M chael Atchison -- if | amrenmenbering his nane
correctly -- | believe was an instructor of nmy editor's
wi fe who was attendi ng Vet School at the University of
Pennsyl vania. And so he asked. | think that is the
connection why he asked him
Do you have any understandi ng of what kind of expertise
he brought to bear on the issues discussed in your book?
The issues discussed in ny book are general biochem ca
ones. The systens | tal k about in ny book are ones that
are di scussed in very many biocheni stry textbooks.

Most biochemi sts will have famliarity with these

systenms. And so nobst people will be -- nobst biochem sts



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 51

will be able to comment on themat the |level | discussed
t hem

Is it your understanding that this Dr. Atchison had that
ki nd of expertise?

| did not know who -- | did not find out his name until

| ater.

Do you know now whet her he had any famliarity with

bi ochem stry?

Yes, he's a Professor of biochem stry.

Fair enough. What was the result of this review
process; did you get conments?

| was sent a couple of comments. A nunber of comments.
One of the comments that was sent is on the cover of the
hardcover edition. Robert Shapiro at NYU -- no, I'm
sorry -- Janes Shapiro -- on the hard cover, Janes
Shapiro -- no, Robert Shapiro. | amsorry, Robert
Shapiro is on the hardcover. He supplied a paragraph

| ength comment and al so sone ot her comments, too.

James Shapiro provided -- reviewed the book for a
nati onal review soon after it was published, but he
wasn't actually a reviewer of the book ahead of tine.

| saw sone of the comments from ot her people, but
right nowit escapes ne exactly what they were. | do
renenber that nost of themsaid that yes, there are

probl enms in biochem stry but were reluctant or disagreed
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with the conclusion of Intelligent Design. But
nonet hel ess, they told the editor that there weren't any
errors of biochem stry that they detected in the books.
In Darwin's Bl ack Box, you weren't publishing any
results of your own original research; is that fair?
That's correct.

Do you consider the kind of review that you just
described to me to be the sane as what we call peer
review in the context of, for exanple, your publications
on nucleic acid sequence in "Nature" or "The Journal of
Mol ecul ar Evol ution"?

VWhat do you nean by the sane? [|'mnot sure

Do you consider the review you just described to be peer
review in the same way that you would describe the
process that your research experienced for publication
in "Nature"?

Wl |, the book that | published is a very different sort
of book than the technical papers | was publishing. And
so | think that for the book that | published, this was
yes, a thorough peer review

In your experience as a scientist, is it common to have
the opportunity to select the reviewers of the technica
papers you submit to scientific journals?

You are often requested to submt nanmes of reviewers

because the editors often tines aren't sure who is the
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best people to look to in the field. You submtted
nanes, and the editor selects anbng them

You said this was a very different type of publication
VWat did you nean by that?

Vll, it is a book. It is a book |ength publication

My ot her publications were relatively short papers. It
deals with a nore fundanental issue of science than the
ones that my papers deal with.

And it makes -- and it deals with subjects that
are controversial, which seemto have inplications
beyond science and so on. That's what | neant.

And it is also distinguished fromyour technical papers
in that it does not report original research?

That's correct. | amsorry. Maybe | should say that in
the past, | have published reviews of other people's
papers, too. So that does get into the literature, too
But Darwi n's Bl ack Box does not report origina

resear ch?

That's correct.

I amgoing to hand you a copy of the paperback version
of the book. | would like you to turn to page 232.
(Wtness complies.)

MR VWH TE: Are you going to mark this as an
exhi bit?

MR, ROTHSCHI LD: Do you have any objection to
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t hat ?

MR, MATZKE: No objection

MR, ROTHSCHI LD: Hearing no objection fromthe
owner of the book, we will mark it as Behe 3, but | am
not going to have it circul ated.

(Behe Exhibit 3 was marked.)

ROTHSCHI LD

Could you turn to page 232 which is the chapter entitled
Sci ence, Philosophy and Religion?
Yes.
The first paragraph of that section under the subheading
The Dilemma is what | would call an acknow edgnment to
the hard work that has been done in biochemstry in the
| ast approxi mately 40 years.

Is that a fair characterization?
Yes.
And you say in there the know edge we now have of life
at the nol ecul ar | evel has been stitched together from
i nnuer abl e experinents in which proteins were purified,
genes cloned, electron mcrographs taken, cells
cul tured, structures determ ned, sequences conpared,
paraneters varied and controls done; a |ot of
experi ments?
Yes.

And | realize in this paragraph you are really crediting



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O > O

>

Exam / Rot hschild - M chael Behe 55

the work of hundreds or thousands of scientists; is that
fair?

Yes.
O her individuals that you would sort of consider the
giants in this field?
O biochem stry in general ?
Yes. You are describing the giants in the area that you
are describing in this paragraph?
No. There's nobody in particular. There are people who
spend the better part of their life investigating one of
the systens that | tal ked about, and others which
i nvestigate others and so on. So there's a |arge nunber
of giants and a snaller -- and an even | arger nunber of
prof essionals who did all this work.
You would fit anmong that group; right?
VWat do you nean?
You woul d be anong the |arger nunber of individuals?
You woul d call yourself a giant?
I am a working scientist.
In this area?
In biochem stry, yes.
Does the work of Janes Watson and Francis Crick fal
under this description?
Sur e.

Whul d you agree that they are giants in the field?
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Yes.

VWhat about Jacob Menod, M e-n-o0-d?
M o- n- 0-d?

M e- n- 0-d?

MR MATZKE: | think it is Mo-n-o-d.

I guess he is not that big of a giant then if you don't
know how to spell his nane.
ROTHSCHI LDt
Are you famliar with that nanme?
Yes.
Whul d you consider hima giant in the field of
bi ochem stry?

MR VWH TE: Just for an objection. Exactly what
do you nean by giant? Are you tal king about |eading
peopl e?

ROTHSCHI LDt
I s that your understandi ng, M ke?
| guess by the word giant, you nean renowned
bi ochem sts, renowned scientists.
Fair enough. And Leslie Orgel, are you famliar with
her ?
It is a him
| am sorry.
Yes, | have read his work.

And he is a big figure in this field?
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Certainly not as big as Watson and Crick. It is hard to
rank them but he is a prom nent scientist.
In the first sentence of the next paragraph, you say the
results of these cumul ative efforts to investigate the
cell, toinvestigate life at the nolecular level is a
I oud, clear piercing cry of design in quotes, italicized
and exclamation mark; is that correct?
Yes.
VWhen you make that statenent, are you suggesting that
this is the result concluded by all of the scientists
that are described in the preceding paragraph?
No. | amconcluding that this is the result of their
work. | amnot saying that they have said so
It is not sonething that James Watson has sai d?
That's correct.
Francis Crick?
That is correct. | amsorry. Let nme anmend that.
Francis Crick actually has said that. He said that in a
book of his published in the late 1980's that scientists
have to constantly rem nd t hensel ves that what they see
in biology -- and I m ght be paraphrasing. Wat they
see in biology was not designed, but rather evol ved.

So fromthat statenent and simlar other ones, |
concl ude that what he sees looks to himlike it was

i ndeed designed. If you want to be literary, that it
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cries out design. But he does not -- he resists the
concl usi on.

kay. And when you wite here that the result is a |oud
clear, piercing cry of design, what you nmean by that is
Intelligent Design; correct?

Yes.

Not just the appearance of design?

That's correct.

So this conclusion that is the result of these

cumul ative efforts, this is your conclusion; correct?
No, this is the conclusion based on the work of what

sci ence has discovered. So the structure of the systens
that we have discovered, | say shows workers in the
field or appears to workers in the field as if they were
i ndeed intelligently designed.

Even t hough nost of them don't conclude that?

That's right.

So let's be clear here. This loud, clear piercing cry
of Intelligent Design, you are saying that is sonething
that is a cry being experienced by this |arge group of
prof essi onal researchers, or is it a cry that you are
announci ng?

No. | think if I -- let me try to be clear. | think it
is acry which comes out of the work itself. Just as if

you passed by sonething |ike say M. Rushnore and | ooked
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at that and said you know, | ook at that design, and the
person to your |eft says oh, never mind. W have a
t heory about how that cane about. Sure, it |ooks
desi gned.

My sentence here neans that when a person | ooks at
t hat who has not been defeated or utterly -- whose ideas
have not al ready been diverted by another argunment will
recogni ze the object to be designed.
So is it then a fair characterization of this sentence
to say the results of these investigations of the cel
cry out to everybody this was intelligently designed;
just not all of us recognize it?
It says that people who | ook at this recognize the
design. Everybody who | ooks at it -- or who is
know edgeabl e enough to understand how t hese thi ngs
work, looks at it and can see that it appears to be
desi gned even though sonme people think that sone other
expl anation could potentially account for it.
Again, | just want to be clear on term nology. You said
appears to be designed, but you nean appears to be
intelligently designed?
Yes.
Then you go on in this paragraph to say the result is so
unamnbi guous and so significant that it nmust be ranked as

one of the greatest achievenents in the history of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 60

sci ence.

VWhat is the achievenents we are referring to here?
The discovery that life is purposely designed -- or at
| east, segnents of life are purposely designed.
VWhose di scovery is that?
The scientific community at | arge.
So the scientific community at |arge has made the
di scovery that life is purposely designed?
Right. That is the inplications of their work.
Let's be clear here. That is your interpretation of the
inplications of their work. W are now tal king about a
di scovery.

Janmes Watson didn't discover that life was
pur posel y desi gned; did he?
Not al one. That's correct.
You think he is one of a collective group of scientists
that made that di scovery?
My argunent is that the general work of thousands of
scientists cumul atively showing the intricacy and
el egance in nol ecul ar machinery of life, especially at
the cellular level, nolecular |evel shows the Design of
Life, yes
And the discovery of that circunstance is one of the
great achievenments in the history of science?

Yes.
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And all of these scientists are tal king about
participated in that discovery?

Well, yes, pieceneal, yes. | can give you an anal ogy
maybe. Suppose you were on an archeol ogi cal dig, and
there were 10, 000 people scraping away little bits of
dirt, and eventually they uncovered sone structure, say
a Sphinx or sone such thing. It would be ny argunent
that it was their work that discovered this intelligent
desi gned Sphi nx.

But in the case of the Intelligent Design you are
referring to, this discovery all these scientists

all egedly participated in, they don't actually agree
with, nost of then?

Well, | don't know about that. | know sone don't. |If
we are tal king about tens of thousands or hundreds of

t housands of scientists, | think some of them do.

t hi nk one woul d have to survey everybody in a carefully
wor ded manner to find out what everybody thinks of it.
Then you say the discovery rivals those of Newton and
Ei nstei n, Lavoisier and Schroedi nger, Pasteur and
Darwi n. Again, you are just speaking about the same

di scovery that was the work of -- that was nade by al
these scientists?

That's correct.

And then you go on to say the observation of the
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intelligent design of life is as nonmentous as the
observation that the earth goes around the sun or that

di sease is caused by bacteria or that radiation is
emtted in quanta?

That's correct.

And whose observation are we tal ki ng about now?

VWho observed that disease is caused by bacteria?

No. Who made this observation of the intelligent design
of life?

It is the work of the scientific community that did it.
Again, it is these tens of thousands of scientists?
That's correct.

You are not just referring to yourself?

Sur e.

Again, this is an observation of the intelligent design
of life that you are attributing to all these scientists
even though many of them actively disagree with you, and
many of them you have no idea of their position?

That is correct. M witing in this paragraph is neant
to convey that their work makes nmanifest the intelligent
design of life; although some think that other

expl anati ons may account for it.

Is this book Darwi n"s Bl ack Box what you woul d consi der
your major contribution to the concept of Intelligent

Desi gn?
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Yes.

And am | correct that the signature concept introduced
here is irreducible conplexity?

Yes.

Is it fair to say without the concept of irreducible
conplexity, there really isn't any scientific content to
Intelligent Design?

No. | don't think that's fair.

Wul d you agree that it is one of the primary argunents
in support of Intelligent Design?

It's one of the primary argunents to show the

unr easonabl eness of the alternative explanation to what
nost peopl e woul d recogni ze as design. That is to
Darw ni an processes.

So it is an argunment against the argunment for natura
sel ection?

Yes.

| want to be clear here. 1Is it also an argunent for
Intelligent Design?

Yes.

Is it a central concept to the argunment for Intelligent
Desi gn?

It is an inportant concept. | wouldn't call it central
VWhat are the other inportant concepts in support of the

proposition of Intelligent Design?
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Anot her concept is that when we see a systemwhich is
conpl ex and functional, then we have in our experience
al ways found that such a thing was designed.

So anot her inportant concept is an inductive
argunent that such systens bespeak design. And that in

our experience, we do not have any non design argunents

for them
W will get back to that. | will get back to that in
detail later. But is it fair to say that the concept of

i rreduci ble conplexity, along with the inductive
reasoni ng you just described, the sort of two

conpl ementary pieces in your argunent for Intelligent
Desi gn?

Wul d you say that agai n?

Is the concept of irreducible conplexity and the form of
i nductive reasoning you just described, the two

conpl ementary pieces to your argunent for Intelligent
Desi gn?

Yes.

Are there any other scientific concepts that are

i mportant to the proposition of Intelligent Design?
There are a nunber of -- it depends on how you define
Intelligent Design. There are argunments for Intelligent
Desi gn from bi ol ogy and bi ochem stry. There are

argunents for Intelligent Design fromthe | aws of
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physics, fromthe | aws of chem stry and the origins of
life, fromastronony based on the position of earth in
t he universe and many ot hers.

So the argunments | make are not exhaustive of
argunents for Intelligent Design, but they are
particularly inmportant in argunments for Intelligent
Design in biochem stry.

And what about in biol ogy?

In biology, they are not -- | enphasize in the book that
these argunments are limted. | limt themto nolecul ar
syst ens.

And that is the purview of biochem stry?
That's correct.
You are not meki ng an argument one way or the other as
to whether these principles extend on to biological --
To higher levels of biology, that's correct.
Are there any scientific concepts that you are aware of
or scientific work that addresses the question at the
bi ol ogi cal level for Intelligent Design?
Vll, | have certainly read argunents that features at
hi gher | evels of biology are beyond non design
expl anations. And those argunments tend to be the
i nductive ones that | listed for biochem stry.

That is when we see functioning systens, conplex

functioning systenms, in our experience, they bespeak
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design. Coupled to the fact that rigorous, detailed
expl anati ons of how such systens coul d have appeared by
unintelligent mechani snms are currently I acking.

So | have certainly heard of such argunents. But
as a biochemst, I limt ny owm argunents to nol ecul ar
syst ens.

VWho are the sponsors of those argunents at a biol ogica

| evel ?

I would have to ook themup. | can't think off the top
of ny head.

Are these people who are identified with the Intelligent
Desi gn novemnent ?

Yes. They are certainly people in the Intelligent

Desi gn novenment who nake such argunents.

Do you know whet her any of those individuals are

bi ol ogi sts?

I would have to think about it for a while.

Sitting here today, you can't think of any?

Not off the top of ny head.

In WIIliam Denbski's rebuttal report, the rebuttal to
the various plaintiff's experts which | appreciate you
have not read yet, but he says two sem nal books that
have defined the I D novenent are Darwi n's Bl ack Box and
Denbski, his own design inference.

Do you agree with that characterization?
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Yes.

And Denbski is not a biologist?

That's correct.

O a biochem st?

That's correct.

He is not a scientist at all?

It depends on how you count mathenatics and statistics.
He has a Ph.D. in nmathematics and so on. Mathematics is
the basis of nuch of science.

Do you consider mat hematics, a nmathenmatician, a
scientist?

Sonme | do, yes. There are such things as experinenta
mat hematics, statistics. |t depends on your definition
I would happily think of such people as scientists.
Wbul d you happily think of M. Denbski as a scientist?
I think of himnmore of a mathematician and phil osopher
Not a scientist?

Yes, that's correct.

I, as you might inmagine, read your report very
carefully, and the phrase irreducible conplexity does
not so far as | can tell appear anywhere in the report
except for if you' re quoting someone who was critiquing
your worKk?

kay.

Does that sound correct to you?
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Yes.
And this is your big contribution. Wy didn't you wite
about it in the report?
I was not asked to address the argument for irreducible
conplexity, or indeed to nake an argunent for
Intelligent Design. Well, | was not asked to address
i rreduci ble conpl exity.

| was asked to address a set of specific topics
that M. Thonpson gave to me. |In doing so, | wote the
report that you have.
And just going back to sonething you said earlier. You
said irreducible conplexity is an argunment agai nst the
unr easonabl eness of the alternative of Darwinism is
that correct?
Ri ght .
Am | understandi ng you correctly that by itself,
i rreduci ble conpl exity does not denonstrate design; it
nmerely denonstrates the flaw in the alternative?
No. | think it does both. In nonbiologica
ci rcunst ances when we see a conpl ex object that has a
function such as say the faces on M. Rushnore, we
recogni ze themto be desi gned.

And in other circunstances when we conme across a
nousetrap or so, we recognize those to be designed. The

nmousetrap we specifically recogni ze to be desi gned,
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well, a big contributing factor is that it is
i rreduci bly conplex. It needs a nunmber of different
parts to function

Nonet hel ess, in biology, the current paradi gmfor
how much conmplexity would arise is Darwin's paradigmfor
how life arises is Darwin's Theory of Evol ution by
random nut ati on and natural selection

And the concept of irreducible conplexity is
i ntended to argue that there are some systens that
resi st such explanation in ternms of small changes and
natural sel ection.

But at the sane tine, when we see such systens, we
recogni ze themto bespeak design, point to design

I was wondering | hate to ask, but | have a ful
gl ass of water here. | would like to nake a little
break whenever it is convenient.
You are always entitled to take one. Let's do it.
Thank you.

(A recess was taken.)

ROTHSCHI LD:

M ke, | want to go back to something you said a few
m nutes ago which is just to confirmyou were not asked
to describe irreducible conplexity in your report?
That's correct.

And you al so said, but you may have qualified it, so
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want to nmake sure the record is clear. You weren't
asked to nake the case for Intelligent Design in your
report?

That's correct.

So you didn't?

| did not.

&oi ng back to the book Design of Life, the forthcom ng
book Design of Life, if you were described as an aut hor
of that book, as one of the authors, would you agree
that that is a fal se statenent?

That's correct.

And if M. Denbski had represented that he had reached
out and secured your support and work on the book, that
woul d be fal se?

| think he did ask me if | would be a part of the team
witing it, and | said | didn't have tine. So he
reached out. And he may have said sonmething |ike well,
when it is done, maybe we can list you as an aut hor

If he represented that he had solicited new materi al
fromyou for the book, would that be a fal se statenent?
New materi al ?

New text to be part of the book

For me to wite material for the book?

Ri ght .

He solicited it. | believe | told him-- and this was a
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whi |l e back again -- that | didn't have tine to do so
Just to be clear, a statenent that you are coaut hor of
t he book would be fal se?
I will not have witten anything. | mght be -- he
mght in the future be able to persuade nme to revise
some of the text or go over it to make sure that | think
that it correctly describes Intelligent Design and so
on.

So if one wishes to call such a contribution
aut horship, in the future then I would be possibly an
aut hor .
If one were to say that now you were a coaut hor of the
book, that would be fal se?
Wll, it depends on if one had in mnd this future
activity and anticipated | was going to be involved in
it.
Whul d you characterize yourself right now, Mke, right
now a coaut hor of the book?
I would not characterize nyself that way.
In Darwin's Black Box at page 39 -- let ne rephrase
that. Could you turn to page 397
Yes.
Tell me if your definition of irreducible conplexity is
found on that page.

That is the definition | gave in the book, yes. | have
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since tweaked the definition a little bit.
W will get to that. And is the definition on page 39
is that the text in the bottom paragraph that begins by
i rreduci bly conplex I mean a single systen?
That's correct.
And just in terms of the definition of irreducibly
conplex in this book, can you tell ne where it ends in
thi s paragraph?
It continues just for that sentence by irreducibly
conplex, | mean a single system conposed of several well
mat ched, interacting parts that contribute to the basic
function wherein the renoval of any one of the parts
causes the systemto effectively cease functioning.
Explain to me how that definition has been tweaked.
In response to -- sone critics of ny position have
argued that if one starts with a systemwhich al ready
perfornms some function, one could potentially add a new
conponent which woul d assist the preexisting systemto
function. And that in theory, one could eventually get
to a point where the extra conponent is required for
functi on.

And so in order to try to head off sonme
theoretical difficulties, | changed the definition in ny
paper in Biology and Phil osophy to add a phrase that by

necessity, the systemhas to have these parts.
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| should add that the critics who brought up these

suggested difficulties did not give what | thought were
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real exanples of the phenonenon that they had in m nd.
But it was a theoretical difficulty that I sought to
address.

kay. |Is the paper you are referring to where the
definition was tweaked The Biol ogy and Phil osophy
Journal article that was attached as Exhibit 8 to your
report that you should have?

Yes.

You can open up that notebook, and you will find that

Exhibit 8. Is that the right article?

And the article is entitled A Reply to My Critics;
correct?

Yes.

Can you show me where in this article you tweak the
definition? | think the bottom of page 694 is correct,
but don't take ny word for it.

| think it is at the bottom of page 694.

You said the defect can be repaired easily enough by
inserting a word to define irreducible conplexity as a
singl e systemwhich is necessarily conposed, and you go
on fromthere?

Yes.
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If we turn to page 695, on the top half of the page you
say however conmentary by Robert Pennock and ot hers has
made nme realize that there is a weakness in that view of
i rreduci ble conpl exity.

You go on at the bottom of the page to say there
is an asymmetry between my current definition of
i rreduci ble conplexity and the task facing natura
sel ection.

And just sort of in lay terms, ny understandi ng of
what you are describing here is you shouldn't work
backwards --

Yes.

-- fromthe full system That is not what natural
sel ection does. You have got to work bottom up?
That's correct.

And you say in this article | hope to repair this defect
in future work; is that correct?

Yes.

Has that defect been repaired?

| have not done that yet.

So you recogni ze in that paper witten in 2001 that
there is a defect in your current definition of

i rreduci ble conplexity, but now in 2005 you have not
repaired that?

| did not viewit as inportant.
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Expl ai n what the consequence of this defect is to your
proposition of irreducible conplexity.
Virtually nothing. Pennock's argunent was that if one
started out with a systemthat was nore conplex than the
systemthat he had in mnd to produce, then you could
take away parts froma preexisting nore conplex system
to produce the irreducibly conplex | ess conplex system

H s exanpl e was a chrononeter which sailors can
use to determine their position at sea by keeping tine
very accurately. Hs argunent -- although he did not
give details -- was that perhaps if some part of the
chrononeter was broken, then it mght not necessarily
keep tine accurately enough to be used to deterni ne
position at sea, but perhaps it could be used as a watch
or in some |less rigorous circunstance.

| viewed that argunent as a sort of kind of
i nteresting phil osopher's type of argunment, but one
which had little to do with the biochem cal enpirica
problemthat | was trying to address. And in the
intervening tinme since he wote that, | have not found
that to be -- yet to be a nore inportant question to
address than other questions than | have spent tinme on.
But it is fair to say that your definition which
di scusses sort of renoving a part fromthe whole is not

symmetrical to the challenge facing natural selection
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which is starting fromsonme precursor with sone subset

of parts and building up to the nore conpl ex structure?
Wl |, the whol e purpose of nmy definition was not to be a
phi | osopher since I am not a phil osopher. | was not
trying to devise sone rigorous set of words to describe
sormet hi ng.

| was trying to put a focus on what | saw to be an
enpirical problemfor Darwin's Theory of Evolution by
random nut ati on and natural selection. | imagine there
could be other sets of words that would do that better
but I thought it to be quite sufficient to put a |ight
on the problemthat | saw.

MR, ROTHSCHI LD: Ed, one thing | neant to put on
the record at the beginning is that M ke has served two
rebuttal reports on the deadline as agreed by the
parties. QObviously, that is very close in time to his
schedul ed deposition.

VWile | have | ooked through them | haven't had
time to process themin the same way | have his initial
expert report. And while I amnot prom sing or
threatening to do this, I do want to reserve the right
of have anot her day of deposition to go over those
rebuttal reports.

MR VWHTE | will object to that because it was

served on you on tine. You have your seven hours of
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deposition time pursuant to the rules.

MR, ROTHSCHI LD: Cbvi ously where rebuttal reports
were filed by people who did not file the initial
reports, there is a second seven hours avail able for
their deposition. And | think the sane rule applies for
an expert like Mke or Bill Denbski who filed
effectively a whol e second report.

But we don't have to resolve that here. | just
want to reserve our position on that.

MR, ROTHSCHI LD: Could you mark this as the next
exhi bit?

(Behe Exhibit 4 was marked.)

ROTHSCHI LD

M ke, do you recogni ze the docunent | have marked as

Behe 4?
Yes.
Wat is it?

It an interview. It is an interviewthat Mark Ryl and
did with ne and had published in a publication called
Qur Sunday Visitor

That is a publication of the Discovery Institute's
Center for Science and Cul ture?

No, it is a Catholic organization which puts that out.
I just pulled it fromthe D scovery Institute site.

Yes, they have it placed there.
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On the second page of the version of the article that |
handed to you, there is a question what if the
Intelligent Design (ID) novenent, and you answer t hat
guesti on.

And in the second paragraph of your answer, you

say we are told by "Science" with a capital "s" that the
universe is just matter and energy in notion, but it
turns out that actual evidence of science does not
necessarily support that philosophical claim

I am curious what you mean by science with a
capital S
kay. Let me say here that the interview was pretty
much written by Mark and passed by me for my approval.
He wote it in question/answer form So the words he
chooses are not necessarily the ones | nyself would have
chosen.

So I'mnot quite sure howto interpret what he
meant by that phrase we are told by Science with a
capital S
| amcorrect that you reviewed this before it was
publ i shed?
Yes, | did.
I ncluding Science with a capital s?

| reviewed it, yes.

Sitting here today, you can't tell ne what it neans?
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I will not -- the words really actually weren't ny own |
must say. | do not want to say what | thought was neant
by that.

Did you have any understandi ng of what was neant by that
when you reviewed this?

Yes. It is a popular notion that science postul ates
that the universe is conposed of matter and energy, and
that specifically a claimwhich is often advanced in the
nane of science, that those are the only -- the only
entities that exist is also w despread.

An exanple of that | think is the tel evision
series which was introduced by the [ ate astrononer Carl
Sagan whi ch he woul d begin by saying the universe is al
that is, was and ever wll be.

So in this interview for a popul ar audi ence,
think it was referred to here as this popul ar conception
that science is materialistic.

And when you use the materialistic, what do you nean by
t hat ?

VWll, | nean that at bottom the really existing
entities are sinply matter and energy, or matter, energy
or whatever physicists understand themto be. That in
fact, there is nothing beyond that that actually exists.
And then agai n understanding that you may not have

witten this text, it says nore specifically in ny field
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of biology, the ID novenent is beginning to question the
cl ai ns of neo-Darw nian Evol uti onary Theory.

Is that neant to describe you, is that an accurate
description, your field of biology, or should it have
been imted to biochem stry?
Yes, it should be limted to biochem stry. But nost
peopl e who woul d read a nmagazine of this sort don't
real ly distinguish between subdisciplines of biology.
But again in ternms of the clainms you are naking on
behal f of Intelligent Design, they are limted to the
bi ochem cal arena?
That's correct.
Turning to the top of the next page, you tal k about or
the article states that you tal k about questions about
undi rected evolution that arose for you after reading a
book by another scientist who was skeptical of
Darwi ni sm

Who is that scientist?
A man nane M chael Denton
Do you know whet her M chael Denton is still skeptical of
Dar wi ni sn?
I haven't spoken with himin a few years, but | have no
reason to think that he's not.
And then not wi thstandi ng your audi ence, you do get into

t he di scussi on of biochem cal structures and
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bi ochem stry, and you say we know that to go from one
ki nd of conplex protein structure or function or cascade
to anot her requires many changes. And then you say we
can in effect quantify those changes and their
probability.

VWhen you state that, is there a particul ar
nmet hodol ogy you are referring to?
Vll, yes. It is fairly sinple straightforward
mat hemati cs, the probability, what am no acid changes
woul d have to be nmade in order to have one conpl ex
function turn into a conpletely different conplex
functi on.
And is this a nmethodol ogy you devel oped, or is this one
commonly used in the field of biochem stry?
It is essentially mathematics. Regul ar mat hemati cs.
In terms of the application of this mathematics to the
bi ochem cal principles you are tal king about, could
find that nethodol ogy reported anywhere?
You can find a portion of it in a paper in Protein
Sci ence that mnyself and David Snoke published recently.
And is there anywhere else | would find that nethodol ogy
descri bed?
You can find it in a nunber of -- well, let me back up
and say you can find mathematics that would lead to

simlar conclusions as | speak about here if you applied
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the mathematics to irreduci bly conpl ex systens.

It is however uncommon for evolutionary biologists
and people in the field to even consider irreducibly
conpl ex systens. They often tinmes nake the assunption
which is not explicitly justified, that single changes
can either give beneficial or detrinental effects.

In ny paper with Snoke, we considered the
situation where a system woul d have to undergo multiple
changes before exhibiting a beneficial effect to the
organi sm \When one does that, you get the -- you can
gquantitate the probability.

W will go back to that article in alittle bit.

Towar ds the bottom of the page you tal k about a problem
for neo-Darw ni smsince by hypothesis there is no plan
or purpose or intelligence and biol ogi cal change.

Am | correct in understanding that the concept of
Intelligent Design does include the proposition of a
designer acting with a plan or a purpose?

Yes, that -- if | may expand on that. You can tell that
t he desi gner had the purpose of producing the system

t hat was produced. Just |ike whatever else you can tel
about M. Rushnore, about the guy who did it, you can
tell he had the purpose of producing those faces on the
nount ai n.

And so using one of your exanples, one can concl ude that
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t he desi gner had the purpose of designing the bacterial

fl agel | un?
Correct.

And had a plan to devel op that?

Wl |, dependi ng on how you define all these terns --

Your terns.
| am sorry.

Your terns.

Mark Ryland's terms. Yes, | think one could use that

word pl an.

Is Intelligent Design capable of describing what the

desi gner's purpose was?

Beyond producing the systemitself, no.

Is Intelligent Design capable of describing the plan for

devel opi ng the biol ogi cal systenf?

In this sane thing, beyond the plan of producing the

system no.
Is Intelligent Design capable of determ ning the
identity of the intelligent designer?

Not at the present tine.

Wy do you qualify it in that way? What are you | ooking

for that would all ow --

Further information m ght always conme up. For exanple,

as | wite about |I believe in a rebuttal report,

are a group of people who think that the designer

t here

is

a



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 84

space alien, the Raelians.

So if those space aliens communicated to us or if
we in the future develop technology to fly to a distant
pl anet and canme across their civilization or some such
thing, then we could have evidence of who that designer
was. It may not be probable, but it is not
theoretically excl uded.

Intelligent Design doesn't base any of its propositions
on Realian phil osophies or beliefs; does it?

No.

Raelianismis actually a religion; is it?

| don't know. | don't think it is actually. It depends
on what you nean by a religion. | amnot sure.

Do you know whet her Rael i ans descri be their organizing
principle as religious?

I do not know for sure. As a matter of fact, | don't
think they do. As a matter of fact, |I think they are
ant agoni stic towards religions as usually understood.
Does Intelligent Design Theory have anything to say
about the possibility that space aliens could be the
designers of nol ecul ar structures like the bacteri al

fl agel | un?

Intelligent Design Theory right now sinply states that
these structures were designed and right now | eaves open

t he question of who the designer was. |t does not
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foreclose it. It doesn't say we can't determine who it
was. It just says we don't have enough evidence now to
determine who it is.
And | take it that the conclusion of Intelligent Design
at this tinme does not incorporate into its reasoni ng who
t he designer is?
That's correct.
&oi ng back to the space aliens, would space aliens of
the kind you just described, would those be natura
actors?
Yes.
And woul d the conundrumthen arise how did they cone to
be?
It may or may not. As | amsure you know in one of --
actually in the expert report | submitted, Francis
Crick, whom you have mentioned earlier who was the Nobe
Prize winning co discoverer of the structure of DNA
proposed life on earth nmay have arisen by being seeded,
pur posel y seeded, intelligently seeded by space aliens.
And he published a paper, along with Leslie Ogel to
that effect in a journal called Icarus in the early
1970' s.

In that paper, he said that -- he addressed that
same question of whether this would sinply push back the

qguestion of the origin of the designers -- or at |east
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the originators of life. For ny purposes, you can just
say that maybe they designed everything el se, not just
started life.

But he said that well, even if it does push back
t he question nonetheless historically, it is of interest
to determne howlife started on earth. Even if we
can't answer the question of where those aliens cane
from nonetheless it is of interest to learn where life
on earth came from

He al so specul ated that perhaps conditions were
considerably different on the alien planet, and that
perhaps life could have originated there without
intelligent intervention. So at |least theoretically, at
| east some smart person believed that did not
necessarily push the question back continuously.
You have said yourself you don't find the space alien
proposition particularly satisfying; correct?
That's right.
O the idea of sonme kind of tine transfer; correct?
| said | consider themto be inplausible, yes.
VWhen you made the presentation to residents of Dover,
you were asked the question who is the designer
correct?
| forget. | certainly may have been. | don't renmenber

everything that was asked.
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Do you renenber giving the answer in that session |
think it is God?

| don't renmenber. But | have certainly said that in the
past. As a matter of fact, | say that in Darwin's Black
Box. | said that while these other things are
theoretically possible, nost people, including nyself,
wi || conclude that the designer is likely to be Cod,

yes.

And when you say that, what is the concept of CGod that
you are holding? It is probably not George Burns. Who
is God?

VWo is God? O course, that question has vexed a | ot of
people for a long, long tine.

VWhat are the characteristics of the God you are
referring to when you say | think it is God?

VWhat do you nean by characteristics? | amnot sure.

VWhat is in your mnd when you say | think it is God?
VWat are God's attributes?

I ama Roman Catholic. So my conception of God is
pretty nuch what Roman Catholicismholds. [If you want a
description of that, there are many, many books on

t heol ogy and so on which are available. | amnot a

t heol ogi an

Do you consider what you have described as the Darw ni an

Theory of Evolution to be inconsistent with your faith?
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No. As a matter of fact, | used to believe that
Darwi ni an Evol ution was true. | was taught Darw ni an
Evol ution in parochial school
After reading Denton's book, | saw there could be
scientific objections against it which had never really
crossed ny mnd because | had been taught the idea in
col l ege and graduate school and so on. So |I becane
skeptical of it based on scientific reasons rather than
t heol ogi cal ones.
You have raised a possibility, albeit skeptically, that
space aliens is one possible designer. Could the
intelligent designer be any natural actor we are
currently aware of on earth?
Could you clarify that? Do you mean people who are
alive today or things who are alive today?
The types of creatures or living organisns that are
al i ve today.
Is it possible? Yes. 1In ny book -- and | should
preface this by saying that I am not proposing this as
somet hing true, but, of course, often tines in science
t hi ngs that appeared outl andi sh turned out to be true.
So it is entirely possible as | say in nmy book as
far as | know, that a human or a person wi th humanli ke
intelligence in the future could in fact design an

organi sm
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Scientists are currently nmaki ng changes in
organi sms. There's a project out to try to construct a
cell fromscratch. So | think there's no reason for ne
to think that a person of human intelligence could not
have designed living systens.

Now, of course, we are tal king about the past. So
one woul d have to al so i nvoke sonething exotic like tinme
travel. But as | said innmy -- | amnot a physicist.

But as | said in Darwin's Black Box, there have been
specul ati ons about tinme travel, and | referenced sone
Scientific Arerican article, in the relevant conmunities
of physi ci sts.

So | know of no |ogical reason why a humanly
intelligent agent with sone special effects could not
have designed the life we see.

And the special effect you are referring to is tine
travel ?

That's correct.

And without time travel, that --

That would be difficult.

| mpossi bl e; right?

Never say inpossible in science. But | know of no way
it could have been.

Even if we specul ate on the possibility of time travel,

there's quite a few sort of theoretical obstacles to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 90

that concept? For exanple, how did we get to that
future creature, that future human

O course, when you talk about tine travel, there is al
sorts of paradoxes. | nention those in ny book as well,
things |ike grandsons shooting grandfathers and so on
Any science fiction novie will show you | ots of

par adoxes.

The point | was naking there though is apparently
serious physicists had been tal ki ng about the
possibility. And I, as a lay person with regard to
physics, could only say well, maybe that m ght be
possible. And if it is possible, then the intelligent
designer that | speak of could have been a natura
creature.

And ny point in saying that was to show that the
argunent | was making pointed sinply to Intelligent
Design. | was not making a theol ogi cal or phil osophica
argunent trying to prove the existence of God or any
ot her supernatural being.

Just thinking we may have to Mchael J. Fox and
Christopher Lloyd in as rebuttal experts, but we'll
cross that bridge.

Then towards the bottomof this article that
apparently M. Ryland penned for your attribution, at

the very end of the article, you are quoted as sayi ng we
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are at the very beginning of a paradigmshift in

bi ol ogy, and nobody really knows where this will end up
VWhat do you nean by a paradi gmshift?

Well, a paradigmis essentially a way of seeing the

world. And a paradigmshift is to go fromone way of

seeing the world to a different way of seeing the world.
For exanpl e, when Newtoni an physics was thought to

describe correctly --

| amsorry to cut you off. | really want to know what

you think the particular paradigmshift is as conpared

to -- | amnot criticizing you.

You didn't ask that. You just asked what | neant by a

par adi gm shi ft.

Fai r enough.

I amthinking that the paradigmshift is a changing from

a view where we think that unintelligent nmechani snms can

conpl etely account for what we find in life to one in

which we see that intelligent effects are al so necessary

to account for what we see in life.

W tal ked a while back about your submission to

scientific journals of your work in the nucleic acid

sequence area; correct?

Yes.

And | want to now shift to the concept of Intelligent

Desi gn and ask you whet her you have submitted any of
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your work on Intelligent Design to peer reviewed
scientific journal s?

Yes, | have.

Descri be those publications.

There were two of them | submitted a manuscri pt
simlar to the one that became "Reply to My Critics" in
Bi ol ogy and Phil osophy. | submitted that to the Journa
of Mol ecul ar Evol ution.

kay.

And | also was invited to submit a manuscript discussing
Intelligent Design to a journal called Quarterly Review
O Biology. | agreed to do so. But later, on the
editor got back and said that the Editorial Board had
decided that their journal would not publish argunents
for Intelligent Design.

Are those the two exanpl es?

Yes. | should include ny paper on protein science which
I think -- which is relevant to Intelligent Design
Let's start with that. The protein science article,
that article does not actually nmention Intelligent

Desi gn; correct?

That is correct. It just talks about problens with
Darwi ni an Evol uti on.

And so woul d you agree that that is not an article

maki ng the case for Intelligent Design?
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It nmakes a piece of the case, a small piece of the case.
And does that article ever use the termirreducible
conpl exity?

| was specifically told by a referee for the journal to
renove the termirreduci ble conplexity because it was
controversial and had appeared in ny book. 1In the
original article I had witten, it did in fact appear
And did it actually -- was that termused in conjunction
wi th an actual biological systemthat you were
resear chi ng?

This was a theoretical paper which used a mat hemati ca
nmodel to discuss protein evolution

So am | correct in understanding though that that paper
didn't report any original data or research?

Wll, yes, it did. It reported our origina

cal cul ati ons on these sorts of systens.

It didn't do any sort of |aboratory experinents?

No, it was a theoretical paper.

VWhat was your understandi ng why you coul dn't use that
termirreduci bly conpl ex?

The only thing | can tell you is what the reviewer told
me. It was a controversial termthat had appeared in ny
book, and that it should not appear in the paper

Did you argue with hinf

No.
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Am | correct in understanding that sort of the purpose
of this article was to show a challenge to Evol ution

t hr ough Darwi ni an processes?

| amsorry. Could you say that again?

Am 1 correct in understanding that the purpose of this
article was to show a chall enge to Evol ution through
Darw ni an processes?

Yes.

And the chall enge was to the process of binding of

pr ot ei ns?

That was one of the possibilities. The paper concerned
t he devel opnent of features of proteins that required
mul ti ple am no acid changes fromthe parent protein.
One of those features could have been protein binding
surf aces.

You wite in the article, and it's attached as

Exhi bit 10 to your report, that -- and I am now reading
from page 2657 at Exhibit 10.

kay.

The bottom corner, the discussion with the headi ng The
Model and Its Limts, you state our nodel is restricted
to the devel opnent of MR features by point nutation in a
duplicated gene. W strongly enphasize that results
bearing on the efficiency of this one pathway as a

conduit for Darwi nian Evolution say little or nothing
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about the efficiency of other possible pathways.

Thank you.
MR VWH TE: Just let himcatch up to you, please.

| missed the place. That's correct.

ROTHSCHI LD:
So this paper it would be fair to say doesn't nake the
case agai nst Darw ni an Evolution generally, it just
attenpts to denonstrate the chall enge of one potenti al
pat hway?
It concerns one pathway which is often tinmes spoken of
inthe literature as a prine way in which new proteins
and new protein functions could arise. So the purpose
of this was to show that that assunption, which is
preval ent in the biological comunity, has unconsidered
problens. That's correct.
But doesn't consider the other pathways?
It limts itself to the one pathway.
And in terns of that one pathway, what was the
concl usi on that you and your coauthor arrived at?
The conclusion in a nutshell was that when nore than one
mutation is required in a duplicated gene for the
acqui sition of a new biochem cal feature, that it would
require |l arge popul ati on sizes and/or |ong nunbers --
| arge nunmbers of generations, much time in order to

produce such a feature
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And that as the feature required nore and nore
changes, then the popul ation sizes and | ength of tine
becane prohibitive.

Prohi bi ti ve neani ng?

That it would be | arger than nost popul ati ons of

organi snms on earth, and the tine would require | onger
than geol ogical -- longer than life has existed on
earth.

Does any of the biol ogical systens being di scussed here
fall under your definition of irreducibly conplex?
Vll, it is related to the question of irreducible
conplexity. In nmy book when | talk about irreducibly
complex, | was really oversinplifying nuch of the case.
That the difficulty I see for Darwinian Evolution is in
fact nuch nore severe than | nade it out to be.

VWhen | tal ked about irreducible conplexity in
Darwi n's Bl ack Box, | focused on the different parts of
a system such as the flagellum which would be required
for it to function. However, | did not spend much tine
tal ki ng about the ways in which the part of the systens
woul d specifically recognize each ot her

Machi nery in our everyday world is assenbl ed by
intelligent agents. But nol ecular machinery in the cel
has to self assenble. This is a requirenent above and

beyond the functioning of the nolecular systemitself.
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In order for nultiple parts to recogni ze each
other, areas of the surfaces have to be conpl enentary,
chemically and physically conpl ementary to each ot her

Usual Iy that involves multiple am no acid
resi dues. Amno acids are the subunits which conprise
proteins. The difficulty for Darw nian Evolution is
when one has to change nultiple things before one gets a
sel ectabl e function, a function that hel ps out an
organi sm

In ny book, | focused on the nultiple changes at
the protein | evel which would have to take place in
order to get a functioning protein system One could
also look at it at the amno acid |evel to ask does one
need nultiple changes sinply to assenble the systemin
the first place

So the general problemfor Darw nian Theory is the
same at the protein level in the question of devel oping
protein, protein interactions because multiple changes
woul d have to occur in order for -- in general for
proteins to bind to each other. So it is a related
concept. It is a related concept.

So to sumarize, there is even nore steps required for
Darwi ni an Evol uti on than you suggest in Darwi n's Bl ack
Box?

Yes.
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Transferring to the Intelligent Design concept, does
this mean that there are sinmlarly many interventions
required by the designer to create the systens that you
are referring to?

VWhat do you nean by intervention?

Actions by the designer.

Do you nean actions during the course of life's history
or independent actions? | amnot sure.

Actions in the devel opment of any particul ar systemthat
you are using as an exanple.

I don't think one can tell. One can inmagine. One can
specul ate that there are systens say |ike software
systenms which are intelligently witten at one period of
time, but whose features only becone active at |ater
peri ods of tine.

So as far as Intelligent Design is concerned, one
can't tell whether there were nultiple, or one, or even
zero interventions depending on how you want to define
the word intervention by an intelligent agent in life.
The manuscript that was subnmitted to the Journal of
Mol ecul ar Evol ution you said was simlar to what we have
as Exhibit 8 to your report; correct?

Yes.
Was that manuscript rejected by the Journal of Mbdlecul ar

Evol uti on?
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Yes.

Were you told why?

I was sent a copy of the referee's report.

VWhat was your understanding of why it was rejected?

I would have to refresh ny nmenory, but the editor of the
Journal of Mol ecular Evolution sent it not out to a
reviewer, but to another nmenber of the Editorial Board
who very strongly objected to the idea of Intelligent
Desi gn, who tal ked about God and various religious
concepts in his report.

| had not nentioned any of those in ny paper. MW
paper was a shortened version in which | focused on the
bl ood clotting cascade and ny conversations with a man
named Russell Doolittle, who was a scientist who works
on the bl ood clotting cascade.

The reviewer, it's ny inpression again -- | have
to |l ook back at it -- had very strong phil osophica
objections to the concepts | was di scussing.

As a matter of fact, he had objections to what I
had witten in Darwin's Bl ack Box, which did not appear
in the paper that | had submitted to the Journal. And
he was nostly arguing agai nst those, rather than in the
content of the manuscript that | had submtted.

The version of the article that eventually appears in

Bi ol ogy and Phil osophy actually does di scuss God and the
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supernatural to some extent; is that correct?

That's correct.

That is different than what you submitted to JME?
That's correct.

Have we now exhausted all of the articles that you have
ever submitted to peer reviewed scientific journals on
the subject of Intelligent Design?

That's correct.

And al so exhausted any requests you received from
journals to publish on the subject?

I think so, yes.

I am not sure whether you would differentiate -- and you
can tell ne if you don't -- but have you published --
subm tted any peer reviewed articles on the subject of

i rreduci ble conplexity?

I am gl ad you brought that up. | submitted several and
they were published in peered review journals in

Phi | osophy of Science journals. The Phil osophy of
Science journals that | have submitted to |l find to be
much nore tolerant to objections to Darwi nian Theory
than the scientific journals that I have submtted to.
That is why several of ny papers appear there.

Have any of the articles you have submtted to peer
reviewed journals contain any enpirical research?

They contain lots of enpirical research. | discussed
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the blood clotting systemand bacterial flagellumand so
on.

Let me amend that to your own enpirical research.

Let me just think. Could you rephrase the question?
There are some articles, | amnot sure if they would fit
under the category.

Have you submitted any articles to peer reviewd
scientific journals on the subject of either Intelligent
Design or irreduci ble conplexity that report your own
original enpirical research?

So it is scientific journals now?

Yes.

| have submitted enpirical research to scientific peer
revi ewed journal s which questioned aspects of Darw nian
Theory, but not ones which nake a positive argunent for
i rreduci ble conpl exity.

And when you say you have subnitted articles to peer
revi ewed journal s questioning aspects of Darw nian
Theory, do those contain original research?

Yes.

VWhat articles are you referring to?

There's an article in the Journal of Ml ecul ar Biol ogy.
I have forgotten the title. It concerns histone H4 and
its am no acid sequence and its ability to tolerate

changes.
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VWhen was that published? | should say was it published?
Yes, it was. It was published in the Journal of
Mol ecul ar Bi ol ogy in 1996.
Anyt hing el se that fits that description?
MR VWH TE: Wy don't you clarify for the reporter
whi ch one you were tal ki ng about ?
It is Agarwal and Behe, 1996, Nonconservative Mitations
are Wll Tolerated in the G obul ar Regi ons of Yeast
H stone H4. It is published in the Journal of Ml ecul ar
Bi ol ogy, Vol une 255, pages 401 to 411
ROTHSCHI LD
Are there any other articles that would be responsive to
the question | asked?
| think that is all.
Are you aware of any publications by any other
scientists subnmitted to peer reviewed scientific
journals on the subject of Intelligent Design?
There are two others -- three. Let nme think. There's
one on -- can you repeat the question? | amsorry.
MR, ROTHSCHI LD: Pl ease read that back, please?
(The question, "Are you aware of any publications
by any other scientists submtted to peer revi ewed
scientific journals on the subject of Intelligent
Design,” was read by the reporter.)

On the subject of Intelligent Design, no.
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You are aware that there was an article that was

subm tted by Stephen Meyer to proceedi ngs of the

Bi ol ogi cal Society of Wshi ngton?

Yes.

Rem ndi ng of that, would that fit the description I
gave?

Yes. | amsorry.

Did that article report any original research?

| actually haven't read the whole article, but I think
so. | think it is an analysis of existing research
Not origi nal research?

It is an analysis of existing research, yes.

And not his original research?

That's correct.

Do you consider Stephen Meyer a scientist?

Yes. He has a degree in geology | think from-- | have
forgotten exactly where he worked. He worked as a
geophysicist for an oil conmpany for a nunber of years
bef ore pursuing an advanced degree in phil osophy of

sci ence.

Do you understand his article on the subject of
Intelligent Design to involve any principles of geol ogy
or geophysics?

I am not a geol ogi st or geophysicist so | wouldn't know.
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You have never even read this article?
I have not read it in full, no. | have only read it in
part.
You do consider that an exanple of a peer reviewed
article on the subject of Intelligent Design?
From news reports | have read, yes.
That is the only one that you are aware of ?
There are lots of articles related to -- that inpinge on
the question of Intelligent Design. But as the reaction
to Meyer's paper shows, if one uses the phrase
Intelligent Design in a journal in the scientific
community, all sorts of red flags are raised. People
get very excited. And there is a lot to deal with

So no, | do not know of anybody el se who has taken
on the problenms of inserting the phrase Intelligent
Design in their papers.
So it is your view that the reason that Intelligent
Design can't find its way into peer reviewed scientific
journals is the scientific prejudi ce against that?
That is one | arge reason, yes.
Anyt hi ng el se?
Anot her reason is that nost scientists are educated not
to think of Intelligent Design or to think strictly in
Darwi nian ternms. So that even when they speak of

systens and make anal ogi es between the systens they have
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di scovered in life and intelligently designed systens
that we see in our human world, they don't nake the case
for Intelligent Design.
In Darwin's Bl ack Box, you make a nunber of statenents
about scientific publications. And you are welcone to
turn in the book, if you like.

On page 185, you say scientific authority rests on
publ i shed work, not on the mnusings of individuals.

Do you recall making that statenent?
VWere is that, page 1857
Yes. It is in the second full paragraph about a little
| ess than two-thirds of the way down.
Yes.
Is that a statenment you stand by?
Yes.
And then you say on the next page in effect, the theory
-- this is the very last sentence in the chapter -- in
effect, the Theory of Darw nian Ml ecul ar Evol uti on has

not published, and so it shoul d perish?

| did wite that. It is an excellent sentence.
And is a sentence you still stand behi nd?
Yes.

If you turn back to page five
Page five?

Yes, in your book. You say if you search the -- this is
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inthe first full paragraph right around hal fway down.
If you search the scientific literature on
Evolution, and if you focus our search on the question
of how nol ecul ar nmachi nes, the basis of |life devel op
you find and eery and conplete silence. Another pretty
power ful sentence.
Thank you.
That is one you al so stand by?
Vll, | think that's nore of a -- that depends on
interpretation. By that | nmeant serious efforts at
det erm ni ng how conpl ex nol ecul ar machi nery m ght have
devel oped by Darw ni an processes.
| did not nean specul ati ons, or even extended
specul ati ons, or sequence comnpari sons w thout
consi dering the question of how natural selection would
work to construct the systemand so on
As | say el sewhere in the book, there have been a
nunber of papers published under general topic of
nol ecul ar evolution, but if one [ooks at themfromthe
poi nt of view of trying to discover an actual pathway
t hat Darw ni an nmechani sm woul d have used to construct
t hese systens, one conmes up enpty.
So maybe the words eery and so on were -- | guess
one is awiter, and | try to entertain the audi ence as

well. It is ny viewthat it continues to be the case
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that there are no serious and detail ed studies show ng
how t hese things could have cone about.
There are a lot of articles about nolecular evol ution;
correct?
Yes. As | wote in the book
And so your quarrel with that body of work is that it is
not sufficiently detailed or explanatory on the subject
of the Darw nian nmechani sm of natural selection?
That is the only point that nmy book addresses. So yes,
that is exactly the point that | focus on. | consider
t he Darw ni an nechanismto be the crux of the claimthat
unintelligent processes can account for what people --
many peopl e think, even many peopl e who are not
Intelligent Design proponents think to appear to be
desi gned.
Let's take an exanple like the bacterial flagellum
Explain to me what would be required fromthe literature
to reverse your criticism

MR VWH TE: (Objection. Wat literature are you
t al ki ng about ?

ROTHSCHI LD:

The scientific literature that he said is inadequate.
Set the bar for ne.
Well, there are a nunber of things. 1'mnot sure | can

say without actually |ooking at the papers thensel ves.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 108

One good start would be an experinental denonstration
that say a new relatively sinple conplex systemw th
multiple interacting parts, parts which bound to each
other specifically, could arise by random nmutation and
natural sel ection.

For exanple, in nmy paper with David Snoke, | talk
about new protein protein binding sites. And we express
our skepticismthat such processes could develop in a
Darwi ni an fashion by what is commonly considered to be
a likely route of gene duplication in a reasonabl e
anmount of tine with a reasonabl e amount of organi smns.

I f sonebody coul d denonstrate a new nol ecul ar
machi ne that contained four proteins that didn't
i nteract already woul d conme together and bind to give a
new activity where there was none before, then | would
start to sit up and take noti ce.

The bacterial flagellum have several dozen
different proteins involved in its construction and its
structure. So if somebody could cone up with sonething
nore sinple than that and experinmentally show t hat was
feasible, then | would begin to wonder if something of
the structure of flagellumcould al so devel op by such
pr ocesses.
| can't promise | will get this question right, but I

will give it atry.
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Is it fair to say that you require a sort of
| aboratory denonstration of the devel opnent of these
ki nd of systens as opposed to a nore historica
description that relies on -- | think it would be
correct to say -- phylogenetic analysis to explain a
potential pathway?

That is exactly correct. | think phyl ogenetic anal yses
do not at all speak to the question of whether Darwin's
nmechani sm of random nutati on and natural selection could
have built up conmpl ex structures.

They may give interesting insights into what
structures -- what proteins mght have structures
simlar to other structures, but they do not address the
guesti on of how such conpl ex systens coul d have been
produced by an unintelligent mechani sm
They instead infer that nechani smas opposed to
denponstrating it?

They assune it. They don't infer it.

Can we also agree that if Intelligent Design does not
publish, it perishes?

That's correct. But | mght add that an idea of
Intelligent Design is relatively young. It is currently
viewed in a very skeptical and hostile |light by many
people in the scientific comunity.

So | think that over time if it publishes, if over
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time if it has been say a hundred years or so and it has

not come up with significant -- well, let me rethink
that. | amgetting ahead of nyself.
Let me say this: It's ny viewthat Intelligent

Desi gn has pretty nuch al ready been denonstrated in the
structures that we have discovered in life such as the
ones | discussed in Darwi n's Bl ack Box.

The situation as | viewit is that many people in
the scientific community think that the design which
t hey see, the design which nany people admt the
appearance of is an illusion. They think they have an
al ternative nmechani sm

The al ternative nechani smthey propose, as | have
di scussed in my book, has precious little experinenta
results to back it up. The way | view the situation
then is that science has lots and lots and | ots of
evidence for Intelligent Design already in the
structures of the biochem cal systens, but only
specul ati ons and assunptions that sone ot her
unintel ligent mechani smcan account for it.

So | view lIntelligent Design as essentially the
obvi ous answer for many questions in biology,
bi ochem stry which --
VWi ch, biology or biochem stry?

Bi ochem stry. \Vhich is being ignored because people are
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| ooking in the wong place. So it is ny view that
Intelligent Design does not have to conme up with any
particul ar paper. | do not have to cone up with any
particular result in ny own | aboratory to denonstrate
desi gn.

The design is denonstrated in the many, nmany
nol ecul ar systens have been el ucidated by the comunity
of scientists at |arge.
Is that a long way to answer the question no, |ID does
not have to publish; even if 1D does not publish, it
does not perish?
No, that is not a long way to say that. It is just to
say that 1D has published kind of pseudonynonously
(spel | ed phonetically), however one woul d pronounce that
wor d.

VWhen you | ook at journals such as Cell that I
i ncluded in ny expert report, when you see dozens of
papers that use the word nol ecul ar machi nes which |iken
machi nes to ones desi gned by humans whi ch point out nmany

anal ogi es between such systens and ones we know to be

designed, | consider that to be papers on Intelligent
Desi gn.

You said there is not -- there's |ots of evidence for
Intelligent Design. | think what you nmeant was exactly

what you just said, the many papers in Cell and the
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li ke?

Yes.

And there is no evidence of natural selection operating
at the biochemical |evel?

| did not say that.

| apol ogi ze then. 1s there evidence of natura

sel ection?

There certainly is.

VWhat evidence is that?

Wl |, one good piece of evidence of natural selection at
the nol ecul ar level is, for exanple, the sickle cel

mut ati on in henogl obin. Sickle cell henoglobin differs
from normal henogl obin by one amino acid change in the
beta chai n of henogl obi n.

That all ows henoglobin to self-associate in the
red blood cell when it is invaded by a malarial parasite
and be destroyed in the spleen. And therefore, it seens
to give a benefit to people in malarial infested areas
even though the honmozygote for sickle henogl obin -- that
is a person who has two genes for sickle cell disease --
for a sickle cell henmpglobin is severely ill and
general |y di es before reproducing.

If you | ook at maps of the preval ence of the
sickle cell gene and the preval ence of malaria, their

correspondence is pretty striking. 1, nyself, consider
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that a good exanple of natural selection at the

nol ecul ar | evel.

Is that an exanple of a new protein binding site?

That is correct. It is.

And in an exanple |like that, does that rule out
Intelligent Design of that structure when you can
formul ate a case for natural selection?

It rules out the requirenent that an intelligent agent
had to have been involved in producing that. You can
never rule out Intelligent Design of any action

Sonebody m ght put a pile of garbage somewhere
that you think was bl own there by the wind, but they put
it there because they like it there.

As | wite in Darwin's Black Box, the scientific
problemis not ruling out design. The scientific
problemis not to say what you think has not been
desi gned, but what you think has required design.

But you can never rule out Intelligent Design?

That's correct.

The proposition regarding the henogl obin that arose

t hrough natural selection is possible, but it could al so
have just been the product of an intelligent designer?
As | said before, you can never rule out Intelligent
Design. But ny view of the sickle henogl obin situation

is that there is no reason to assune, unless you are a
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conspiracy theorist or sonething, there is no reason to
assune that intelligence was invol ved.
And there is a fair anount of evidence of natura
sel ection at the biological level; is that true?
Yes. Natural selection is clearly sonething that
exists. It clearly explains some things.
At the biological |evel?
Yes.
W will get intothat inalittle nore detail later
But given the fact that natural selection has been
denonstrated at the biol ogical |evel, does that nean the
expl anation of Intelligent Design has no place in the
di scussi on of bi ol ogi cal devel opnent ?
Bi ol ogi cal devel opnent is an enornously large topic, and
some aspects of it I think would require -- well, would
i npi nge on assertions of Intelligent Design

Devel opnent -- as everything in biology,
devel opnent is controlled at the nol ecul ar | evel by
proteins and nucleic acids and so on. And one has to be
very careful and specific about which systens one is
tal ki ng about before you can nake any concl usi ons about
t hat .
W will get back to that in a little bit.

MR VWH TE: FEric, we have been goi ng about an hour

and a hal f.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

BY MR

Exam / Rot hschild - M chael Behe 115

MR, ROTHSCHI LD: Let nme just ask one nore set of
guestions, and then this would be a great time to break
for lunch, which is hopefully here.

ROTHSCHI LD:

| appreciate you have shown great stam na through the
process. Have you conducted any experinments to
denonstrate Intelligent Design?

Intelligent Design is not denonstrated through an
experinment. It's denonstrated by elucidating the
structure of a system

For exanple, going back to M. Rushnore, one woul d
not need to do an experiment to conclude that M.
Rushnmore was designed. The evidence for design is in
the parts of the systemand how they interact to nmake a
functioni ng whol e.

So the argunment for Intelligent Design rests on
the structures that have been elucidated in
bi ochem stry.

VWhen you use the word el uci dated, do you nmean descri bed?
Yes, sonething |like that.

| take it the answer is no, | have not conducted any
experiments to denonstrate Intelligent Design?

Yes.

And | take it you haven't devised any experinents to

denonstrate Intelligent Design?
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| have in ny paper with David Snoke gone a step of the
way towards trying to delimt the places where we m ght
ook for Intelligent Design to ask what sorts of changes
woul d be too large to expect an unintelligent process to
account for.

At that point, we mght start to consider where
Intelligent Design resides in biochemstry. So | would
say that yes, in fact, | have done work on trying to
elucidate Intelligent Design
And you woul d agree that particular article, it is a
very small step towards that concl usion?

I would not want to characterize the size of the step
Last question. Are you aware of any experinments by
anybody el se that denonstrate Intelligent Design or
purport to?

I amaware of lots of experinments that in ny opinion do
denonstrate Intelligent Design. And a nunber of them
are cited in my book Darwin's Black Box. They are the
experiments which describe the structures of the

nmol ecul ar machi nery that has been found in the cell

O her than that, no?

That's quite a bit.

Those studies don't purport to denonstrate Intelligent
Desi gn?

The aut hors thensel ves do not claimthat, yes.
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(A recess was taken.)

AFTERNOON SESSI ON

BY MR ROTHSCH LD

> O >» O >

Good afternoon, M ke.
Good afternoon.
I just want to go back to the discussion you had about
what ki nd of experinmental evidence would cause you to
rethi nk your concl usi ons about Intelligent Design
And if | understood you correctly, you said if it
coul d be denonstrated that a new nol ecul ar machine with
four newy binding proteins could be denonstrated in the
| aboratory, that would cause you to start rethinking?
Yes.
Wy four?
vell --
| don't want you to go to eight.
Because that is a sufficient nunber to get beyond the
reach that | see of random-- just random snal
m st akes causing a couple of proteins to stick together
For exanple, you nentioned sickle henoglobin. On
occasi on, you can get one protein to stick to another
especially if it is in high concentration, kind of
nonspeci fically. To get four to stick together would in
my mnd entail enough specificity to make sure we were

tal ki ng about a conpl ex functional system
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And you also I think used the termthat they woul d have
to be interacting, they just couldn't be four proteins
t hat got brought together; is that right?
I am not sure what you nmean by got brought together
Did you say that they would have to be interacting to
neet this standard?
Yeah, but that | nmeant they had to specifically bind to
each other to the exclusion of other proteins.
Is that concept of interacting part of your definition
of irreducible conplexity?
Yes, it is.
It's actually captured in the witten definition?
Can | look at the witten definition again to refresh ny
menory?
Absol utely.
VWhat page is that on again?
39.
Thank you.

MR VWH TE: FEric, are you speaking about the
tweaked definition or the untweaked?

MR, ROTHSCHI LD: What ever he wants to use
Yes, it is in there interacting. By irreducible
complexity, | nean a single system conposed of severa
wel | matched interacting parts that contribute to the

basi ¢ function.
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BY MR ROTHSCH LD

And the interacting there is referring to proteins?
Well, it doesn't actually refer to proteins itself. One
can tal k about nousetraps with this. But in the context
of a nol ecul ar machi ne, yes, proteins.

I want to go over sone of the terns that are in play in
this dispute and are in your expert report. |If you
could turn to page 15 of your expert report in the black
bi nder ?

kay.

Section two is titled Intelligent Design is not
Creationism \When you make that assertion, can you just
tell me what definition of Creationismyou are using?
As it says on page 15 in the second conpl ete paragraph

i n popul ar usage, a Creationist is a person who thinks
the world is relatively young, on the order of 10,000
years. And that the nmjor categories of organisnms were
created ex nihilo by a supernatural being God. That is
what | nmean by Creationi sm

And does Creationismrequire that -- entail --
necessarily entail both of those concepts, young earth
and maj or categories of organisns created ex nihilo?

In popul ar usage, | think that is what is generally
understood by the term There are a nunber of people

who define it in their other ways. But | was using what
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| thought was the popul ar definition of the term

Using that definition, Intelligent Design is not
Creationi snf

That is correct.

VWhen you refer to the belief that najor categories of
organi sns were created ex nihilo by a supernatura

bei ng, can you explain what you mean by that?

By that, | mean that there existed no organi smand then
an organi smwas present.

So anot her way of phrasing that, that an organi sm began
abruptly, and they are sort of basic type, fish with
fins, bird with wi ngs?

No, you can't say quite that. Ex nihilo creation is not
just an abrupt appearance in the fossil record. Ex
nihilois really kind of a theol ogical termwhich neans
that matter was created in a fundanental supernatura
sense by God.

Just seeing in the fossil record that sonething
was not there and sonething was, in ny view does not
allow one to say that it was ex nihilo Creationism
Maybe | phrased that poorly with the word appearance.
Is it basically the same as saying that fornms of life
began abruptly in their basic types, bird with wi ngs and
feathers and fish with scales and fins?

| amlittle confused. Do sonme people think that, or is
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that what | was thinking?

I's that creation ex nihilo?

I think one has to be careful that one can have creation
ex nihilo which could nean that an organi smwas there
one second and next second -- was not there one second
and the next second was there with its characteristics.
But one cannot say that that is the only way that sonme
organi sm m ght be present -- or you nmight find evidence
for an organi smwhi ch appeared suddenly.

There m ght be other expl anati ons for sudden
appear ance, especially in the fossil record, other than
ex nihilo creation.

I want to keep the fossil record out right now | am
trying to make sure | understand that if soneone
believed that |ife began abruptly, not the evidence, but
life began abruptly --

Life itself.

-- in their major types, humans with their
characteristics, or fish with fins or birds with w ngs,
is that creation ex nihilo?

Not necessarily. Again, | amafraid there's lots and
lots of distinctions in this area.

One coul d i magi ne a space alien comng down and
assenbling the parts of a cell, the parts of a conpl ex

organi sm Again, we ourselves manipulate life on earth.
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If there is in fact an advanced natural civilization
somewhere, it could be that they made organisns -- even
conpl ete organi snms by mani pul ati ng preexi stent matter
So that would not be ex nihilo creation
VWhat | described with |ife beginning abruptly, birds
wi th wings, etcetera could be creation ex nihilo, could
be the space aliens, could be the tine travelers; is
t hat ?
That's correct. That's correct.
You also wite that sone people use the word Creationism
nmore broadly to indicate any belief that a supernatura
bei ng has affected nature in any way.

Using that definition, is Intelligent Design
Creationi snf
Using that definition?
Yes.
No, it is not. Because, again, Intelligent Design does
not require that a designer be a supernatural entity.
Al though it certainly contenplates that was a likely
possibility?
Well, Intelligent Design is not a real person. There
are individual people who think Intelligent Design is a
reasonabl e expl anati on who also think that -- will weigh
various possibilities and come to the concl usion that

per haps such an explanation is likely.
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A supernatural expl anation?
That's correct.

And that would include yourself?

Yes. As | said, | do think that the designer was indeed

God.

Are you famliar with the termcreation science?
Yes.

VWhat is your understanding of that ternf

It's -- | can't give a dictionary definition of it.
From what | understand, it is the effort to show that
aspects of the natural world are consistent with the
Bi bl i cal account of creation, specifically in the
Christian Bible, in Genesis.

Turn to page 11 of your report.

(Wtness complies.)

On page 11, you take the position that Intelligent
Design is a scientific theory; correct?

That's correct.

And am | correct that the definition of scientific

theory that you are using is stated under section 1.2.2,

the analysis of a set of facts and their relation to one

anot her ?
That is a theory. And then | say that a scientific
theory is a theory which is constructed solely on the

foundati on of enmpirical facts about the natural world
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and | ogi cal inferences.

So when you say it is a scientific theory, it is that

definition, a theory constructed solely on the

foundati on of enmpirical facts about the natural world

and | ogi cal inferences?

Yes.

And where do you derive that definition from or is it

created by you ex nihilo?

As | reference in the report nunber 13, | have a

reference to a dictionary definition for theory. And in

part, | reference ny own argunent in the Journal of

Bi ol ogy and Phil osophy as to what | consider to be a

scientific theory.

But I want to be very precise here because if |

under st ood your testinony a few nonents ago, you are

di stingui shing between theory and scientific theory?

That's correct.

And the definition that you -- that footnote 13 pertains

to, which | believe is a dictionary definition, is for

theory generally, but not for scientific theory?

That's right.

So your definition of scientific theory is the one that
you state in the Journal of Biology and Phil osophy?

That's correct.

VWhat | want to know is where did you get that definition
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fronf
It is one that | have derived frommy experience in
sci ence and mny experience with reasoning about the
natural worl d.
So it is not a definition that you found in a
di ctionary?
That's correct. As many phil osophers of science wll
tell you, it is extrenely difficult to define science.
And so | offered this as a definition based on ny own
experi ence.
Ckay. Scientific organizations have nmade an effort to
define scientific theory; haven't they?
Vll, | don't think so. Wll, if they have, | haven't
seen one which was very sophisticated.
At page eight of your report, you state that the word
theory is sometines used in science to indicate in the
words of the National Acadeny of Sciences -- quote -- a
wel | substanti ated expl anati on of sone aspect of the
natural world that can incorporate facts, |aws,
i nferences and tested hypot heses.

You are famliar with that one?
Yes.
Is it your testinony that that is not a particularly
sophi sticated definition?

That's correct.
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You prefer your own to the definition that is suggested
by the National Acadeny of Sciences?

Well, as | explain in the section, section 1.1, how the
word theory is used in the scientific conmmunity,

al t hough the National Acadeny in their argunent about
Evol ution teaching in the schools defines a theory in
the way that you just nentioned, in actual scientific
practice, the word theory has a nunber of different
usages.

And so ny use of the word theory tries to be broad
in scope to enconpass not only the specific instances
that the National Acadeny has in mnd, but others as
wel | .

Sois it fair to say that nore scientific concepts would
fall under the unbrella of the word theory using your
definition than the definition we just read fromthe
Nat i onal Acadeny of Sciences?

Yes.

Substantially nore?

Yes.

Usi ng your definition of theory, you wouldn't argue that
Evolution is a theory; right?

That's correct.

And just to be nore precise, scientific theory?

That's correct, too.
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Wul d you agree that it is the generally accepted theory
in the scientific community?
Rephrase. Back me up a little bit.
Whul d you agree that Evolution is a generally accepted
theory in the scientific conmnity?
Here | woul d have to ask what you nmean by Evolution. Do
you nmean to include particularly Darwi n's nechani sm of
random nut ati on and natural selection?
That woul d be part of it.
VWhat do you nean by generally accepted?
Is it well accepted in the scientific conmmunity.
VWat do you nean by well accepted? Does over 50 percent
of scientists believe it or over 90 percent?
VWhat do you think the answer to that question is?
To tell you the truth, I amnot quite sure. | have net
many, many scientists who are skeptical of Darw nian
Evolution. | have seen no rigorous surveys of the
scientific comunity asking in detail about whether
scientists think that random nutation and natura
selection, in particular, can explain the conplex
nmol ecul ar machi nery of the cell

In the absence of that information, | amnot sure
how I woul d answer that question
The Darw ni an Theory of Evolution is not just the Theory

of Evolution of the cell; correct?
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That's correct.

So | ooking at the Theory of Evolution generally, would
you agree that it is well accepted in the scientific
conmmmuni ty?

One nore time. By evolution, do you nmean Darw ni an

Evol uti on?

Yes.
Again, | amgoing to have to say | amnot quite sure how
to interpret your phrase well accepted. It certainly is

-- there are a nunber of papers which assunme Darw ni an
Evolution to be true which are published in the
literature.

But if you mean by well accepted do nost
scientists think that Darwi nian Evolution is a conplete
expl anati on even above the |level of a cell, | would have
to say | don't know. | have net a nunber of people who
are skeptical of that. So | would just say | don't
know.

VWhat about Intelligent Design, can you characterize how
wel |l that is accepted in the scientific conmunity?
Wll, in the same vein, Intelligent Design does not have
many specific papers published in scientific journals.
And as | have indicated previously, there's an aninus
agai nst the idea of Intelligent Design in a nunber of

quarters in the scientific comunity.
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But | have al so spoken with a nunber of scientists
who agree that something like Intelligent Design is a
reasonabl e expl anati on or potential explanation for nuch
of life.

So again in the absence of sonme sort of
aut horitative survey of attitudes on this, | would have
to say | couldn't tell you what percentage of scientists
think Intelligent Design is likely to be true.

You certainly couldn't make a claimthat it is well
accept ed?

Again, | amgoing to have to say | don't know. It is
goi ng to have to depend on what you nmean by well
accepted. There are -- also, it has to depend on what
you nean by Intelligent Design

And it depends on what -- who you are including in
the body of scientists. Are you including just Ph.D.'s
at research institutions, or people with bachelor's
degrees in the rel evant sciences, or nedical doctors, or
engi neers and so on?

So if the definition is expansive enough, | think
one mght find that if you surveyed people, there would
be a significant fraction of scientifically trained
i ndi vi dual s who thought sonmething like Intelligent
Design was in fact true

(Behe Exhibit 5 was marked.)
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BY MR ROTHSCH LD

Q

M ke, | am showi ng you your rebuttal analysis of Kenneth
Mller's statement which we received | think on Tuesday
of this week.

If you could turn to page ten, the bottom of the
first full paragraph, you say: Thus even if the
majority of the scientific community di sapproves of
Intelligent Design, there may be sound reasons for
di scussing the topic in high school science classroons.

VWen you used the phrase scientific comunity in
t hat passage, what did you nean?

That was a conditional statement. That neans that when
I meant scientific community, | neant essentially al
scientists who were -- essentially all scientists who
were work as scientists if they did disapprove. |
wasn't assuming that they did di sapprove.

Do you have a -- using your definition of scientific
community, do you have any assessnent of whether
Intelligent Design is accepted by a majority of
scientists?

Wl |, again, | do not have evidence |I could show to you,
but it is ny feeling I would take an expansive
definition of the scientific community. | would even

i ncl ude people |ike biology teachers and peopl e who have

studi ed science and think about it. | mght even
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i ncl ude phil osophers of science in that.

In that broader category, it is ny feeling anyway
that something like Intelligent Design has significant
support.

VWhat about in the field of evolutionary biologists, do
you believe that Intelligent Design has --

No, | don't.

It is not well accepted?

If by evolutionary biol ogists you nean peopl e at
universities, who teach at universities in the United
States or in the world and who did their doctoral work
on evol utionary biology, then no, | don't think it is
wel | accepted there.

VWhat about the discipline of biochem stry, using that
sanme kind of definition?

| think the -- it is ny feeling that the anount of
support would be significantly higher than in the

di sci pline of evolutionary biology, but I couldn't give
you nunbers.

Wbul d you characterize it as well accepted in the

di sci pline of biochem stry?

It depends on what you nean by well accepted. |If you

i ncl ude wor ki ng bi ochem sts who teach or do research in
all colleges and universities in the United States or

el sewhere, | would say it is nmy feeling that there is a
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significant fraction, enough so that I would say -- |
woul d say there is a significant fraction who think that
Intelligent Design might possibly be true.

You are not suggesting a majority?

It depends again on what you nean. Because it's also
been ny experience in discussing Intelligent Design with
many peopl e, that many people have a distorted view of
what Intelligent Design is as | present it. They easily
confuse it with Creationismand other things that | do
not argue for.

I found in sone conversations -- which is, of
course, just anecdotal. | found in sone conversations
when people find the nore limted and directed nature of
my argunent, they think it is nore reasonable than
accounts of Intelligent Design that they read in
editorials and ot her places.

Usi ng your definition of theory, is Creationism-- using
your definition of scientific theory, is Creationisma
scientific theory?

No.

VWhat about creation science?

No.

Is astrology a theory under that definition?

Is astrology? It could be, yes.

Are you famliar with the termhypothesis as it is used
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in science?

I am not sure an hypothesis has any singular neaning in
science. | have certainly heard the word hypot hesis and
have a vague, general understanding of what it neans,
yes.

VWhat is that vague, general understandi ng?

Vaguely, it's that -- it is a proposed explanation for
how sonet hing m ght work. Often tinmes, it is used as a
synonym for a theory.

It is pretty close to a synonymfor the one way you
define theory in your report on page eleven; isn't it?
Yes. | would use it as a synonymfor the fifth part of
Darwi n's Theory where he tal ks about natural selection
I would say that was a hypothesis as well.

Whul d you agree that the way you describe hypothesis is
a synonym for the way you describe scientific theory?
Yes.

Goi ng back to the National Acadeny of Sciences
definition, a well substantiated expl anation of sone
aspect of the natural world that can incorporate facts,
| aws, inferences and tested hypothesis. Using that
definition, does Intelligent Design qualify as a
scientific theory?

Ckay. Can you direct ne to that page, again?

Go back to page eight of your report.
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MR VWH TE: Wich exhibit nunber

Exhi bit 1?

MR, ROTHSCHI LD

MR VWH TE: The ot her

| am sorry.
MR WH TE: \What

ROTHSCHI LD:

Yes.

page was that,

one.

134

is that,

Eric?

Page eight at the top where M ke reports the definition

used by the National Acadeny of Sciences.

| amgoing to say that

woul d argue t hat

Intelligent Design does neet that?

It's well substantiated yes.

Let's be clear here. |

in fact it is.

am aski ng you | ooki ng at that

definition of a scientific theory inits entirety, is it

your position that Intelligent

t heory?

MR VWH TE: Cbjection.

theory; right?

MR, ROTHSCHI LD

Design is a scientific

This is a definition of

This says --

MR VWH TE: On page eight.

MR, ROTHSCHI LD

It says the word theory is

sometines used in science to indicate.

I think one can argue these a variety of ways. For

pur poses of an answer to the --

answer to the question,

wi

say that

arelatively brief

don't think it
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falls under this.

ROTHSCHI LD
VWhat about this definition -- what is it in this
definition that ID can't satisfy to be called a
scientific theory under these terns?
Vell, inplicit inthis definition, it seens to ne that
there woul d be an agreed upon way to deci de that
somet hing was wel | substanti at ed.

And al though I do think that Intelligent Design is
wel | substantiated, |I think there is not -- | can't
point to external -- an external comunity that would
agree that it was well substanti ated.

Is there anything el se about this definition that ID
doesn't satisfy?

| don't think so

It does have tested hypotheses in your view?

| think it does.

Can you describe a tested hypothesis that is part of
Intelligent Design?

Yes. One is that if you knock out conponents of an

i rreduci bly conpl ex system then the systemwould fail
The system woul d cease to worKk.

Russel|l Doolittle, who is a Professor of
Bi ochem stry at the University of the California San

Di ego, a nmenber of the National Acadeny of Sciences, had
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argued in an essay in a magazi ne call ed Boston Revi ew
that there was experinmental evidence showi ng that one
could knock out -- and by that term knock out, | nean
destroy and cease to function several conmponents of the
bl ood clotti ng cascade, and nonet hel ess the cascade
woul d continue to work. And he saw that specifically as
an argunent against ny idea of irreducible conplexity
and by inference Intelligent Design

But when you knock out those conponents, in fact
the systemdid in fact fail to work. So the hypothesis
of irreducible conplexity is if you renove one of those
parts, it would cease to work. And the experinent
showed that was in fact correct.

Doesn't the exanple you give and the definition again
touch on the defect we discussed earlier, which is that
sort of working backwards?

Natural selection is a process that works fromthe
bott om up noving forward, and here you are tal king about
renoving a part.

It is not working backwards because one is sinply

| ooking at the preexisting -- the existing system
taking a part out and asking yourself can it fulfill its
role or a closely simlar role.

And the answer in this case, in this

experinmental |y exam ned case was no. So | think that
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particul ar point does not apply here.

Using this National Acadeny of Sciences' definition of
scientific theory, does germtheory qualify?

| believe it does, yes.

Anat om ¢ theory?

I will bet you that does, too.

Theory of Evol ution?

Unfortunately, the Theory of Evolution is a conpound
theory with many different clains in it, several of
which do fit this definition, but several of which do
not .

So one has to be very careful that one doesn't
accept a less well substantiated aspect of Evol utionary
Theory on the strength of some utterly unrel ated aspect
of Evol utionary Theory.

As | said in ny expert report, | think that the
claimof Evolutionary Theory that there has been change
over tinme on earth and other such clains are in fact
wel | substantiated. But what | viewto be the critica
claimrelevant to Intelligent Design of Darwin's
particul ar Theory of Evolution is that random nutation
-- the unintelligent process of random nmutation and
natural selection can explain the conplexity of life,
especially the nol ecul ar conplexity of life, | think

that does not fit that definition
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Does the assertion that random nutation and natura
sel ection occur at the organismlevel, does that part of
the theory pass the theory test set up by the Nationa
Acadeny of Science?
Again, we have to be careful. It is certainly true that
random nut ati on occurs, and that it can have effects at
the organisnmal level. But the sorts of things that we
see it doing in our present world are very small changes
in preexisting system

It is a huge extrapolation to then say the sane
process, even at the organisnmal |evel, where | amnot an
expert, it is an extrapolation to say that same process
is responsible for building nore conplex systens from
t he ground up.
Are you fam liar with Paul Nel son?
Yes, | know Paul
And tell me what you -- is Paul Nelson involved in the
Intelligent Design novenent?
Wll, he is a fellow of the Discovery Institute I am
pretty sure. He is very interested in Intelligent
Design. And so | guess that qualifies him yes.
You are also a fellow at the Discovery Institute;
correct?
Yes.

You have been such for a nunber of years; correct?
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| am sorry?

You have been that for a nunber of years; correct?

Yes. | think since the md 1990's soneti ne.

VWhat is entailed in being a fellow at the Di scovery
Institute?

Mostly, you agree to have your nane put on their

| etterhead. And every now and again -- essentially, it
is just -- frommy point of view, it is a mechanismto
keep together or group together and all ow people to neet
who are interested in the question of Evolution and
Intelligent Design.

Do they sponsor any of your research or your work?

In the past, there were three years that they gave ne a
grant of roughly $10,000.00 per year. They didn't give
it tonme. | should correct nyself. They gave it to
Lehi gh University to rel ease nme from sone teaching
obligations so that I mght spend nore tine thinking and
writing about Intelligent Design

Do you have any policy nmaking function as it relates to
the Discovery Institute?

No.

I want to show you an article published in the

Jul y/ August 2004 edition of Touchstone, a Journal of
Mere Christianity. The cover of the magazi ne says

Darwi n's Last Stand, a Special |ssue on Darw nism
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Naturalismand Intelligent Design.

And the particular article | amgoing to give you
is sort of a conposite interview with a nunber of
i ndi vi dual s.

MR, ROTHSCHI LD: Wy don't we go ahead and mark
t hat ?

(Behe Exhibit 6 was marked.)
ROTHSCHI LD
Have you ever seen this article before?
No, | haven't.
If you could turn to page 64 of the article.
(Wtness complies.) kay.
If you look at the bottom there is a quote attributed
to -- well, first of all, there is a question where is
the 1D novenent going in the next ten years, what new
issues will it be exploring and what new chal |l enges wil |
it be offering Darw nisn?

And the answer attributed to Nelson is: Easily
t he biggest challenge facing the ID conmunity is devel op
a full fledged theory of biological design. W don't
have such a theory right now, and that's a real problem
Wthout a theory, it is very hard to know where to
direct your research focus. R ght now, we have got a
bag of powerful intuitions and a handful of notions such

as "irreduci ble complexity" and "specified



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 141

but as yet no general theory of biological design.

Do agree with that statement?
The whole thing, no, | don't.
VWhat don't you agree with?
I don't think that the biggest challenge facing the ID
community is a develop a full fledged theory of
bi ol ogi cal design. | don't think such a thing is
necessary.

I think if the look at the history of science, it
was not required of other ideas in the past. And
don't see any reason why Intelligent Design now has to
produce sone full fledged accounting of itself before it
can proceed.
But you do agree it doesn't have that yet?
It depends on what you nean by having a full fledged
theory of design. |If | |looked at M. Rushnore, the
concl usi on of design would be full fledged right away.
And that is what | focus on

There are many, many questions that grow out of
t hat whi ch woul d be very interesting to devel op and
whi ch coul d be developed in the future. But | do not
thi nk answers to any of themare really necessary for
t he concl usi on of design
| want to get away fromM. Rushnore. | know it is a

cl ever anal ogy.
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I like it.

I want to tal k about bi ol ogi cal design and ask you

whet her Intelligent Design has a full fledged theory of
bi ol ogi cal design?

| don't know what you mean by full fledged.

| didn't give this answer. | know you didn't either

But --

| disagree with Paul Nelson. | think that the

concl usion of design in biology -- leaving M. Rushnore
out of it -- can be deduced. W can cone to that

concl usi on based on what we already know about nol ecul ar
syst ens.

I think the design is evident in the structures.
The only reason that there is controversy over this is
that other people think there is a non design
explanation. But if you look in the literature, if you
even |l ook in the expert reports for the other side,
peopl e say that conpl ex nol ecul ar machi nes have not
recei ved Darwi ni an expl anations -- detailed Darw ni an
expl anations, experinentally verified explanations as of
yet.

In ny viewthen, the situation is that we have an
obvi ous answer staring us in the face which many people
fail to recognize because they think that an alternative

whi ch has not proved itself mght be the answer instead.
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Could you turn to page 239 of Darwin's Bl ack Box?
(Wtness conplies.) Yes.

And actually we will look at 238 as well. You discuss a
rul e described by Richard D ckerson?

Yes.

And on page 239, you rephrase Dickerson's rule to state
sci ence nmust invoke only natural causes and explain by
reference only the natural law right?

kay. Yes.

And if you | ook at page 238 and what Di ckerson actually
said, he included in that definition that you are
rephrasi ng that science shouldn't invoke the
supernatural ; correct?

Ri ght .

And the rule that's being described here, is a termfor
t hat met hodol ogi cal naturalisn?

I think sone people do use the term nethodol ogi ca
naturalismin roughly the sane sense, yes.

Do you have any problemw th using the termthat way?
Only if we keep in mind that there are -- there's sone
fuzzi ness about his definition

Is the rule of methodol ogical naturalismone that is
prevailing in science today?

No, not necessarily. For exanple, in the earlier part

of the 20th Century, the Big Bang Theory was proposed.
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That seenmed to point to an explanation beyond nature or
a cause beyond nature at least it struck many scientists
at the time. Yet scientists -- a nunber of scientists
nonet hel ess thought it seened to be consistent with the
dat a.

I would think that that was -- actually people
ki nd of disregarded nethodol ogi cal naturalismin that
point -- at that point. There have been other points in
the history of science where they have al so di sregarded
t hat .
Do you agree that Intelligent Design -- for Intelligent
Design to be accepted as science, it requires the
rejection of nethodol ogical naturalismas a constraint
on sci ence?
No, | don't.
So if sonebody was to say that so | ong as met hodol ogi ca
naturalismsets the ground rules for how science is to
be played, Intelligent Design theory has no chance?
Wl |, again, here is this fuzziness of the phrase
met hodol ogi cal naturalism | think as in when one is
di scussing Intelligent Design sinply because of the
history of interaction between the science and bi ol ogy
in particular and religion, that people when they hear
something like Intelligent Design inmediately think one

i s proposing sonething |ike the Book of CGenesis or
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what ever as an expl anati on.

| don't think they are -- so i mediately they
think of it as a religious explanation even though I try
to stress in nmy owmn witings that I viewit as an
enpirical explanation

So |l think if one took a strict phil osophica
definition of nethodol ogi cal naturalismand one was
aware of the false notions that have been ascribed to
it, then one could say that ID could proceed even if
that were the case -- even if nethodol ogical naturalism
wer e accept ed.

But | think that as a practical and historical
matter, that nost people are not so rigorous in their
thinking. And therefore, it does -- people's notions of
met hodol ogi cal naturalismare nore broad than the
definition that R chard Di ckerson gave. And therefore,
it does -- that notion presents a significant block to
devel oping Intelligent Design.

I amgoing to read to you fromM. Denbski's rebutta
report. He says given nethodol ogical materials -- which
he uses interchangeably w th met hodol ogi cal naturalism
-- as a regulated principle for science, IDis by
definition excluded from science. |ID proponents regard
nmet hodol ogi cal materialismas an arbitrary rul e inposed

on science, and therefore propose to get rid of it. In
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doi ng so, they are changing the ground rules of science.
Do you agree with those statements?
I amgoing to have to hear that --
MR VWH TE: Wuld you pl ease show that to hinP
MR, ROTHSCHI LD: What don't we nark that as the
next exhibit? It is at the bottom of page 20.
(Behe Exhibit 7 was marked.)
ROTHSCHI LD
Bott om of page 20, where it says comment.
kay. There are sone things that | would agree with and
some | would not agree with.
Go ahead.
kay. | would say that it is wong to say that ID would
be by definition excluded fromscience if you are taking
that to nmean some sort of philosophical or |ogica
definition. Sinply because as | said, Intelligent
Desi gn does not even require a nonnatural designer
Even if one judges that to be unlikely, that
unl i keliness or not does not affect the words by
definition. By definition, it would have to be utterly
illogical to propose it. So | disagree with that
st at errent .
| do agree with the next statement that
Intelligent Design proponents regard nethodol ogi ca

materialismas an arbitrary rule inposed on science, and
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therefore -- | don't know about proposed getting rid of
it. Al of this is difficult because this rule is
witten down nowhere in particular. It is just kind of
a background assunption

So there i s nobody one could appeal to to say can
you change this rule, please. | do think it is an
arbitrary assunption, particularly when one is talking
about things such as the origin of the universe and the
origin of life and other things like that. | think it
does in fact beg the question of whether material
processes can in fact account for such basic events.

So in a sense, | agree with Denbski that | regard
it in some ways as arbitrary, but | don't think it by
definition excludes ID.

Though to a large extent, it does; is that fair?

As a practical matter as opposed to a dictionary
definition type of matter, it does, yes.

And | D proponents are seeking to change the ground rul es
of science so that Intelligent Design can be consi dered
infull?

Wl |, you have to be careful of using phrases like the
ground rul es of science because there are no ground
rules of science. There are conmon -- often tines
common assunptions. Common assunpti ons can change from

time to tine.
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There are many exanples in the history of science
where such a thing has happened. Such as when the Big
Bang Theory was proposed, people thought it was given
that the universe was eternal

So we in the Intelligent Design comunity want to
persuade a larger fraction of the scientific community
at large that in fact nethodol ogical naturalismis not a
useful guiding principle in this area.

Just so we are clear here the phrase ground rules is not
my own. It is not yours. It is M. Denbski's. He says
they are changing the ground rul es of science.

interpret that as the current ground rules.

Whul d you agree that the current ground rules, how
nost scientists operate and consider the boundaries of
sci ence include the principle of methodol ogi ca
natural i sn®?
| amafraid | will not agree with that sinply because
think the great majority of scientists have not given
t hese i ssues much thought.

Just to read you another statement by M. Denbski .

MR VWH TE: FEric, what page?

MR ROTHSCHI LD: This is in a different
publ i cati on.

MR VWHTE Wuld you like to show it to hin®

MR, ROTHSCHI LD: Yes, just give me a second.
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(Behe Exhibit 8 was marked.)

MR VWH TE: \While we | ook at the copy, can we take
a break? W have been goi ng about an hour.

MR, ROTHSCHI LD: That's fine.

(A recess was taken.)

AFTER RECESS

ROTHSCHI LDt
In this article by M. Denbski called "What Every
Theol ogi an Shoul d Know about Creation, Evolution and
Design", which is marked as 8, there is a section on
science that starts on page 82.
Yes.
And it states that science according to the Darwin's
est abl i shnent by definition excludes everything except
the material and the natural.

MR WH TE: Were is that?

VWhere is that?

ROTHSCHI LD:
Ri ght under -- in the second paragraph under science.
Ckay. | have got it.

And it goes on to say the cornerstone of the scientific

method is the postulate that nature is objective and the
a systematic denial of purpose, do you see that? | am

shortening that a little bit.

Yes.
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And then it says -- by going on to the next page, first
full paragraph, it says by defining science as that form
of inquiry restricted solely to what can be expl ai ned
the terms of naturalistic purposel ess materi al

processes, the Darw nian establishnment has rul ed I DT out
of science fromthe start.

| didn't see where you were reading that from

The full paragraph on BF 83.

kay.

And if you go down near the bottom of the page,

M. Denbski describes this naturalistic material process
as met hodol ogi cal naturalism second to the | ast

par agr aph?

kay.

Do you agree -- do you understand M. Denbski to be
saying here that this is how science currently defines
itself with this constraint of nethodol ogica

natural i sn®?

I don't think he said that science defines itself that
way. | think he said the Darw nian establishnent. By
that, | bet you he neans many of the |eadi ng proponents
of Darwinian theory think that in fact, the universe has
to be explained as a self-contai ned system

If you go further down the page, the | ast paragraph on

the page, he refers to the scientific conmunity; doesn't
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he?
" m ki nd of nearsighted.
He says okay, since BW is so poorly supported
enpirically and since the scientific community is
telling us that IDT isn't science, he is referring to
the whole scientific comunity; isn't he?

MR VWH TE: (Objection. Calls for specul ation
VWat do | do?

ROTHSCHI LD

Let's nove on, Mke. In the second to the | ast
par agraph, he states so | ong as mnet hodol ogi ca
naturalismsets the ground rules for how the game of
science is to be played. |IDT, neaning Intelligent
Desi gn Theory, has no chance Hades. | think nmost of us
use a different expression
Bill is a smart guy.
Do you agree with M. Denbski ?
Again, it depends on what you mean by net hodol ogi ca
naturalism |If you think that the designer had to have
been by definition an entity contained within the
universe, that is logically possible, but that hobbles
Intelligent Design because it restricts the possibility
of designers.

And so to that extent, to the extent that it

artificially restricts the possibilities open to
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Intelligent Design, it would restrict the nunber of
people who think it is a good theory.

So again fromany practical standpoint, nethodol ogica
naturalismis a severe constraint on Intelligent Design?
From a practical standpoint, it is.

You have sort of thrown out these conceptua
possibilities of natural designers. | think we agree.
You don't take those particularly seriously; do you?

As | stated in ny book, | don't find them persuasive.

On other grounds, | think that there are beings beyond

nature. | ama Roman Catholic as | have witten in the
book. | amrather a conventional religious believe.
So |l find it consonant -- or what is the word? |

find it parsinmonious to think that the designer that is
i ndi cated by what we have di scovered in science is the
same as the designer that -- the being that | understand
fromnmy religious beliefs.

And even putting aside your belief in God, you have
witten that by Intelligent Design, you nmean to inply
desi gn beyond the sinple | aws of nature?

| wote that. But by that, | nmeant -- | actually neant
design which is probably easier for a non supernatura
being to perform |If one is tal king about the design of
| aws of nature, then that woul d be a harder -- even a

space alien would have a tough tinme with that. So
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desi gn beyond the |laws of nature is the kind of design
we see in artificial systens |ike nmachinery in our human
world. That is what | neant about the design that I
think that | see in biochemstry.
And then in the sane docunment, which again is this Reply
to Critics article, you say that the hypothesis of
Intelligent Design may reasonably be taken to inply the
i nvol venent of a supernatural agency, a mracle?

MR WH TE: Excuse ne. Are we back on Exhibit 8
to his expert report?

MR, ROTHSCHI LD:  Yes.
VWH TE: \What page are you tal ki ng about?
ROTHSCHI LD: Page 702.

VWH TE: Wi ch paragraph, Eric?

2 3 3 %

ROTHSCHI LD: It is in the final paragraph
MR VWH TE: Can you ask hi m agai n?

ROTHSCHI LD
That is sonething you have witten, right, that the
hypot hesi s of Intelligent Design may reasonably be taken
to inmply the involvement of a supernatural agency, a
mracl e?
Yes. Just like the Big Bang and so on have been taken
by soneone that way.
The Big Bang al so involves a nunber of hypot heses that

have actually been tested; is that fair?
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| suppose so. | amnot a physicist.
And the experimental tests of the Big Bang concept has
been published to a great extent in peer reviewed
literature; correct?
| assune so
One of the things you -- one of the positions you have
taken is that it's okay to consider the supernatural as
part of the Intelligent Design concept, but you're not
worried that that is going to infect every area of
science. | think in your book you used the exanple of
the regul ati on of enzynes?
Yes.
VWhat is the basis for that confidence?
The basis is that we know of natural principles that can
account for the regulation of enzynes. Looked at in one
way sinply Newtoni an nechani cs, how hard bodies hit each
other, how electrostatics work. Chem stry, we have good
expl anati ons for how such things work.

On the other hand, we do not have good
expl anations for how unintelligent processes could
produce nol ecul ar machinery. So that is why | said
t hat .
You are famliar with the phrase God of the gaps?
Yes.

It is basically the proposition that God is the
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expl anation for things we haven't yet figured out yet?
Yes.
Some of the things that you now say we have good natura
expl anations for, we didn't a hundred years ago;
correct?
Yes. W& weren't even aware of some of the phenonenon a
hundred years ago |ike enzynmnes.
I am not speaking just about the nolecul ar area where
you studied, but |lots of phenonmena?
Yes, but | don't think nost of themwere ascribed to
God. | don't think enzymes weren't ascribed to God a
hundred years ago because people barely knew there were
such things as enzynes.
VWhen enzynmes were first discovered, but the regul ation
of them was not understood, one explanation could have
been God takes care of that; fair?
Well, if you are asking if | think that would be a good

expl anation, certainly there m ght be sonebody who woul d
propose any expl anati on one can think of. But | would
not think that even then, that would be considered to be
a good expl anati on.

I amno historian of science, but | think such

expl anations were not accepted -- have not been accepted
for hundreds of years before the 19th Century.

VWhat di stingui shes Evolution at the nolecular |evel from
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t hese various other aspects of nature that an
intelligent designer is a good explanation?

The feature that distinguishes it is that we learn --
have | earned what the nol ecul ar systens | ook like. W
are not basing our proposal on an ignorance of how
things were work or an ignorance of what is there. W
are proposing it on the basis of what we have di scovered
in the cell

Fifty years ago, a hundred years ago, nobody in
the world knew that there were such things as nol ecul ar
machines. And as a matter of fact, scientists such as
Ernst Haeckel and a nman nanmed Thonas Huxl ey, both of
whom were friends of Darwin, thought that cells could
ari se fromsea nud by spontaneous generation. They
suggested that because they had no idea of the
conplexity of the cell

So we had scientists proposing what we in
retrospect see are absurd expl anati ons, not because of
what they knew, but because of what they were ignorant
of .

But now in the past hundred years, science has
opened Darwi n's Bl ack Box, to coin a phrase, and we have
di scovered what's in there. And by this process of
i nduction that | talk about, that these have structures

whi ch we see in other cases that require design, and
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because of the problem of irreducible conplexity that we
tal ked about, it seenms to be a big obstacle for
Darw ni an expl anation, | propose that we have strong

evi dence for -- strong positive evidence for design

This is not a negative argunent fromignorance
It is an argunent from know edge
Let's return to your report. It mght seema funny
guestion to get at this juncture of the deposition, but
what is Intelligent Design?

Let me just sort of nmaybe shorten this a little
bit. Is it what is described on the top of page el even
of your report?

MR VWH TE: You are tal king Exhibit 1?

MR, ROTHSCHI LD:  Yes.

Yes. Intelligent Design Theory, let ne read the

sentence. Intelligent Design Theory proposes that the

origin of sone aspects of living organisms is best

expl ained as the result of deliberate intelligent design
rather than as the result of such unintelligent
processes as the self-organization proposed by

conplexity theory or the natural selection proposed by
Darwi ni an Theory. That is a reasonable definition
ROTHSCHI LD:

| violate this rule consistently, but when you are

reading, try and slow down a bit. That was very fast.
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| am sorry.

Is that definition one that you believe is agreed upon

inthe Intelligent Design conmunity?

For the npbst part, yes.

And then you go on to say in that passage Intelligent

Desi gn Theory focuses exclusively on the proposed

mechani sm of how conpl ex bi ol ogi cal structures arose.
Is that assertion about Intelligent Design Theory

one that you understand to be agreed upon in the

Intelligent Design conmunity?

For the npbst part, yes.

In maki ng that statenment, | know you are working froma

list of clains associated with Darwin's Theory listed by

Ernst Mayr that are set forth on page nine and ten of

your report; is that correct?

Yes.

And one of the things that you're saying by inference

here is that Intelligent Design Theory does not focus on

the Darw nian clai mof comon descent; is that correct?

That's correct.

Is it your understanding that that |limtation would be

agreed by the Intelligent Design conmunity?

For the npbst part, yes.

Some would extend Intelligent Design to address the

i ssue of commpbn descent ?
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| think sone would be -- some woul d question conmon
descent. But | think they would acknow edge that is not
part of Intelligent Design Theory proper

And then you al so exclude fromlIntelligent Design
purvi ew t he question of gradualism correct?

That's correct.

And, again, would that be the consensus in the
Intelligent Design conmunity?

For the npbst part, yes.

Sone woul d?

It is hard to get everybody to agree on lunch, |let alone
that, yes. So some would al ways have sone qui bbl e

That is not part of the price of admission; is that
true?

VWhat is that?

I will withdraw that. | want to go back to sone of the
issues. But for a nonent, let's fast forward to page
17.

At the top of the page, it is stated the only
assertion that Intelligent Design Theory itself properly
makes is that some aspects of biology are indeed the
product of Intelligent Design.

Wy is that the only assertion that Intelligent
Desi gn Theory properly nakes?

Because Intelligent Design is concerned with the
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guesti on of whet her sone aspect of nature could have
arisen by unintelligent processes or required
intelligent activity to produce it. Therefore, when you
go beyond that sinple deduction, you are essentially --
you are essentially going to rely on other - you are
trying to make other deductions, trying to rely on other
evi dence ot her than the sinple apprehension of design
So that's why.

Let's go back to sonme of the issues that you excl uded
fromlintelligent Design's purview Let's start with
common descent.

Am 1 correct in understanding that that is the
proposition that all organi sns share a conmon ancestor?
Roughly. There has been sone kind of discussion about
this in the biological literature about whether one can
really trace back all lineages to a single, comobn
ancestor including the different classes of single
cell ed organisns, but that's roughly the case for |arger
organi snms such as plants and animals and so on
From where M ke Behe cones out on this, you find the
proposition that all organi sns share a conmon ancest or
fairly convincing?

Yes.
I would like a little clarification. Wen you say

Intelligent Design Theory does not concern any other
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cl ains such as conmon descent, are you saying that
Intelligent Design Theory accepts that proposition of
the Darwi ni an Theory or just has no opinion, whatsoever?
Intelligent Design is not a thinking entity. 1It's this
theory. And the theory is focused solely on the
guestion of whether or not there is design.

So no nore than plate tectonics has to do with the
orbit of Mercury or sonething like that. It sinply does
not come under the aegis of Intelligent Design, those
guesti ons.

I think you have described Evolution as a theory, sort

of a historical theory?

| don't think | used that word.

A theory of the history of life?

| don't think | used that either. That doesn't sound

i ke me.

Let's see if | can get this right. So going back to the
common descent point, am|l correct in understanding then
that Intelligent Design Theory sinply does not take a
position on commobn descent one way or the other?

That's correct.

Now you say that the idea of comnmon descent is fairly
convi nci ng?

Yes.

Is that based on the scientific evidence?
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From ny reading of the scientific evidence, yes.

And if a proponent making the case for Intelligent
Design included in his or her argunent that comon
descent was in doubt, would you characterize that as an
i nproper claimon behalf of Intelligent Design?

I would think that that was a clai moutside of the
purview of Intelligent Design Theory.

If students, say Dover students were taught that the
proposition of combn descent was in doubt, would you
consi der that an unsound education for those students?
From ny under st andi ng, nobody has proposed to teach them
that. So | amnot sure | would -- | amnot sure why we
have to go there.

Let's go there because | amsaying if students --

If any students were taught that -- could you say that
agai n?

If students were taught that the proposition of conmon
descent was in doubt and not supported by scientific

evi dence, was in doubt, would you given what you know
about the scientific evidence, would you think the
students are being inproperly taught?

Again, | think you have to kind of slow down and think
about it. | nyself find the evidence persuasive. The
guestion is can there be evidence agai nst common descent

at all? And if there is, do nost scientists accept it
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or not? And if some people don't, what are their
reasons for doing so?

Common descent is a broad concept. As | was
alluding to earlier, there are sone scientists who even
wonder if -- who wonder -- who have no synpathy for
Intelligent Design but who wonder if the branches of
single celled organisns all arose froma single actually
exi sting cell.

So you woul d have to be careful about how you
define common descent. You would have to be careful to
say whet her you thought the evidence weighed heavily in
favor of common descent. But is there no evidence
what soever on the other hand, on the other side?

So | would say that | don't think if students were

taught that they -- that the scientific comunity as a
whole -- to the extent that | know what the scientific
community as a whole thinks -- if they thought

Intelligent Design was in doubt, that would be
i ncorrect.

But if you were asking could students be shown
evi dence that made the claimof Intelligent Design |ess
clear or did not assunme -- not Intelligent Design -- |
nmeant conmon descent -- nade the claimof conmon descent
uncl ear or |looked at it froma different point of view,

I think students -- | think it is quite proper
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academ cally for students to entertain a wi de range of
i deas, even those that we think mght is false, sinply
to give themthe experience of |ooking at a subject from
a variety of different viewpoints.

If you were asked to be an expert witness in support of
a change to curriculumthat conmunicated to students
that the Theory of Comon Descent is held in doubt by
some scientists, could you personally based on your
experti se support that position?

Again, let me just make the distinction. 1t is clear
that some scientists do doubt common descent defined as
the fact -- defined as a single cell

Let me interrupt you. Let's say commobn descent

general ly.

In general, mammals being derived fromearlier
vertebrates and things like that. It is not the case
that rmuch of a fraction of the scientific comunity
doubts that. So as a sinple statenent of what the
scientific comunity thinks, that would be incorrect.
You woul d have no basis to think there is scientific
nerit to the other view?

VWhat other viewis that; that conmon descent is

i ncorrect?

Ri ght .

| don't know -- again, it depends on how you define
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common descent. | think there is strong evidence for
it.

The people | have heard who make cases agai nst
common descent often tinmes point to the fact that we do
not know of any mechani smthat could transform one sort
of an organisminto another sort of an organi sm by
random processes and natural selection. And | know of
no such nechanismeither. And there is no such
mechani sm published in the scientific literature.

So | could not address their objections.
Nonet hel ess, | think that the evidence in favor -- if
you think simlarities between organi snms are evidence in
favor of conmmon descent, | think that is -- | agree then
that there is good evidence.

So all in all, I think commopn descent is a fine
idea. It is a good one to work under. But no idea
shoul d be accepted utterly as a postulate. No idea
shoul d be accepted and evi dence -- even that sone people
think is evidence against it, that evidence shoul d not
be kept -- should not be ruled inadmssible in sone
di scussi on or other.

VWen you tal k about the good evidence for comon
descent, does that include the evidence from gene
sequenci ng?

Yes.
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Does it include the fossil record?

Yeah, to a degree.

You said sonething a little bit earlier that even if a
scientific concept is wong, that's all right to teach
it. | am paraphrasing.

Vll, | said if nost people think it is wong. O
course the definition of science, you don't know
anyt hi ng absolutely for sure. So even if nost people
think it's wong, yes, it can be a good pedagogi ca
exerci se to teach students about a concept just to give
thema different point of view

VWhen you do that, teach sonething that is wdely
recogni zed as being wong, what is the right pedagogica
approach? Do you present it as if it is not wong, not
called into question?

Not at all, no. You can stand up and say this is what
the great majority of scientists believe. This is the
evi dence they point to. However, there is this band of
crazies over here who doubt this. This is what they
say.

Here's two articles in Scientific American or sone
popul ar journal acceptable to students arguing the case
for one and the case for the other. Go through these.
VWhat do you think of these argunents and so on? Wy are

t hese guys the nuts? Wy are the assunptions here?
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VWat is the evidence here?

There is no need -- when you use the word teach,
do not nean you should not say student shoul d be taught
a theory. That does not nean presented as true. It
means presented and say here are sone ideas. Exam ne
these ideas. Exam ne the evidence, and see how people
make up their mnds. Sonetines different people cone to
di fferent judgnents.

So | think something like that is a great
pedagogi cal exerci se.

You al so said that Intelligent Design Theory does not
concern the age of the earth?

That's correct.

And again, are you saying Intelligent Design Theory --
et me rephrase that. Wuld you agree that the
general |y accepted scientific position on the age of the
earth is it is very old, billions of years ol d?

Yes.

And that it is not widely held in the scientific
community that the earth is six to ten thousand years

ol d?

Ri ght .

And are you persuaded by the scientific evidence for the
ol der earth?

Yes.
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VWhen you say Intelligent Design Theory does not concern
the age of the earth, does Intelligent Design Theory
accept the widely accepted old earth proposition, or
does it just sinply have no position at all?

Again, that is not its subject matter. Let nme give you
an exanple. | amafraid | amgoing to go back to M.
Rushnor e agai n.

If you drove by -- if you had never heard of M.
Rushnmore and you drove by it and | ooked up at the faces
on the nountain, you would imredi ately perceive that
they were the result of intelligent activity. You would
not perceive how old they were. They could be mllions
of years old for all the person |ooking at themfor the
first time. They could have been carved | ast week.

You need nore evidence other than the way that the
parts of the systeminteract to forma functioning
whol e.  You need nore evidence than that to answer
addi ti onal questions such as howold is this system
Wul d you agree that Intelligent Design Theory speaks to
t he devel opnent of life over tine?

Can you spell out what you nean by the devel opnent of
life over tinme?

It is a concept that deals with how |iving organi sns or
attributes cane to be over tine.

VWll, Intelligent Design really doesn't have a lot to
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say about time for the reason that | alluded to in the
| ast answer. Intelligent Design in biology sees things
and can conclude that they are the result of intelligent
activity. |If for other reasons we decide that these
arose at sonme point in the past, then we are talking
about a biol ogical systemthat was not there at sone
poi nt and then devel oped somehow.

And Intelligent Design Theory woul d argue that
intelligence was a part of that devel opnent process.
But other than that, I amnot quite sure what | could
say.
Ckay. So Intelligent Design then allows individuals to
hold the view that the earth is 10,000 years old while
al so accepting the other tenets of Intelligent Design?
Intelligent Design says nothing about the age of the
earth. So people could think it was infinitely old or
ten years old for all Intelligent Design says. But yes,
they could also think that it was 10,000 years ol d.
| am surprised you say it could be infinitely old
because part of what | understand you to be saying with
the creation of systens at the nolecular level is part
of it is a function of tinme. That if we had infinite
time, we might get there.
Maybe infinite was not a good word to use. Thank you

for pointing that out. Even if it was nmuch ol der than
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we currently think it to be |l wll say.

And then one of the other clains of Darwin's Theory is
the claimof gradualismrather than through sudden
producti on of new individuals that represent a new type?
Yes.

And | assune you are going to say the same thing --

well, I won't assune. Do you accept the proposition of
gr adual i sn?
Yes.

Is it the case for Intelligent Design Theory that it
doesn't take a position one way or the other?

Yes.

I amgoing to use the word abrupt appearance here, but |
don't mean sinmply the evidence -- the fossil record.
mean actually the new form appeari ng.

kay.

Let me ask you when you tal k about sudden production of
new i ndi vidual s that represent a new type, that is what
you are really tal king about; right?

Those aren't ny words. Those are Ernst Mayr words.

VWhat do you understand himto nmean with those words?
Ernst Mayr, he is dead now. | guess he had in mnd
sonmething like a Creationistic view of the production of
life.

VWich is sort of |ife out of nothing?
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Yes, ex nihilo.

Fi sh appear where there were no fish before and not from
a precursor?

If you are talking about in real time, it's a puff of
snoke and there's a fish, | think that is probably what
he had in mnd, yes.

So if students were taught that Intelligent Design holds
that fornms of |ife appeared in that form you know, dogs
with tails and birds with wi ngs, that would be an

i ncorrect representation of Intelligent Design?

You have to be a little bit nuanced here. It would not
be a necessary consequence of the idea of Intelligent
Design. But | think sonebody maki ng an argunent |ike
that would nean that if one saw that in a brief period
of time a conpl ex system was produced, then that woul d
severely constrain the unintelligent nmechanisns that

m ght have produced it.

So since one can divide the world into intelligent
and unintelligent causes since they are nutually
exclusive, then if you say that the unintelligent causes
seeminpl ausible, that is kind of a negative argunent
for an intelligent activity.

But the sudden production of these new types that we are
tal king about, is a claimthat that occurred one that

Intelligent Design can properly nake?
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That they occurred suddenly, no. Intelligent Design
does not require intelligently designed structures to
appear suddenly. But | think the point is that conplex
structures that do appear suddenly are unlikely to have
been produced by unintelligent causes.

But that is not answering ny question. You had nmade an
assertion in your report about clains that Intelligent
Desi gn can properly nmake

Yes.

You limt it really to the nechani sn?

That's correct.

I am asking you woul d an assertion of the sudden
producti on of new types, like birds or fish, would that
assertion be one that Intelligent Design Theory can
properly make?

I amnot intending to be difficult. 1 amjust trying to
under stand what you are trying to say.

| appreciate that if that occurred, one mght well
conclude that Intelligent Design was responsible?

Yes.

That's not ny question. You have been very precise
about what Intelligent Design can clai mand cannot
claim And if | got up and said Intelligent Design
provi des that types of organisnms coul d appear suddenly,

abruptly?
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Coul d appear or rmust appear?
Could or did appear suddenly, would that be a claimthat
Intelligent Design could properly nake?
That is an enpirical claimthat has to be nade by
pal eont ol ogy or an eyew tness or sonmething |like that.
It is not a theoretical claimthat an intelligent design
t heory coul d make.
Do you have -- can you describe how irreduci bly conpl ex
systens canme into being according to Intelligent Design
Theory?
No.
Let's go now to the issue of mechanism On page el even
of your report, you say Intelligent Design Theory
focuses exclusively on the proposed nmechani sm of how
conpl ex bi ol ogi cal structures arose.

VWhen you use the term mechanismin that sentence,
what do you nean?

MR VWH TE: FEric, you are tal king about the top
par agr aph?
The underlined portion?

ROTHSCHI LD

And bot h.
The nmeans by which the structure was affected, was put
t oget her.

The nmeans by which the structure was put together?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 174

Yes. More or |less, yeah

Be sure.
Vll, | don't think | amprepared to give an on the spot
preci se definition of mechanism But yes, | will say

tentatively the neans by which the structure was brought
i nto being.

And then you go on to say that Intelligent Design
focuses exclusively on the fifth claimof Darw nism
(natural selection) in Ernst Mayr's list?

Ri ght .

I amcorrect that you don't doubt that natural selection
can expl ain sone aspects of biol ogy?

That's right.

VWhat aspects of biology can natural selection explain?
Nat ural selection can explain -- can at |east explain
smal | changes in preexisting structures. Snal
understood as small changes in the genetic coding for
sone of those features.

Could you turn to page 22 of Darwin's Black Box?
(Wtness conplies.) Yes.

Last paragraph, a little nore than hal fway down, you say
this is not to say that randomnutation is a nyth or
that Darwinismfails to explain anything. (It explains
m cro-evol ution very nicely.)

VWhen you make that statenent, what do you nean by
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m cr o- evol uti on?

Smal | changes in preexisting systens.

And what are you distingui shing mcro-evol ution fronf
The | arge changes necessary to build new and conpl ex
syst ens.

Wbul d you characterize that as nmacro-evol uti on?

| don't like to use those words because they are tied up
wi t h pal eontol ogy and other things. | would just say

| arge -- new bi ochem cal systens or |arge changes in
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VWhen you say that nmacro-evolution deals with issues of

pal eontol ogy, is part of what you are saying that that

gets into the question of speciation, whether one

speci es can evolve into another?

Yeah. | think different people define themdifferent

ways. But yes, | think micro-evolution is sonetinmes

defined as evolution at the species | evel or maybe

bet ween the species |level, but that nacro-evolution is

above the species |evel.

Usi ng those definitions, do you have a scientific
opi ni on on whet her natural selection can explain

evol uti on above the species |evel?

I do not have a strongly held opinion because the

scientific comunity does not know what woul d

di stingui sh one species fromanother or one famly from
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anot her or groups of organisns from each other

Is it fair to say that the concepts that you focus on in
your book at the biochem cal level, irreducible
conplexity, don't really address the question of whether
speci ati on could occur, that new species could have

evol ved from ol der ones?

That is substantially correct. | did say that this does
not -- and | enphasize very strongly that this is an
argunent at the nolecular level. But | also cautioned

that if one concludes that Intelligent Design is

i nvol ved at the nolecular |level, then one shouldn't be
too swift in concluding it was not involved for things
that we do not know how t hey devel oped.

Since the scientific community does not know in
detail how | arge changes even at the organi smal |evel
could be produced by snmall cumnul ative changes in DNA, |
sinmply reconmrend keepi ng an open m nd
But you have not taken a position on that?

That's correct.

And to your understanding, has Intelligent Design Theory
generally taken a position on that issue?

Has Intelligent Design Theory? Again, there are -- no.
Intelligent Design in general does not focus on whether
something is a new species or a new famly or whatever.

It |ooks at specific structures and asks whet her
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specific structures could have been produced by
unintelligent processes or required Intelligent Design.
So Intelligent Design Theory would not take a stand on
t hat questi on.
If it did, that would be inproper, that would be an
i mpr oper cl ai n®?
I would have to see the exact claim It mght be. |If
it was couched in a particular way, it would in fact
touch on sone of the issues that are proper to
Intelligent Design. But it mght not. | would have to
see.
Is it fair to say that if comobn descent is correct,
t hen speci ation has occurred?
Yes.
Do you take a position on whether natural selection can
produce new genes wi th new functions?
| say that it can
Can?
Yes.
Is that in any way part of Intelligent Design Theory?
I s what, that new genes can be produced by natura
sel ection?
Ri ght .
Only in the sense that it is the background i nformation

we have agai nst which we develop Intelligent Design
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Theory.
Wul d the assertion that natural selection cannot
produce new genes wi th new functions be an inproper
claimby Intelligent Design?
I would have to see the context. If it were neant --
one woul d have to deci de what was being clainmed to be
the new function and the new gene. New genes -- one
could define a new gene as an old gene with just one
smal |l change in it.
I amjust asking the general proposition if someone said
natural selection cannot produce new genes with new
functions, would that be an inproper claimon behalf of
Intelligent Design Theory?
Unless it was qualified to say it was just snal
changes, then that would be too overly broad, yes.
| received a report that when you spoke to Dover
residents, you said evidence of natural selection is
i magi nary?
| did not say that.
| don't have a piece of paper that says it. It was just
somet hing that was reported to ne. Wy don't we take a
break?

(A recess was taken.)

AFTER RECESS

BY MR ROTHSCH LD
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M ke, what is the proposed nmechani sm of how conpl ex

bi ol ogi cal structures arose according to Intelligent
Desi gn Theory?

Intelligent Design does not propose a nmechanism It
sinmply tries to support the conclusion that intelligent
activity was involved in producing the structures.

VWhen you say in your report that Intelligent Design
Theory focuses exclusively on the proposed nmechani sm of
how conpl ex bi ol ogical structures arose, it really
doesn't propose a mechanismat all?

It does not propose. It focuses on the mechani sns t hat
ot her theories have proposed and tries to show why they
are inadequate. But it itself does not have a mechani sm
under st ood as how physically the parts were put
together. It does not have one to propose.

So when you say Intelligent Design Theory focuses

excl usively on the proposed nmechani sm of how conpl ex

bi ol ogi cal structures arose, you nmean that it is an
argunent agai nst the mechani sm suggested by what you
call Darw nian Evol ution and nothing el se?

No. It's not only that. 1t's also the contention that
what ever the nechanism it was an intelligently directed
one.

But in terns of the nechanism it is just a criticism of

Darwi ni an Evol uti on's mechani smand not a positive
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description of a nechanisn?

That's correct.

If you turn to page 11 of your report --

(Wtness complies.)

-- in the bottom paragraph, you say Intelligent Design
is based entirely on enpirical observable facts about
bi ol ogy plus I ogical inferences?

Yes.

VWhat are the enpirical observable facts you are
referring to?

The structures of the nol ecul ar nmachi nery and such that
have been di scovered in the cell

Not hi ng el se?

No. As well as the -- as well as experinents that try
to denonstrate the ability of other processes to account
for themor the |lack of experinents that show the
ability of other nechanisns or other ideas to account
for them

And when you are tal ki ng about experinments, what
experiments are you tal ki ng about ?

There have been experinents in which bacteria have been
grown in | aboratories over extended periods of tine.
And in ny view, they have failed to show that random
mut ati on and natural selection could cone up with new

conpl ex bi ochem cal systens.
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So these are experinments you have revi ewed, but not
experiments you have done?

That's correct.

O anyone else in the Intelligent Design conmmnity has
done?

That's correct.

VWhat are the |ogical inferences that conprise
Intelligent Design?

The | ogical inferences is a process of inductive
reasoni ng. When we see conpl ex systens -- functiona
conpl ex systenms, we have al ways seen that such systens
have required design to produce.

And now we see simlar systens in the cell
Systens which the entire biological conmunity calls
nmol ecul ar machi nes because |i ke machines in our everyday
experience, they are intricate, they are precise, they
use force, they acconplish purposes.

And when we come across such systens in our
everyday world, we always concl ude that they required
intelligent design. And by a process of induction when
we cone across such things in other places too, then we
are justified in concluding design
And when you have presented this to |ay audi ences you
use the if it looks |like a duck and quacks like a duck

and wal ks like a duck, it is probably a duck?
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In recent nonths, | have done that, yes.

| can't resist. Is it your expert opinion that ducks
are intelligently designed?

Daffy Duck is. Certainly the cilia and blood clotting
systens in ducks are intelligently designed.

You don't have an expert opinion on whether ducks --
Ducks en masse, no, | do not.

VWhen you say that when we see functional systens --
conpl ex functional systenms in our everyday world, we
have al ways found themto be designed, what kind of
functional systens are you tal ki ng about?

Things |i ke say nousetraps that | pictured in nmy book
Darwi n's Bl ack Box. Systens that have interactive
parts, the parts have to be precisely or very closely
made so that they function with other parts of the
systemto produce the functioning work of the system

I know | have di scouraged you from using the exanple,
but you have al so i nvoked M. Rushnore repeatedly.
Where does that fit in?

Again, that is a system it is not a nechanical system
of course, like a mscellaneous trap, but we easily
recogni ze desi gn because we see a nunber of precisely
mat ched parts or finely matched parts that work together
to give a particular -- seemto have a particul ar

function. For exanple, portraying the inage of George
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Washi ngt on.

And so whenever we see systens |ike that, at |east
ones that are really specific and finely done, we reach
a concl usi on of design.

Just so we are clear, when you are tal king about these
functional conplex systens that we recogni ze design for
in our everyday world, are we only tal king about
nmechani cal devices |ike nmousetraps or are we al so
tal ki ng about nonnmechani cal objects |like M. Rushnore?
We can al so be tal king about the nonmechanical objects,
t oo.

I will yield to your affection for M. Rushnmore and ask
you to sort of walk me through the inductive reasoning
that you are referring to in the case of M. Rushnore
that you think is anal ogous to or identical to the kind
of reasoning we would do to conclude that a nol ecul ar
systemis intelligently designed?

Well, for exanple if you | ook at the face of George
Washi ngton on M. Rushnore, first of all, you | ook at
this mountain and you notice that the rocks are in a
special relation to each other, such that one rock is in
a position and such a size as to convey the imge of a
nose. And next to it are ones that are recessed and
shaped in such a way as to | ook |ike eyes and nouth and

SO on.
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And when we see sonething |ike that, we
intuitively judge from our experience that such thing is
not a coincidence. It is not the result of an
eart hquake or erosion or volcanic activity or sone such
t hi ng because the likelihood of all of those pieces
form ng so as to produce that inmage is beyond our
willingness to credit.

VWhen you say we intuitively judge as part of this
i nductive reasoning -- let me rephrase that.

Thi s kind of inductive reasoning that you just
described, is this part of a scientific practice or
met hodol ogy, or is this just sonething that every slob
can do?

It is a coomon ability. It is not restricted to
scientists, but scientists also can do it. Even in our
common experience, everybody wal ks down the road and can
ook to the left and recogni ze that naybe a fl ower bed
had been arranged and |l ook to the right and say there's
dandel i ons scattered about the I awn. And maybe they
don't look like they have been arranged.

W easily conclude design for one, arrangenent,
and a pass on judgnment of design for another
| take it in the case of nol ecul ar systens, it is not
your -- you are not asserting that every l|lay person can

conme to the conclusion of Intelligent Design by
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observi ng the physical characteristics of the structure?
Well, if the structure is laid out before them and

expl ained, | think they can apprehend or they can see

t he basis on which the design conclusion is made.

They woul d understand it if you explained it?

Yes. And | have had experience explaining it to a
nunber of |ay audi ences, and they generally understand.
For exanple, if Eric Rothschild who is scientifically
as unsophi sticated a person as you mght find was shown
t he henogl obi n exanpl e that you descri bed and the
bacterial flagellum is it your position that is sort of
sonmething a lay person in each circunstance coul d

di scern one was intelligently designed and the ot her

m ght not have been?

I think the henogl obin would be nore difficult. The
bacterial flagellum 1 think even unsophisticated Eric
Rot hschild would be able to appreciate that. Especially
if 1 got alittle novie or illustration of how it

wor ked, and we saw the parts noving in relationship to
each other and instructed people on exactly what was
going on, | think that yes, | think that even

nonsci entists coul d appreciate that.

I am not so nmuch tal king about appreciating it. It can
be explained to them But is the inductive reasoning

that you are tal king about part of the scientific
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activity, is it a scientific enterprise?
Yes, it is. Logic is part of science. Induction is
part of logic. But logic is not restricted to the
scientific comunity. One doesn't need a Ph.D. to
exercise critical judgnent and to be | ogical

It is nmy experience when | show drawi ngs of a
bacterial flagellumto |ay audi ences, they quickly grasp
the difficulty for Darwi ni an Evol ution and qui ckly grasp
t he point about Intelligent Design
I mean woul d you agree that that same -- that a | ay
audi ence coul d easily be convinced that the human eye
was intelligently designed by just |ooking at the

mar vel ous conposition that it is?

I think many people -- | think many people would be
convi nced of that, yes.
But you are not meking that claimas part of your
proposition of Intelligent Design?
That is above the nolecular level. | don't claimthat,
but | nust add that it has not been denonstrated that it
could arise by unintelligent processes either
| guess to put a point on ny question, is it your
position that the reasoning -- the inductive reasoni ng
required to conclude that a biol ogical system was
intelligently designed nust be carried out by a

scientist or could we equally rely upon any |ay person
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to conplete that part of the case for Intelligent

Desi gn?

Most | ay people do not know what is going on in the
cell, which I think is why nost |ay people take the word
of many scientists that Darw nian Evol uti on can account
for it.

VWhen they are instructed however in the conplexity
of the nol ecular machinery in the cell, in ny experience
nost | ay people quickly see difficulties for Darw nian
Evol ution and qui ckly appreciate the argunent for
Intelligent Design.

I amtrying to differentiate between one can understand
it and appreciate it, and it actually being part of the
scientific conclusion. Let me just give an exanple.

We can all | ook at dinosaur bones, but there is an
expertise that goes into determ ning the rel ationship
bet ween one fossil and another or a group of fossils;
correct?

Yes.

You woul dn't expect me or you to do that as well as
Kevi n Padi an?

Ri ght .

So |l amtrying to get a feel for whether we can nake
that same distinction in terns of the inductive

reasoning that goes into a determ nation of Intelligent
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Design at the nol ecul ar evolution, or if you and | are
equal ly situated in ternms of making that inference?
It would require sonme know edge of the structure. You
cannot concl ude design or non design if you don't know
the structure you are speaking of, yes.
So the inductive reasoning we are tal king about here is
a sonewhat specialized enterprise?
The subset of inductive reasoning applied to
bi ochem stry does indeed require sonebody to know what
bi ochem stry has discovered. So there aren't as nmany
peopl e who know t hat.
Now | want to go to the inductive reasoning that we
m ght use to evaluate systens in our everyday world. A
nousetrap i s one exanple you gave

In the case of a nousetrap, we have all seen that
they are constructed by humans; correct?
I don't think so. | have never seen a nousetrap being
constructed. | would bet nost people in this room
haven't either.
Fair enough. |s there any discipline that you --
scientific discipline that you think -- specialized
scientific discipline that goes into reasoning that
objects that we are famliar in the world were
intelligently designed?

Yes. There's archeology. There is also | guess



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exam / Rot hschild - M chael Behe 189

forensic sciences as well, cryptography.

And in fact in O Pandas, it is stated that archeol ogy
has pi oneered the devel opment of nethods for

di stingui shing effects of natural and intelligent
causes. |Is that a proposition you agree w th?

I would have to know nore about archeology. | have to
admt | don't know nuch about their nethods.

You acknow edge that part of what archeol ogy does is,
for exanmple, |ook at stone objects and try and reason to
a concl usi on of whether those stones were just -- the
structure of those stones was sinply the result of
erosion or in fact were worked on by human hands to cone
to that structure?

In margi nal cases, archeol ogy does that. But in the
cases of nonmargi nal cases, if you see a | arge Egyptian
pyramid or so on, it doesn't take an archeol ogist to
realize it was designed

That is sonething you could concl ude?

Yes, even ne.

And, again, explain to ne how you woul d reason that that
structure was desi gned.

kay. We will call it the Sphinx then. | would reason
to say the Sphinx was designed because | could see the
features -- in a well done Sphinx, well preserved,

coul d see the features of the rock and stone which
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corresponded to features in a human face, an idealized
ed human face. | would realize that the probability of
such a thing happening by erosion or sonme unintelligent
process like that is very, very snall

And so inductively, | would conclude that things
like that are designed.
I nductively, you would conclude that humans designed it;
correct?
| probably would think so. But if sonebody cane al ong
and said that a space alien had beaned it down, that
woul d not contradict ny conclusion of design. | mght
be surprised by it, but it would not contradict ny
reasoni ng to design.
I's your understanding of the field of archeol ogy that
t he concl usions that archeologists try to nake is sinmply
that an object was intelligently designed, or do they
attenpt to reach the conclusion that humans designed the
particular artifact?
Vell, frankly, I amnot all that famliar w th what
archaeol ogi sts do. | assume for the nost part, they
assune that designed objects were nmade by humans.

| imagine there are cases though when they m ght
have to deci de whet her sonethi ng was nmade by an ani mal
or animals who mimc or construct structures.

There are clains by -- what's his nanme -- Von
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Heneken. There are people who tal k about space aliens
comng to the earth, which, of course, | amquite
skeptical of. But | assunme that an archeol ogi st woul d
at least be able to cone to a conclusion that sone
nonhuman designer with intelligence could have nmade sone
artifact.
Let's unpack that a little bit, could have nmade sone
artifact. So when an archeol ogi st | ooks at an artifact,
part of what the archeologist is building into his or
her conclusion is could a particular actor have done
what | see here; right?
You nean if they're trying to conclude who the designer
was, could the Mayans have desi gned sone object?
Sur e.
In sone cases, | imagine. 1In dealing with design, you
have to be sensitive to the fact that there are margina
cases where you m ght be suspicious, but which you
cannot say for sure are designed. | wote about themin
Darwi n's Bl ack Box.

If you look at rock formations -- if you |look from
the earth at rock formations on the nmoon, to sone people
it looks like there's a man on the noon, a face of a man
on the noon. Was that designed? Maybe. As | say in
t he book, who knows? Maybe space aliens a long tine

ago.
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Probably nost people would not find the evidence
sufficiently conpelling to say that yes, that was
designed. There are chance processes whi ch occasionally
throw up structures that remind us to one degree or
anot her of some object.

But then there are cases which are not marginal
whi ch are much nore conpelling. And back to M.
Rushnmore again, it doesn't matter if the man on the noon
i s ambi guous. Qur conclusion with respect to M.
Rushrmore is very firmbecause it is not a margi nal case.
It has got lots of features that fit the function, the
vi sage of George Washi ngton

So with the archeol ogists -- to get back to your
original question -- if they were excavating in a Mayan
village and they canme across sone conplicated object
maybe say a detailed carving of a cat or sonething, and
sonmebody -- again, | amno archeol ogist, but if the
ar chaeol ogi st says Mayans didn't like cats or didn't
have cats or anything like that, they would not concl ude
that the object was not designed. They m ght concl ude
t hat somebody other than a Mayan did it, or it is
probabl e that somebody other than a Mayan did it, or
some renegade had a kitty cat for a pet.

But they would not conclude that, therefore, this

statue arose by random processes just because their
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cl osest candidate for a designer did not seemto be

i nterested in produci ng such things.

Go back to M. Rushnore. You said we see the
characteristics of a face; right?

Yes.

And we recogni ze that as a hunan face?

Yes.

Meaning it is a depiction of sonething akin to

our sel ves?

Ri ght .

So that is consistent with the idea that it is sonething
a human woul d create; is that fair?

It is consistent, but it does not require that it nust
have been a human that did that.

W al so can conme to sonme concl usions about human's
capability of creating a structure of the kind we see in
M. Rushnore?

That's correct.

Including their capabilities at that point in history?
Yes.

VWhat their physical abilities were?

Ri ght .

VWhat their technol ogical resources were?

Ri ght .

Even if we didn't have a historical record of its
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creation, we would be able to devel op sonme nodel s of how
they actually did it?

That's correct.

For exanple, if we go back further in history to

somet hing |i ke Stonehenge, we have to figure out how the
rocks noved there and how t hey got up there?

That's right. But what we don't do in the case of
Stonehenge is even if we can't figure that out, we do
not conclude that the figures weren't designed, that

t hey came about by a random process.

W apprehend the design. And then there are a | ot
of other questions which follow which are interesting
like who did it, howdid they do it, and so on. And we
| ook for answers to those questions.

But the concl usion of design for Stonehenge and
for M. Rushnore, even if you didn't see anybody around
who | ooked as if they had any ability to make that
structure, you would still conclude it was desi gned, but
if you were interested in the identity of the designer
you woul d have to | ook el sewhere.

Just to continue this, in the case of sonething Iike

St onehenge, we can make a judgnent about the notives of
t he actor who desi gned Stonehenge; correct?

I"mnot sure. | amsure sonme people can specul ate on

it. Once nore, even in the absence of a nptive, we
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woul d still not conclude that the faces of Stonehenge
were the result of an accident, or erosion, or sone such
t hi ng.

I think you m xed your m nd when you said faces of

St onehenge.

It is getting |l ate.

So all of these aspects of the design of the object,
nmotive, who the designer was, abilities, resources are
avail able to the person studying M. Rushnore or

St onehenge, but are outside the purview of Intelligent
Design as it is currently described?

Well, a couple of things. | actually don't think the
ability to figure out what Stonehenge was about was
avail able at the tine when it was first discovered and
recogni zed to be designed. | amnot read up on
Stonehenge. But as far as | understand, it was a
nmystery for centuries how such things could have been
desi gned.

Intelligent Design in regard to biol ogy does not
say we can never understand how the structures of cells
or the structures of |life were designed. Maybe we will
at some point. Lots of scientific propositions have
central questions unanswered when they are first put
forward, and Intelligent Design is no exception to that.

So |l don't think it is different -- that different
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from Stonehenge in that respect.

And anot her difference between Stonehenge and the

bi ol ogi cal systens that you are tal king about is that

bi ol ogi cal systenms and their parts have an ability to
replicate thensel ves?

Yes. That is a difference.

And St onehenge and nousetraps don't? M ce do.

Mouset raps don't.

Yes. No analogy is ever great. But if the ability to
reproduce does not specifically address how the

appear ance of design could have conme about, then the
anal ogy to Stonehenge becomes nuch stronger than if that
weren't the case.

I mean no analogy is great, but this one is central to
your assertion?

Stonehenge? It is nore the nousetrap that is central
Equal Iy unable to reproduce or replicate?

Mousetraps are nade in factories. So you could just as
a thought experinment say to yourself suppose there were
changes in the factory which caused little changes in

t he mousetrap, and how woul d that explain its structure.
And it is surprisingly difficult to even then come up
with a route for a gradual production of an interactive
machi ne |i ke a nousetrap

Let's go talk a little bit nore about irreducible
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conplexity. W have your definition on page 39 in
Darwi n's Black Box. It has been slightly tweaked in
your "Reply To Your Critics" article?
Yes.
One of the things you say on the next page of Darwin's
Bl ack Box on page 40 -- let ne withdraw that for a
monent .

Your definition of irreducibly conplex tal ks about
production directly; correct?
Yes.
And then on page 40, you tal k about the fact that you
cannot rule out the possibility of an indirect
circuitous route?
That's correct.
And then in that first paragraph, you say that as the
nunber of unexpl ained -- you say that the Iikelihood of
such an indirect route is pretty darn small to
par aphr ase?
Yes.
And you say as the nunber of unexplained irreducibly
conpl ex bi ol ogi cal systens increase, our confidence that
Darwin's criterion of failure has been net skyrockets
towards the maxi nrum that science all owed.

| take it your criteria of failure is Darwin's

statenment that if it could be denonstrated that any
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conpl ex organ exi sted which could not possibly have been
formed by numerous successive slight nodification, ny

t heory woul d absolutely break down. That is the
statement. Only you are applying it to the nol ecul ar

l evel ?

That's right.

VWhat is the basis for your statenment that our confidence
that Darwin's criteria of failure has been net
skyrockets towards the maxi numthat science allows?

That is just a statement that says as nore conpl ex
systens are di scovered, the hypothesis that they al
began as sonet hing el se, and changed into sonething

el se, and then further on sonething el se at say the
amno acid level requires a level of function and a

I evel of -- a level of frequency of conplex interactive
machi nes that we have no experience of seeing.

In our experience, we don't see one machi ne by
smal |l undirected steps turn into a different type of
machi ne, and then by nore small undirected steps turn
i nto another type of machine and finally end up as a
nmousetrap or an outboard notor or sone such thing.

VWhen you nmade this statenment, have you quantified this
at all?
| have not.

Has anybody?
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Nobody has specifically done so. But if one has a
know edge of biochem stry, then one can have reasons to
be skepti cal

| amnot the attorney who is going to be deposing Bil
Denbski so | haven't vetted his work conpletely, but I
understand he has a sort of probabilistic contribution
to Intelligent Design Theory?

That's correct.

Does that link up with your proposition at all?

It does.

How i s that?

Vll, he tries to calculate probabilities that
particul ar structures such as the flagellumwould arise
by unintelligent processes if there are no sel ectable
states between the begi nning and the end and comes up
with very small probabilities.

So built into his -- is what you just described the
concept of specified conplexity?

It is not the concept itself. It is howone tries to
determine if a systemis sufficiently conplex. That is
how you go about it.

And am | correct in understanding that what you just
described -- the analysis you just described assunes the
correctness of your proposition of the irreducible

conplexity of the bacterial flagellunf
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That's correct. |If there are no selectable states from
i ndi vidual proteins to this conplex nol ecul ar nmachi ne,
then this is the probability we would cone up wth.

kay. Are you aware of M. Denbski applying that method
to any ot her nol ecul ar systen?

No.

Are you aware of himapplying that mnethodol ogy to any

bi ol ogi cal systenf?

Wl |, you nean other than a biochem cal systenf

Ri ght .

No.

If we could go back, I want to ask you sone questions

about the definition of irreducible conplexity. M
gquestions -- | realize you have described the definition
as being just the sentence that begins by irreducibly
conpl ex, page 39?

MR VWHTE O Exhibit 3?

MR, ROTHSCHI LD:  Yes.
That's correct.

ROTHSCHI LD

| appreciate that it was tweaked. But then there is
anot her sentence that | have always treated as part of
the definition, but I will take your word for it, that
follows it with the statement that an irreducibly

conpl ex system cannot be produced directly by slight
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successi ve nodifications, just the next sentence?
That is the next sentence.

You don't consider that part of the definition, but
further el aboration?

That's correct.

I amgoing to ask you sone questions about both of these

sentences. | appreciate you're not saying that is the
definition, but I still want to ask you questions about
bot h.
kay.

In that second sentence, you say an irreducibly conplex
system cannot be produced directly, that is by
continuously inproving the initial function which
continues to work by the same nechani sm

VWhat do you nean by continue to work by the sane
mechani sn?
Just that it has the same -- it works -- the parts
interact in the sane way as they do at the begi nning.
So if natural selection had created the bacterial
flagellum one would see sone precursor that noves the
bacteria in a simlar way?
If natural selection -- let nme repeat your question. If
natural selection was responsible for the bacteri al
flagellum would we see sinpler precursors that noved in

t he sane way?
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Well, | think if natural selection had nmade the
bacterial flagellum we would see a very |arge series of
i nt er nedi at e nmechani sns whi ch connect one to anot her by
steps of small -- of reasonable probability which woul d
continuously increase the efficiency of the system
But it has to work by the sane nechani sn?

If it is going to be produced directly, yes.

Wy is that part of the equation of irreducible

conpl exity?

Wy is what exactly?

That it worked by the sane nechani sm

Because that essentially is what | nean by directly. |If
you are working by a different nechanism then you have
to devel op one way of doing sonething and then switch it
into a different way of doing something, then perhaps
switch it into multiple different ways before you
finally end up to the structure we see today. |
consider that to be an indirect route.

Then if | amalso correct, you tal k about continuously
inmproving the initial function until you get to the
function as it exists in the irreduci bly conpl ex system
correct? Bad question. | wll try that again.

kay.

I think I understand you to be sayi ng when we tal k about

the function of the system you limt your description
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of irreducibly conplex systens to systens where the
function that is there at the end was al so operating in
the precursor; is that right?
Vll, | think I amlooking at it froma different
direction. | see that the systemat the end is working
a particular way by a particular nechanism And how it
woul d work by ot her mechanisnms is not clear. And how it
woul d change between nechani sns is not clear

So to point out for the reader the difficulty for
Darw ni an processes step by step, tiny steps to get to a
conpl ex system | point out that the present systemis
working in this conplex way, and that it is not at al
obvi ous how ot her circuitous routes m ght have produced
t hi s.
You tal k about you have the system It is functioning.
If you renmoved a part, it would cease functioning?
Yes.
VWhen you say cease functioning, you nmean functioning the
way it functions when it has all the parts, the
flagel | um noves the bacteria?
Yes. | believe I'd say it causes the systemto cease
functioning. So | nean the functioning of the system
So the bacterial flagellumwould no | onger be able to
work as a rotary propul sion device and so on

If one found an exanple of -- if one took away a part of
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the bacterial flagellumand it still functioned -- and
it still survived but did not function as a rotary
motor, that would not fit your definition?

VWhat would not fit?

The example | just gave would not be a response to your
chal | enge of irreducible conplexity?

That's correct. |If you took away a part of the rotary
nmotor and you saw that it could work as a paperwei ght
then or even as a gasoline punp or sone such thing, that
woul d not go any part of the way towards explaining the
systemin ny argunent.

And just to keep it in the arena of nolecul ar systens,
one proposition that has been asserted -- and | realize
it may not be one you agree with -- is that the type
three secretion systemwas a precursor to the bacteri al
fl agel | un?

That has been asserted. But nobody -- if | mght add
nobody has even attenpted to show in journals how the
type three system coul d have arisen by Darw ni an neans
or then been converted into a flagellum by Darw ni an
means at the level of detail that would be required to
actual ly test the hypothesis.

A few questions. First of all, | understand there is
some di spute about which cane first here, the chicken or

t he egg?
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Exactly.

| want you to assune for the purpose of my questioning
that there was a case nade for type three before
bacterial flagellunf

Sonebody has mnmade that case.

So we won't argue --

VWhether it is correct or not.

-- whether it is correct. Now you said that even those
who are nade that case have not denonstrated in
sufficient detail how the secretion systemevolved to

t he bacterial flagellunf

That's correct.

VWhat woul d be the denonstration -- and sorry. Let's put
asi de the question of how you got to the type three
secretion systemin the first place; okay?

Ckay. But | just note that you are starting with a very
conpl ex machi ne.

Fai r enough.

As it is.

Fair enough. But you have nmade the assertion that you
have an irreduci bly conplex system |If you took away a
part it wouldn't function?

It would no longer function. The systemwould no | onger
function, that's correct.

And | take it what you are saying is even if one
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denonstrated natural selection that caused type three
secretion systemto evolve to bacterial flagellum that
doesn't address your challenge of irreducible conplexity
because it is not the same function?

Coul d you repeat that, please?

Actually, let's back it up one level. First, what woul d
it take to -- what level of evidence is required to
denponstrate that in fact type three evol ved through
natural selection to bacterial flagellunf

Wth, I will say that an enornous anount of evidence
woul d be required involving many, nmany experinents
denonstrating what natural selection is capable of

doi ng, elucidating what sort of selective effects that
we woul d expect to have, show ng that none of these
steps had unexpected detrinental effects as well, a
whol e host of experinments.

In ny opinion when one says how did this evol ve by
Darwi ni an processes fromsay type three, even if we are
starting at this level, to the bacterial flagellum one
is covering light years of difficulty. And it is not a
matter of just sitting down in your arnthair and kind of
t hi nki ng of what night be internediate, or even goi ng
into experiment -- into a | aboratory and doi ng one or
two experinments and saying gee, that |ooks |ike the way

it happened.
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To be confident that such a thing could happen
woul d require many, many experinments. And none of them
have been done, which is one reason why | am skeptica
t hat Darwi ni an Theory can expl ain such things.

I will tell you that I amstruck by the fact of how high
the bar is for denonstrating natural selection, but you
are saying that Intelligent Design of the bacterial
flagel l umrequires no experinmental evidence.

Well, that is because there is an asymmetry in the
clains of design and Darwi ni an Evolution. What both are
trying to explain is the strong appearance of design in
the cell.

If you read Richard Dawkins, the blind watchmaker
and | think | quote himat several points on one of ny
reports, he says biology is the study of things that
gi ve the strong appearance of design. He tal ks about
t he overwhel m ng appearance of design in various
passages.

He does not think it is true. But the point is
t hat the physical evidence we see, just like the

physi cal evidence of M. Rushnore, strongly suggests
design to peopl e who know about it.

I f sonebody | ooked at M. Rushnore and says that
was designed, and sonebody el se cane al ong and says no

no, no, there was a river flow ng by here and the w nd
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ki nd of crossed over and that is how the faces cane up,
and you said, where is your evidence? And he says well,
gee, that is what all ny colleagues think, but there is
no denonstration of that, no experinment on that in the
literature, and you say | don't think that is true.
think it was designed.

He says where is your evidence? And you say | ook
at those faces. That is the evidence. So | think it is
entirely proper to be confident of the concl usion of
desi gn based sinply on what we have and to strongly
guestion assertions that unintelligent processes could
produce these things. Because the exact problemthat
the all purported explanations for these things in the
cell are trying to address is the strong appearance of
conpl ex, functional, sophisticated apparently desi gned
machi nery.

So the burden of proof is heavily on the Darwi n side?
That's correct.

That's because it |ooks designed to us humans in the
same way a nousetrap | ooks desi gned?

Because of our inductive reasoning, that's correct.
&oi ng back to the type three and bacterial flagellum
putting aside all the issues of proof, |I think if I
understand you correctly, you are saying that exanple

falls outside ny concept of irreducible conplexity
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because even if it occurred as suggested, and even if
natural selection was denonstrated, that doesn't count
because the functioning of the systemis different at
the different stages; is that right?

Vll, my point is that it does not explain the rotary
propul sion function of the flagellum that the function
of the type three secretory systemitself has nothing to
do with propul sion.

There are many ot her secretory systenms known in
bacteria, none of which have anything to do with
pr opul si on.

The connecti on between the propul sion --
propul sive activity and the protein secretory activity
is apparently -- there is no necessary connection
between the two. |If it had been discovered that the
bacterial flagellumalso had a function which could
hydrol yze sucrose when a part was renoved, that would
have nothing to do with explaining the rotary propul sion
activity either.

Furthernore, the discovery of the type three
secretory systens nmakes the flagelluma nuch nore
conpl ex object than it was thought to be when | wote ny
book. And so to nme as a skeptic of Darw nian Theory, |
see people trying to appeal to a nore conpl ex object to

explain one they couldn't explain when it was a | ess
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conpl ex object. And so | remain skeptical that those

types of exanples don't convince me.

By the way, when you tal k about the bacterial flagellum
is there a particular bacterial flagellumyou are

referring to?

Vell, | refer to the common one which is generally

pictured in a biochem stry textbook by Voet & Voet,

that is one fromE. coli.

Do you have a position on whether strains of bacteria,
the flagellumfor strains of bacteria other than E. Col
are al so irreduci bly compl ex?

As | understand, nost are variations on the basic thene
of the bacterial flagellum And therefore, | would
expect themto have simlar difficulties.

The proposition we are discussing, either secretion
systemto the flagellumor flagellumto the secretion
system to the extent that has nmerit, is that a direct
route or an indirect route?

You nmean if in fact Darw ni an processes di d sonehow by
some unexpl ai ned way produce first the type three
secretory system and then by sonme unexpl ai ned way
produce the flagellumafter that, would that be an
indirect route? Yes, that would be an indirect route.
Wul d that be an exanple of exaptation?

Exaptation? |If such a thing occurred, it mght be an
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exanpl e of exaptation, but you would have to do a | ot of
work to determine that in the first place

At the organismlevel or the organ |level, do you
recogni ze that exaptation is a valid scientific

expl anation for how different characteristics evol ved?

I think it is a pretty fuzzy explanation nyself. |
think it is nmore just a | abel that people put on things
rat her than an expl anati on.

It doesn't explain where the structure that is
bei ng exapted came fromin the first place. It doesn't
explain how the structure fit the new function. It
doesn't explain what forces might have caused that to
happen.

Essentially, it is just a convenient |abel to say
that well, yeah, there was this structure, and
apparently it is involved in something else. But it is
nore of a | abel than an explanation
Are you famliar with the literature on the evolution of
the manmal i an mi ddl e ear bone?

No.
VWhat about the literature on the devel opnent of the wing
of the bird?
Not really, no.
MR VWH TE: We've al nost gone an hour. Do you

want to take a break?
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MR ROTHSCHI LD:  Sure.
(A recess was taken.)

AFTER RECESS

BY MR ROTHSCH LD

Q

As you define irreducible conplexity, you limt the
definition to a single system correct?

Yes.

Explain to me what you nean by a single system

Wl |, because living things are made up of nol ecul es and
it turns out science has discovered in the past hundred
years or so that the foundational level of life is the
nmol ecul ar level, and so when | nean a single system |
mean a single system conposed of a nunber of nol ecul es,
general |y proteins, which has sone identifiable

recogni zabl e function

I just want to make sure | get this right because

thi nk your definition of single systemincluded a single
system Let me nake sure | get it precise.

A single systemis -- you said a single systemis
conposed of a nunmber of nol ecules, generally proteins,
whi ch has sone identifiable recognizable function?

Yeah.
VWhat is the limting principle? Is it the nunber of
nmol ecules? Is it the fact of a function? How do you

di stingui sh showing as a single systemfrom sonet hi ng
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that is nore than a single systen?

It woul d necessarily be smaller than a cell. It would
general ly be one in which the conponent parts acted on
each other to either nodify or bind to each other. And
it would have to have a generally single and coherent
functi on.

And a good exanple, again, is the flagellum the
parts of which forma coherent structure which works
together to forma rotary propul sive device.

Ckay. 1s this concept of a single system sonething that
is defined in biochem stry?

It is assuned, but | don't recall anyplace where it is
defi ned.

VWhat do you nean it is assuned?

Peopl e tal k of, say for exanple, the blood clotting
system or the proteosone which degrades proteins or

ot her coherent entities in the cell that have relatively
wel | defined roles. But nobody bothers wth
constructing a definition for them

Is every structure found in the cell a single system or
are there structures that are nultisysten?

There can be multisystem structures. One exanple m ght
be say the cell nmenbrane which contains a nunber of
different proteins, as well as |lipids and carbohydrates

and so on.
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So that would not qualify for an irreducibly conpl ex
system as you define it?

Ri ght .

If a biochem st went into the world of the cell and was
asked to | abel structures single systens or not single
systens, what would you tell himto do -- or her?

I would tell himto see if there was a well defined
function for a nunber of different conponents, |look to
see if the conmponents acted upon each other to produce
the functi on.

And if that were the case, then | would say try

to -- | would say that is probably what | nmean by a
system But | guess | should -- let ne just say a
comrent .

My point in all of this is not a rhetorical one to

come up with definitions for entities in biology that

never have -- cannot be chall enged or don't have
shortcomng. And that is not unique to ne. It is hard
to define life. It is hard to define species. It is

hard to define a nunber of things related to biol ogy.

My purpose is to try to direct attention on what |
perceive to be a difficulty for current understandi ng.
Is that an adm ssion that your limtation to single
systens is not precise?

It nmeans you have to consider the systemitself, and it
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is hard to consider it in the abstract w thout | ooking
at what you are tal king about.
So effectively what you are saying is if | wanted to
chal | enge the concept of irreducible conplexity,
understanding | would need to limt ny challenge to
single systenms, | would really have to tell you what the
systens are, and you would let me know if that was a
single systemor nultisysten?
| would certainly have nmy opinion on it, yes, and
woul d be glad to share it with you.
And there is no external reference that | could turn to
to try to cull those out nysel f?
Wel |, npbst scientists are not used to thinking about
probl ems such as this. There are not many people in the
scientific comunity who woul d have witten on this
before, yes.
And the reason | ask is clearly the systens you are
tal ki ng about, as you acknow edge, they have nultiple
parts. And | amtrying to understand when | see a
systemthat has nultiple parts, how | know whether or
not it is a single systemas you define it or somnething
el se.

I think you are telling ne there is no rea
denmarcation |ine?

Well, there are certainly sonme clear exanples. There
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are sone exanples which are less clear. But for the
cl ear exanples, they are clear. And so we can worry
about the unclear exanples |ater
And in your book Darwin's Black Box, you give severa
exanpl es of irreduci ble complexity. One is the
bacterial flagellunf
Yes.
And you woul d stand by your statenent that is a single
syst enf?
Yes.
Then there is the blood clotting cascade?
Ri ght .
Is that a single systenf?
Yes.
The -- another word I will butcher -- the eukaryotic
ciliun?
Yes.
Is that a single systenf?
Yes. It is a single system
And the i mune systenf
The i mune systemin general, there are a nunber of
different systens that are under the title of imune
system

| wote specifically in Darwin's Bl ack Box about

one aspect of the i mune system the aspect which
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generates anti body diversity.
I would like one minute to ook at a letter and get it
out. No response, but I will take it as a yes.

MR VWH TE: Sonet hing separate fromthis?

MR, ROTHSCHI LD:  Yes.

ROTHSCHI LD

| apol ogize. On the immune system is the aspect of the
i mune systemthat you are tal king about the adaptive
i mmune systen?
Yes.
I's that aspect of the i mmune system a single systenf?
The system for generating anti body diversity, yes.
Is a single systen?
Yes.
Is it your position that all conplex nol ecul ar systens
are intelligently designed?
No.
And we gave the henogl obi n exanple. That was one you
said was not necessarily intelligently designed. Is
that a conpl ex nol ecul ar systenf?
Vll, in nmy book | said starting froma protein such as
myogl obin, which is simlar to one of the subunits of
henoglobin, is it possible to get a henogl obin Iike
nmol ecul e by natural selection? As far as | can tell, it

is it possible.
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That aspect of it, I amnot saying the entire
nmol ecul e, but | amsaying going froma single to a
tetramer may be within the capability of natura
sel ection.

That is one exanple, but is that the only exanple of a
nmol ecul ar system that you acknow edge i s not
intelligently designed?

Again, | didn't say it wasn't intelligently designed.
W don't have evidence that it was. And we don't have
experimental evidence that Darw nian processes coul d
have done it.

| amjust saying that I don't know at this point.
It seens sinple enough that | for the purposes of
argunent will concede that it could be produced by
natural sel ection.

There are other things for which I amnot sure we
have enough evidence. There are sonme systens that |
think the evidence is reasonably convincing that
Darw ni an processes could produce them and they are
rel atively conpl ex dependi ng, but not conplex -- not
irreduci bly conplex in the way | define irreducible
conpl exity.

There are conmpl ex systens |ike the nmenbrane of the
cell which I would not argue are irreducible. There are

a nunber of other aspects of the cell that | do not
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argue require Intelligent Design

Can you give nme some other exanpl es?

I can give you an exanple of a protein whose activity I
think is reasonably ascribed to natural selection. And
there's a group of proteins called antifreeze

proteins -- perhaps you have read about them-- which
act as antifreeze in organisns which live in subfreezing
tenperatures at |least for part of their |ives.

There is a protein which was discovered in sone
species of fish that lives in the Antarctic Ccean where
the tenperature of the water is actually a couple of
degrees col der than the freezing point of the blood of
the fish.

And the protein that was identified as being able
to preserve the fish fromfreezing has some simlarities
to other proteins. And the people who discovered it and
who sequenced the gene and the protein for it made what
| thought was a convincing case that by relatively smal
steps, one could inprove the ability of this protein to
i nhibit freezing and eventually |lead by small steps,
each one better than the other, in a Darw nian fashion
to the protein that is present today in the fish.

And it's my conclusion that that is possible by
Darw ni an processes because they clearly showed that

there were small steps, one could inprove the function
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And in addition, there are many internediate steps which

can be visualized ed in the protein.

They are currently -- even after tens of mllions
of years -- or mllions of years anyway in the protein
still multiple copies of this protein, some of which

vary from each ot her.

So in ny opinion, that is a pretty good exanpl e of
what | woul d expect a Darw nian process to |lead to. But
that is certainly the exception rather than the rule.
Was that denonstrated experinmentally or just with an
expl anation for how it occurred?

It was denonstrated partly by experinment and partly by
expl anation. The experinment was to sequence the protein
and sequence the gene and other parts of -- there are
multiple copies of the gene for this protein, sonme of

whi ch vary from each other in various ways.

And it was clearly denonstrated which steps woul d
be necessary, and that they were small. And there are
resi dual structures -- which is part of the experinenta
evidence. There are residual structures which appear
i nternedi ate between these two -- between the origina
gene and the antifreeze gene. So it was a m xture of
bot h.

There was no experinent that showed the devel opnent of

this protein from precursors?
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That's correct.

You used the cell menbrane as the other exanple, and you
said that is not irreducibly conplex. Does it have as
many parts as sonme of the systens you have described as
i rreduci bly conpl ex?

Vll, it depends on how you define a part. |If you
define a part as a nolecule, which is a reasonabl e thing
to do, then it has got zillions of parts.

More than sone of the systens you have descri bed?

Many nore, yes.

Let's get to the topic of the adaptive i Mmune system
VWhen you discuss this in Darwin's Bl ack Box, were you
referring to any particular organi sms imune systenf

| was referring to the one which is general to the
vertebrates.

Let's go back to Darwi n's Bl ack Box, page 138.

Yes.

The second full paragraph

Yes.

In that paragraph, you say we can | ook high or we can

| ook ow in books or in journals, but the result is the
sane. Scientific literature has no answers to the
guestion of the origin of the imune system

VWhat page is that?

138.
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Ckay. Thank you. Yes.

And when you say the origin of the i mune system are
you tal ki ng about the evolution of the immune system
t hrough natural selection?

That's correct.

And is that -- do you believe that was an accurate
statenment when you wote it, that the scientific
l[iterature has no answers to the questions of the
evol ution of the immune systen?

Yes. The aspect of which | was witing, yes.

The adaptive inmune systenf?

The adaptive inmune system right.

Do you really nmean no answers?

No firmexperinmentally or detailed answers to how the
adaptive i mmune system m ght have evolved in a Darw ni an
process by single nutations and natural selection.
Now | take it that you haven't personally made any
attenpt to develop that kind of Darwi nian explanation
for the devel opnment of the imune systenf

That's correct.

You are not aware of anybody in the Intelligent Design
nmoverrent who has devoted any effort to that?

Most people think it would be an unproductive effort,
yes.

Unpr oducti ve because they know t he answer, or because of
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how difficult the experiment woul d be?

Because we think it is likely to be -- it is likely that
t he i mune system was not produced that way. So
pursuing it would not be expected to generate positive
results.

And | take it that you haven't nmade any attenpt to
devel op a Darw ni an expl anati on of the type you

descri bed for any other systemyou have descri bed as

i rreduci bly conpl ex?

In ny book, | do describe a few sinple scenarios of how
a Darwi ni an expl anation might be attenpted for a couple
of those. Then | show why | think those are unlikely.
But beyond that, | have not.

And how about an Intelligent Design explanation for the
devel opnent of the innmune system have you devel op a
nodel for how that would occur?

As | said, Intelligent Design does not specifically dea
wi th the question of how sonething was produced. It
just deals with the question of whether we can apprehend
the effects of intelligence in the system

Now anong vertebrates, there are i mmune systens that
have different conpositions; is that fair?

| amsure there are details that differ, yes.

For exanple, are you famliar with the hagfish?

Not really very famliar.
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Do you recognize it to be a vertebrate?

Yes.

And do you have any awareness of the conposition of its
i mmune systemrelative to other vertebrates?

| would have to refresh ny nenory.

And then are you aware that there are organi sns bel ow
the vertebrate class that have i nmune systens that are
al so differently conposed than the vertebrates?

Yes.

Is it fair to say that these organi sms have sone, but
not all, of the parts that the vertebrate's i mune
systens have?

I would have to have that spelled out for nme. | am not
quite sure what you are referring to

You don't know whet her organi sns, for exanple,

tuni cates, which | have | earned about recently, you
don't whether they have an i nmune system or not?

I woul d have to check that out as well.

Sitting here today, you don't know how the i mune
systens of classifications of animals outside
vertebrates conmpare to the i mune systens of
vertebrates?

The vertebrate system appears in vertebrates. But
outside of vertebrates, there is different -- there are

di fferent nechani sms.
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And again, you are agreed that under the principle of
common descent, vertebrates share ancestors with non
vertebrates many, many years ago?

Yes.

Now if it were the case that the scientific literature
did report answers to the question of the Evol ution of
the i mune system would that cause you to reconsider
your claimthat the inmune systemis irreducibly conpl ex
and coul d not have evol ved through natural nechanisns?
If they were detail ed and specific proposals for the
devel opnent of the aspects of the i mmune system which
are irreduci bly complex, | would consider it. But often
ti mes specul ations are confused with expl anations. |
woul d not count a specul ation as an expl anati on

VWhen | don't say detailed and specific, do you nean
testabl e?

Testable is a great idea. Yes, testable, and al so
essentially a nutation by nmutation analysis. |If
preferable an am no acid by am no acid anal ysis show ng
why the change was an i nprovenent, showing why it did
not have detrinmental effects and other such detailed
guesti ons.

Now when we tal k about a nutation by mutation anal ysis,
| take it that would be a heck of a |ot of nutations?

Yes, it woul d.
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| realize you apprehend that to be a challenge to the
Darwi ni an mechani snf
| do.
But it is also as a practical matter a challenge to the
scientific research conmunity to literally denonstrate
t he devel opnent of sonething as conplex as the inmune
system step by step; is that fair?
That is the nature of the problem yes. It is a conplex
problem And one can't just say because it is conplex,
we will pass over rigorously denonstrating it and just
assunme it to be true

In order to be confident that is correct, there is
no avoi di ng such detail ed work.
Again, Intelligent Design has no simlar burden?
Again, Intelligent Design is apprehended by the
structure of the system So it has a different -- it
has different problens to address than do Darw ni an
assertions.
Now when you made the claimin Darwin's Bl ack Box about
the scientific literature relating to the inmune
system-- let ne get your precise |anguage -- you said
the scientific literature has no answers to the
guestions of the origin of the i mune system what was
your nethod for surveying the scientific literature?

| went to abstracts of |leading journals. And often
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times at the year end, they list the papers by topic
whi ch have been published in the journal during the
year. | surveyed a nunber of journals for ones that had
publ i shed papers with titles that seenmed |likely to bear
on the topic of the Darwi nian Evol uti on of conpl ex
nol ecul ar syst ens.

And | surveyed a nunber of journals and | ooked up
a nunber of papers that seened to have tantalizing
titles, and was often tines always di sappointed that the
title did not actually deliver the specified answer that
had been inplied.
How many journals did you ook at for this purpose?
| woul d guess tenish, about ten
VWhat time period starting backwards from 1996 did you
use?
Maybe 15 years or so.
And that survey was of peer reviewed literature?
Yes.
At pages 136 and 137, you describe a couple of articles
on the subject of the evolution of the i mune system
that you did read, one by David Baltinore?
Yes.
And there was another one titled Evolution of the
conpl ement systen?

Ri ght .
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And evol ution of the conplenment systemis actually a
different part of the inmmune systemthan what we are
tal ki ng about; right?

That's correct.

But | take it neither of these articles nmet your
standard of what would constitute answers to the
guestions of the evolution of the i mune systen?
Before I answer yes, 1'd just like to say that | do not
think this is ny standard. | think the standard is
required by the conplexity of the systemitself.

If one is trying to explain how a conputer cane to
be, you can't gloss over details. And if one really
wants to understand how t hese systens canme to be, you
can't just say these details are too hard for us to
figure out so we will just assune that that happened.
The details are critical

| don't think I am being petulant in trying to
| ook for papers that really attend rigorously to step by
nunerous step which Darwin said his theory would work
by. 1 think I amjust demandi ng of Darwi n's Theory what
it promses it has.

You have acknow edged that natural selectionis a valid
concept at least for some aspects of biol ogy?
That's correct.

And in fact has been experinentally denonstrat ed;
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correct?

That's right.

So | nmean it is not a total fiction?

No. | never said -- | have always insisted that natura
sel ection does explain sonme things in biology.

So your quarrel is with extending the application of
natural selection to these conpl ex bi ochem ca
structures?

That's right. The assunption that | amchallenging is
that natural selection explains everything in biology.
Not that it explains sone things. | acknow edge it
expl ai ns sone things.

I think what we are coming to agreenment here on is the
very conplexity of the structures that you are tal king
about makes the complexity of the difficulty of the
denonstrati on extrenely great?

The sane conpl exity which you apprehend as a
chal l enge to the Darw ni an mechanismis a challenge -- a
practical challenge to the denonstration of the
Darwi ni an mechani snf
It is a practical challenge. It is a practica
chal l enge to that denonstration. There is also a reason
for thinking that maybe the Darw ni an nmechani smis not
correct. Because if intelligent scientists in their

| aboratories who are setting up conditions to exam ne
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what natural selection could do and are able to screen
out all the bunps and difficulties of the natural world
can't show that it has much power to do anything such as
we are seeing here, then it gives sonebody who is
skeptical of Darw nian Theory reason to think that maybe
nature can't do that either

Are you fam liar with the transposon hypothesis for the
evol ution of the immune systen?

Yes.

Can you explain what that is?

Wll, it is that genes for a reconbination systemin a
bact eri um whi ch can rearrange DNA in the bacteriumwere
sonmehow transferred to a eukaryotic, and they seemto be
simlar to the genes which help to rearrange genes in
the i mune system Sone people think that the proteins
for those systens originated fromthe bacteria.

kay. Does that constitute a Darwi nian explanation in

your Vi ew?

Vll, it certainly -- let ne say one can expl ain things
in detail, and one can nake brief stories about things.
That is a brief and specul ative story. It has got sone

i nteresting pieces of data to go with it, that is the
simlarities in protein structure.
But it does not even address the critical question

of what caused such a thing to happen. Could that have
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happened by natural selection, by small changes plus
natural selection? | have not seen it argued in
sufficient detail to even nmake a judgnent about whet her
such a thing is possible.
(Behe Exhibit 9 was narked.)
ROTHSCHI LD
One article -- and it has been marked as an exhibit --
that you didn't include in Darwin's Black Box is this
article by Sakano and others in Nature fromJuly, 1979.
Are you famliar with this article?
No, | am not.
You don't have any way to judge whether it provides data
in support of the transposon hypot hesis?
I haven't read the article so | don't know
Since the publication of Darwin's Bl ack Box, have you
continued to survey the scientific literature in the way
you did to wite Darwin's Black Box for answers to the
guestions of the evolution of the i mune systen?
Wl |, since the book has been published, | have
certainly kept ny eye out, but | have had to make a | ot
| ess effort because people send nme candidate articl es,
e-mail nme about them So | do try to keep abreast of
t hat, yes.
You do that for all of the irreduci bly conpl ex systens

you identified in Darwin's Bl ack Box?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

BY MR

Exam / Rot hschild - M chael Behe 232

| try to keep aware of it, yes.

Is it still your position that there is no scientific
literature answering the question of the evolution of
t he i mune systen?

The adaptive inmune systenf?

Yes.
Yes.
(Behe Exhibit 10 was nmarked.)
ROTHSCHI LD

| have marked as Exhibit 10 an article by Susanna Lew s
and Gllian Wi again dealing with this issue of the
evol ution of the adaptive i mune system

Is this an article you are famliar with?
No, | am not.
Looking it over, do you recognize it as an article that
is addressed to the question of the evolution of the
adaptive i mmune systenf
It seens to be another kind of speculative article which
as far as | can see does not report any results of
experinments, which is a relatively short article. But
it does deal with the inmune system
Just having flipped through it in the last thirty
seconds, you have deduced it as specul ative?
I would have to read it in detail. |If it was a serious

attenpt to address this question, it would necessarily
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be much I onger.
MR, ROTHSCHI LD: | am going to mark anot her
exhi bit Behe 11.

(Behe Exhibit 11 was marked.)

ROTHSCHI LD
This is an article in Nature by Zhou and ot hers?
Yes.
And have you seen this article before?
I have not seen this.
So in your efforts to keep abreast of the literature on

the evolution of the inmune system neither of these
articles is sonething that you have stunbl ed upon?

I have not read these, and | would be waiting for |arger
news stories to point to these things -- to point to
significant devel opnents in understandi ng these systens.
I amnot sure | understand that. Wat would you be

| ooki ng for?

I would be Iooking for nmore than this let ne just say.

| haven't read this paper so | amnot quite sure what it
says. In ny experience in the past, papers which
purport to explain evolutions -- the evolution of
conpl ex systenms such as described in Darwin's Bl ack Box,
often times either focus on very small aspects or are
specul ati ve or overl ook problens that a real Darw nian

pat hway woul d have to deal with.
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It sounds like that is your working assunpti on about
anyt hi ng that comes across?
It is, and it is based upon experience.
You said you woul d expect to have been nmade aware of an
article through other news or sonmething to that effect.
| wasn't sure what you neant by that.
Well, a real detailed explanation for understandi ng such
a systemwould I think be | arge news across the
scientific comunity. So that one would see not only an
occasional article even in Nature dealing with a topic,
one woul d see reviews in scientific literature such as
t he annual reviews summari zing not only sone step that
sonme people are trying to address, but the overal
mul tiple problens that such a system woul d have to dea
Wit h.

I woul d expect maybe even Scientific American or
the New York Times or sone such publications to have
| arge headlines saying that finally we have an
under st andi ng of at |east one nol ecul ar system
So when you tal ked about keeping abreast of the
literature, it's sort of indirectly so to speak? If big
news cones over the transomthat will make you aware
that it has happened, but you are not trying to survey
the literature that is going on in the scientific

journals every nonth?
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| read papers that | come across that | ook prom sing. |
don't know read all papers. There's a very large
literature in all of science of course.

The ones that | do in fact cone across have not
| ooked all that -- |ooked promsing. And | have becone
convi nced over the years that this is an unlikely route
to explain such systems. And therefore, it is |lower on
my priority than other things.
And so there's a lot of literature in the scientific
community. There is in fact a lot of literature on the
evol ution of the immune systen?
VWhen you say the evolution of the i Mmune system you
have to qualify that further. |If you asked if you nean
the evolution of the parts of the inmune system which
are irreduci bly complex, and if you further qualify that
by saying by detailed denonstrati on of how random
mutati on and natural selection could |lead to these
things step by step, there is not a large literature on
t hat .
And the kind of article you are tal king about where it
woul d describe the evolution of the inmune systens
mutation by nutation, is that within the abilities of
nmodern science right now, could they do it?
Wel |, when you say could they do it, it assunes that it

coul d be done. In the sense that it assunes that this
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system m ght have occurred by mutation by nutation

| think that if in fact Darw nian Evol ution were
true, then there should be pathways that smart people
such as work on these things would be able to discern
and develop telling experinments to answer sone of these
guesti ons.

I think part of the problemwhy there isn't nore
activity in this area and why it seens to be a difficult
probl em even to start to address for science is that
because this is really a poor framework for which to
design experinments for which to try to understand the
origin of the inmune system
Just going back to this article by Zhou, do you
recogni ze that it does in fact report experinenta
research?

It does seemto, yes.

And if you go to the conclusion, could you read the
concl usi on section?

The whol e thing there?

Yes.

We have directly established the pathway of DNA breakage
You don't have to read it al oud.

| am sorry.

| understand the confusion
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kay. | have read it.

Looking at that, do you recognize it to be describing
some aspects of the operation of Darw nian processes to
devel op the i mune systen?

No. | amafraid |l don't. It |looks |like many, nmany

ot her papers that | have read which sinply assune that
Darw ni an processes explain this.

There is nothing in here -- | didn't see the
phrase natural selection in this conclusion here. There
is no consideration of selective pressures, of
difficulties that such a systemwould face or any of
nunerous details that a real explanation would have to
account for.

M. Zhou will be disappointed.

Wl l, we can be friends, anyway.

Is the proposition that the origin of some aspects of
living organisnms is best explained as the result of
deliberate Intelligent Design a testable proposition?
Yes.

How woul d you test that proposition?

I have witten about this in a couple of articles,

i ncluding the one in Biology and Phil osophy, "Reply

My Critics". | have witten that if it could be
denonstrated that random nutati on and natural sel ection

could build irreduci bly conmpl ex nol ecul ar machi nery,
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whi ch | say cannot be devel oped by a non intelligent
process, then ny assertion would be falsified.

That is the assertion of irreducible conplexity;
correct?

Yes.

I am not aski ng whet her you can test the proposition of
irreduci ble conplexity. | want you to assunme that an
aspect of a living organismis irreducibly conplex as
you have defined it and coul d not have arisen through
natural sel ection.

Expl ai n how you could test the proposition that
that aspect of the living organism the systemwas the
result of Intelligent Design
The assertion is the followi ng: The assertion is that
t he system under consideration could not arisen by
unintelligent processes, and therefore, there is no
conpeting unintelligent explanation for what we see.

If it was shown that unintelligent processes could
produce the system then ny claimthat intelligence was
needed woul d be fal sified.

So the test you are tal king about is to denonstrate that
natural selection could produce the systen?

Yes. The test is essentially that for Darwinists to
show that their process can do what they claimfor it.

And that test is a test of natural selection, but |
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don't see howit is a test for the positive assertion of
Intelligent Design.

kay. | amagetting a little bit confused. Again, the
assertion of Intelligent Design as | have said, the
claimof Intelligent Design is based on the structure of
t he system i nvol ved.

There is, however, a counterclaimthat says
Darwi ni an Evol uti on says we can explain the appearance
of design without intelligence. And if they nmade good
on their claim in nmy opinion, then that would both
denonstrate the abilities of Darw nian Evolution and
falsify the claimthat such structures are the hall mark
of design.

W will try this in a fewways. What | think you are
saying is that the case for Intelligent Design is sinmply
that the case for evolution does not work?

No, that is not it. That is part of it, but that is not
all of it.

The case for design is, as | have said, the
conpl ex functional structure of the systemwe are
| ooking at. | have said that that claimis based on
i nductive reasoning. And part of induction is that
whenever we see such systens, we have al ways found them
to be the result of Intelligent Design

However, if sonebody cones up with a reason to say
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that that induction is not true, that when we see this
conpl ex system whi ch sonmebody in his |aboratory produced
by putting a culture of bacteria under selective
pressure or sonething, if we see that this conpl ex
system was produced by Darwi ni an processes, then the

i nductive reasoni ng upon whi ch the concl usi on of
Intelligent Design is based would be shown to be
unrel i abl e.

Now you say we infer to Intelligent Design in our
everyday world all the tinme; correct?

Yes.

And when we do that, we don't always get it right;
correct?

That's correct.

Are you famliar with the exanple of fairy rings?

| ama little hazy, but | think I know what you nean.
VWere a fungus grows, and it kills the grass in a sort
of circular fashion?

Yes.

And then | guess has vegetation growin a circular
fashi on?

Yes.

And historically was thought to be the work of fairies
because there was no other known -- there was no known

nat ural expl anation?
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I will take your word for it. | don't know rmuch about
the --
The inference to Intelligent Design is not always
correct; is that fair?
H storically, there have been inferences to intelligence
whi ch have not been correct. But again, they are always
i n margi nal cases.

Fairy rings, circles, sinple shapes and so on
m ght | ook provocative, but they are not sufficiently
complex in the current nodern view of Intelligent Design
to reach any definitive conclusion

Coi nci dences do occur. When you get to things
like M. Rushnore, it does not matter that people
m st ook fungus rings for the work of fairies. Wen we
ook at M. Rushnore, we are in no doubt that that was
the result of intelligent activity.
Let's suppose that nodern science had never cone up with
the concept of natural selection. Wuld there still be
a scientific argunent in your view that nolecul ar
systens are intelligently designed?
Coul d you repeat that, please?
Just assune that Darwin never reared his ugly head.
I thought he was cute.
And the proposition of natural selection as an

expl anation for the devel opnent of |ife had never been
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made.

kay.

Wul d Intelligent Design Theory still be in your view a
scientific theory explaining the origins of nolecul ar
systens?

This, of course, is a hypothetical exanple, but I think
the answer is certainly yes. W don't depend on
Darwi ni an Theory to nmake concl usi ons of design for M.
Rushnmore and ot her such things in our lives.

So | think the conclusion of Intelligent Design
does not need Darwi nian Theory as a foil or any such
thing in order to make it a correct concl usion
Ckay. If Intelligent Design is a correct scientific
concl usion for nol ecul ar systens, describe the test for
the proposition that a particul ar nol ecul ar system say
the bacterial flagellum was intelligently designed.

VWhat is the test?

VWhat is the test for showing it is intelligently
designed? The test would be to find some ot her

unintelligent means by which it could have been

pr oduced.

For exanple, Stuart Kauffman, who is a Professor
of Biology at the University of Calgary thinks Darw nian
Evolution is wong. He thinks Intelligent Design theory

is wong. And he proposes sonething called Conplexity
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Theory in which conpl ex systens self organize.

If in this hypothetical exanple where Darw ni an
evol uti on was never proposed. If in such a world one
could falsify the proposal of Intelligent Design by
showi ng how an unintelligent process, perhaps the
processes studied by conplexity theory, how they could
have produced sonet hing that | ooked apparently desi gned.
And so am | correct in understanding that that is the
only test for the proposition that the bacterial
flagellumwas intelligently designed, whether soneone
can identify a nonintelligent process for its creation?
In brief, yes. Because the conclusion of Intelligent
Design i s based on inductive reasoni ng, and our constant
experience that such things point to intelligence. In
order to show that was incorrect, you would have to cone
up with an exanpl e where the induction did not hold.

So that inductive reasoning is effectively the
proposition that WIlliam Paley articul ated 200 years
ago?

If by the proposition that WIlliam Paley articul ated
200 years ago, you nmean his argunment specifically in
regard to a watch that sonebody m ght stunble across
when crossing a heat and observing how the parts
interacted to produce the function of the notion of the

machi nery, it's very simlar to that, yes.
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Al'l that has been added to it through the proposition of
i rreduci ble conplexity is a challenge to the alternative
expl anati on of natural selection?

No. | wouldn't say that. The watch by itself was

i rreduci bly conpl ex, even though WIlliam Paley did not
realize it at the tine. Wen he tal ked about how the
parts interact to produce a function, he didn't have the
concept of irreducibly conplex in mnd. And in other
parts of his book on this topic, he kind of goes off the
depend end and | oses track of that insight.

That itself points nost strongly to design of many
exanpl es that he comes up to. So it is not sinply an
obstacle to Darwi nian Evolution. [It's the fact that
such interactive systens are thensel ves good exanpl es of
i nteractive functional nmachinery.

In fact, he wasn't chall engi ng Darw ni an Evol uti on at
all?

Yes, that was part of ny point. Thank you. | forgot to
mention that he made this argunment in the absence of an
alternative -- chief alternative that we have got these
days.

So he was saying that you don't need the
alternative to sonehow understand design. It is an
i nductive concl usi on whenever we see these things.

So effectively the inductive reasoning that denonstrates
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Intelligent Design that we are tal king about today, it
is Paley's argunent?

VWll, he made it -- he nmade the argunent explicitly.
But such reasoning | think goes back to the G eek

phi | osophers.

Let me add in ny comments that in his book, Paley

made a nunber of other argunments which | consider to be
unsound, but his watchmaker argunment | do consider to be
correct.
We talked a little bit about your involvenmrent with the
Di scovery Institute and you serve as a fellow for the
Di scovery Institute.

In that capacity or generally, are you famliar

wi th the docunent that has been called the Wdge

docunent ?
Yes. | have heard about it. | think | read it once
t 00.

VWhen did you first becone aware of the Wedge docunent ?
I amnot very sure. | think a nunber of years ago, the
first I heard about it was in hearing that sonebody had
pl aced a copy of it on the Internet, and then people
were tal king about it.

| take it you had no involvenent in the creation of the
docunent ?

That's correct.
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But you do understand it to be the product of the
Di scovery Institute?
Yes; although, | don't know actually who wote it.
Intelligently witten by who?
The identity of the designer is not clear

(Behe Exhibit 12 was marked.)

ROTHSCHI LD:

If we turn to the first page with text in the docunent,
t he docunent tal ks generally about the problens created
by the concept of materialism is that fair?
| believe so. | haven't read it recently. | think I
remenber that is the case.
It associates certain thinkers with the ascendence of
materialism and one of those is Charles Darw n?
| see his nane here, yes.
Then it goes on to say in the last colum here, the
Di scovery Institute's Center for the Renewal of Science
and Culture seeks nothing | ess than the overthrow of
materialismand its cultural |egacies; do you see that?
No. Wiere is that?
In the first paragraph of the |ast col um.
Yes, | see that.

MR VWH TE: | have a general objection to the
authenticity since he doesn't knowif this is truly the

docunent fromthe Discovery Institute.
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MR, ROTHSCHI LD: If you have evidence that it is

not, | welcone it.

ROTHSCHI LD:
Again, this is the organization that you are a fellow --
Yes.
-- with; right?
That's correct.

If we go to the page that says Five Year Strategic Plan
Sunmmary at the top, it has got a handwitten paid for on
it?
Yes, | have got it.

It tal ks about the source of materialismbeing
scientific materialism Do you have an understandi ng of
what that term neans?

Not a very precise one.
Any under st andi ng?

I woul d suppose it neans sonmething |ike the assunption
that matter and energy is all that actually exists.

Is that the same as met hodol ogi cal naturalisn?
Wel |, that question gets into sone gray area. Sone
peopl e cl ai mthat nethodol ogical naturalismis different
because it does not postulate that there is no such
actually existing entity which is not nmatter and energy.
But it assumes so for certain purposes.

So the question is, however, what is the effect of
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such assunption on science.

Now t hen the docunment starts to talk about a

nmet aphori cal concept of a wedge splitting the tree trunk
of materialism right?

VWere is that? | amsorry.

Same par agr aph

Yes. | see that.

And it describes the thin edge of the wedge as sone
publications by Phillip Johnson; correct?

That's correct.

And Phillip Johnson is soneone you have had sone
associ ati on with?

Yes.

Not a scientist?

That's right. He is a Professor of |aw at Berkley.

A supporter of the Intelligent Design novenent?

Yes.

Doesn't provide any of the scientific concepts of
Intelligent Design; does he?

That's correct.

And he has been pretty open about the fact that he views
the Intelligent Design novenent as primarily directed at
furthering religious and phil osophical goals; is that
fair?

I would have to see exactly what you neant by that. |
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certainly think he is interested in phil osophica

i ssues.

And religious issues?

He is interested in religious issues as well.

He has portrayed the Intelligent Design novenent as
having -- as furthering religious objectives?

He has portrayed it as renoving obstacles to an

obj ective evaluation of the evidence from sci ence, yes.
I don't think that answered nmy question, and | think you
know it.

Well, again, | amnot trying to be difficult.

You haven't been all day, but | think you were there.

To the extent that a prior philosophical conmtnent
impairs people's ability to reach a religious
conclusion, | think he sees Intelligent Design as a
useful -- as a good argument to show that the inpedi nent
should not be there. That's it.

In fact, he has been pretty upfront that it is the --
that the religious objective, that is his primary

notivation for being involved with this issue?

| amnot sure that that is the case. 1In his first book
Darwin On Trial, | can't recall it very closely, but it
did not inpress nme as naking -- as primarily making a

case for religion.

It primarily concerned showi ng how weak the
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evidence for an unintelligent explanation for |ife was
if one did not at the outset assune that an
unintelligent nmechani smhad to be responsible for life.
But in other witings or in your interactions with him
have you perceived himto be putting the religious
aspect of this proposition at the forefront?
In different -- let ne answer that in different venues,
he has different concerns. He is, of course, a
Christian. And there are many other Christians in the
United States, and he shares sone of the concerns.

And | think that he -- so when he speaks with
other Christians or is directing coments to that
audi ence, then he may have such concerns nore proni nent
in his mnd. But he also speaks to other groups,
i ncl udi ng people who sinply want to know what is correct
about the physical universe unfiltered by something such
as scientific materialismwhich is tal ked about here.

And so in those audiences, | think he genuinely is
concerned to tell people that with their shared
assunptions, that materiali smdoes not necessarily have
to be true, that the evidence for the clains of
Darwi nismis not very strong.
Ri ght after the description of his books, the docunment
says M chael Behe's highly successful Darwin's Bl ack Box

foll owed Johnson's work. Do you see that?
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| do.

Do you understand the docunent to be describing you as
part of the wedge, your book is part of the wedge?

| see that they note ny book. | amnot sure what you

woul d nmean by saying that the book is part of the wedge.

It says --
MR VWH TE: | object. You are asking himto
specul at e
ROTHSCHI LD

It says at the very beginning of this strategy, The Thin
Edge of the Wedge was Phillip Johnson's book. Behe's
book followed. And then it says right after that, we
are building on this nmomentum broadening the wedge with
a positive scientific alternative to materialistic
scientific theories which has cone to be called the
Theory of Intelligent Design

Do you understand your work to be swept up in that
description?
Again, | didn't wite this. | amnot even sure who did.
| don't really know what they had in mnd here.
Next sentence says Design Theory pronmises to reverse the
stifling dom nance of the materialist's world view and
to replace it with a science consonant with Christian
and theistic convictions. Do you see that?

Yes.
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And when you read this, you were aware of those words?
MR VWH TE: (Objection. Wen he read it now?

ROTHSCHI LD:

No, he read it before.

| read it a while back. | amsorry. Wat is the

guestion?

You are aware of that |anguage?

Did | see the words there?

Yes.

Yes, | saw t hem

And that particular statenment, is that consistent with

your own objectives to devel op Design Theory to reverse

the stifling dom nance of the materialist world view and
replace it with a science consonant with Christian and

t hei stic convictions?

No, it is not. M purpose is to try to explain

bi ochem cal systens that science has discovered in the

cell.

If that was a goal of a scientist, would that violate

your rule that a scientific theory should not tailor its

clains to agree with the scriptures of any religion or

with any religious authority?

I amsorry. Could you repeat that?

If that was a goal of a scientist, would you agree that

it violates your rule that a scientific theory should
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not tailor its clains to agree with the scriptures of
any religion or with any religious authority?

There are parts of this that I think I would agree with
and parts that | think I would not. It would take ne a
while to explain it | think.

You are tal king about this sentence?

Thi s sentence, yes.

The floor is yours.

If a scientist thought that a preexisting phil osophica
assunption was in fact limting the expl anations
possi bl e for what he sees has been discovered in the
natural world, then I think it is a reasonable activity
for the scientist to point out and even to try to

per suade peopl e that such a phil osophi cal assunption is
l[imting their view of the world.

I would not think it a proper activity to do that
simply with the goal of naking the scientific hypothesis
and theories we entertain nore or |ess congenial to any
particul ar religious or philosophical point of view
To summari ze, you have an objection to any scientist
whose goal is to devel op science consonant wth
Christian and theistic convictions?

If by that you nmean develop it in that respect no natter
what the evidence shows, yes, that's correct. | would

have an objection to that.
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And | nmean if | were you and | felt that way and | saw
nmy nane associated with that proposition at a Thi nk Tank
that | ama fellowof, | would throwa fit.

Did you throw a fit?
| did not. | do not read into it what | think you are
reading intoit. So |l amnot -- | don't think it's -- |
know t he people who are associated with the Di scovery
Institute. | know none of themwant to constri ct
science to follow Christian or other convictions.

The notivating purpose of everybody | know at the
Di scovery Institute is rather to have science fairly
eval uate evidence free of a | arge nunber -- as free of
phi | osophi cal stipul ations and presuppositions as
possi bl e.
Now, this is talking about Intelligent Design Theory,
right, Design Theory?
Ckay, yes.
That is your gig. You are one of the | eading
representatives of that; right?
Yes, | am
And | understand your point about the phil osophica
convictions entailed in a materialistic world view |
under st and your point there.

This al so says that Design Theory prom ses to

repl ace whatever else is out there with a science
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consonant with Christian and theistic convictions.

And you are telling me you are confortable with
t hat | anguage, with your nane being associated with that
| anguage?

MR VWH TE: Objection. You are msrepresenting
what he said.
| did not say I was confortable with that.

ROTHSCHI LD:

You are unconfortable with it?
To tell you the truth, | pretty nuch ignored it because
| viewed it as sort of boilerplate witten by people who
are nore concerned with comruni cating with the broader
public than the exact science itself.
You didn't shout out what is this, this isn't what | am
all about; you didn't protest to the Discovery
Institute?
I ama low key fellow. | don't protest very often
So this docunent that associates you with that
proposition, you just let l[ay?
Wll, | don't think it associates nme. |If | went about
objecting to every docunent that included nmy name in it
since ny book cane out, | would be a busy fell ow and
woul dn't get to do much el se
It's alittle different what it is a docunment prepared

by a Think Tank that you are a fellow at; correct?
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Yes, it is. But I don't think this is -- this did not
strike me as requiring action
And goi ng back to the handwitten page two under the
headi ng Goal s?
Yes.
The second goal listed here in the first colum is to
repl ace materialistic explanations with the theistic
under st andi ng that nature and human bei ngs are created
by Cod.

Is that a goal of yours as a scientist?
No.
Do you agree that that violates your rule that a
scientific theory should not tailor its clainms to agree
with any particular religion?
That's correct. | don't think here it's arguing about
scientific theories, however.
You said early in the deposition that you were asked to
communi cate with Dr. Nilsen, get themto listen to the
Di scovery Institute's position; is that correct?
That's correct.
Your understandi ng was the Di scovery Institute was
trying to convey that Intelligent Design was not
sufficiently devel oped to be presented in the classroom
is that correct?

That's correct.
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Are you aware that Stephen Meyer who is the Director of
the Discovery Institute stated in a news article that
t he Dover School Board got it wrong by including
Intelligent Design in the curricul um because Intelligent
Design --

MR VWH TE: (Objection, assuming it is in the
curricul um

MR, ROTHSCHI LD:  You nust know different facts
than ne, Ed.

MR WH TE: Conti nue.

MR, ROTHSCHI LD: Wyuld you like an exhibit, Ed?

MR VWH TE Sure. | wish you' d taken a break and
tal k about how much | onger you intend to go and what
ot her depositions mght be on the seven hours.

MR, ROTHSCHI LD: Do you want to take a break right

now?

MR VWH TE: Yes.

(An off-the-record di scussion was had.)
ROTHSCHI LD:

Are you aware that Stephen Meyer took the position that
t he Dover School Board got it wrong by including
Intelligent Design in the curricul um because Intelligent
Design isn't established enough yet for that?

I amnot quite sure. | haven't read his explanation for

that. | believe | read himsaying that he got -- he
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thinks they got it wong. | don't renenber him saying
why exactly.

I think you said that you had not seen a newsletter that
was circulated to the Dover comunity; is that correct?
I don't think so

I am going to have go ahead and have it marked as an
exhibit. Then you can tell nme whether you still feel
t he sane way.

(Behe Exhibit 13 was marked.)

ROTHSCHI LD

Do you recogni ze this docunent? | am not suggesting you
shoul d have.

| do not, no.

If you look at the left-hand colum on the first page,
you see there is sone frequently asked questions?
Yes, | see that.
Then that continues on to the second page. What | want
to focus your attention on is the question what is the
theory of Intelligent Design?

Let me just ask you to read that to yourself and
tell me whether you think that provides an accurate
depiction of the Theory of Intelligent Design.

Just the section What is the Theory of Intelligent
Desi gn?

Yes.
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Yes. There are parts of that which do described what |
understand to be Intelligent Design, and there also
seens to be sone conmmentary as well. It has got it in
there. It has al so got extraneous things, too.
Extraneous referring to?

Comments about Bill Gates and so on

Looki ng at that, you don't find anything about it to be
i naccurate?

I naccurate? Well, growi ng nunbers of scientists is in
the eye of the beholder. But the |ast sentence of the
first paragraph, its principal argunent is that certain
features of the universe are best explained by an
intelligent cause rather than undirected causes such as
Darwi n's Theory of Natural Selection, that is ny
understanding of Intelligent Design, too.

And the part about endorsed by a grow ng nunber of
credible scientists, you can't take a position on that
one way or the other?

That's correct.

In your report, you had a fascinating section on the
practical utility Intelligent Design mght have in the
area of the design of antibiotics?

Yes.

And can you explain how Intelligent Design principles

woul d change how sci entists approach the subject of
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antibiotic developnment in a way that woul d be hel pful ?
My point in that section is that when scientists | ook
for antibiotics, they are |ooking for conpounds which
woul d be toxic to bacteria and which will be beyond the
ability of the bacteria to evolve resistance to.

It is known that, of course, natural selection can
produce antibiotic resistance in sonme bacteria to sone
drugs. But apparently, it cannot do so for all drugs.

And that if one has reason to believe that there
are limts to unintelligent processes to Darw ni an
sel ection, then one can be confident that the search for
an effective antibiotic which will not be rendered noot
by bacteria evol ving resi stance, one can be confident
that such a search may be fruitful. So that is what |
i ntended by that section
And you are not suggesting that anybody -- evol ution
suggests that the capacity of organisns to develop is
l[imtless; are you?

The current theory of Darw nian Evol uti on suggests that
organi sns over |ong periods of tine have renarkabl e
abilities to develop extrenely sophisticated machi nery
whi ch do things which require much nore sophistication
and many nore conponents and so on than sinply

detoxi fying an antibiotic.

If evolutionary processes can do a nore
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sophi sticated task, then it is reasonable to suppose
that they would be able to do a | ess sophisticated task.
But nonet hel ess, if one has reason to think that

evol utionary processes can't do sophisticated tasks by
thensel ves, that there are limts to what Darw ni an
processes can do, then one can search for those limts.

And one practical benefit of searching for limts
m ght be to find toxic conpounds that bacteria would be
unable to respond to.

Wy woul d adhering to the Theory of Intelligent Design
aid a scientist engaged in this process any nore than if
a scientist rejected Intelligent Design; wouldn't they
still be looking to develop an antibiotic that bacteria
can't evolve to defeat?

A person who was confident that there are such limts to
bacterial abilities would be nore likely to | ook for
such compounds. One doesn't | ook for sonething which
one doesn't have good reason to think nmay be found.

Just as an anal ogy, a person who believes in
Einstein's theory that nothing can travel faster than
the speed of light is unlikely to spend a lot of tinme
| ooking for objects that can go faster than the speed of
l'i ght.

If a person assunes that Evolution is extremely

powerful, extrenely rapid and can do very inpressive
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things, then he is less likely to think that any
solution one tries to achieve in terns of antibiotics or
ot her such conmpounds will be effective for |ong.
You relied in part on an article by Barry Hall for this
proposi tion?
That's correct.
And the article by Barry Hall was addressing the
potential limtations of bacteria to evolve to
counteract sone antibiotic; correct?
Yes.
And there was no indication in this article that Barry
Hal | was enploying Intelligent Design principles;
correct?
That's right. | noted that in nmy report.
And you have no reason to believe that Barry Hall has
any affection for Intelligent Design; do you?
No. But | would point out that Barry Hall is one
person. And that if nore people had reason to doubt
that Evol ution could do | arge changes in bacteria, then
maybe there would be a hundred tines as many peopl e
searching for such things.

Maybe peopl e woul d have nore confi dence that such
a program of action would be fruitful
But so far as we know, Barry Hall didn't need the

illumination of Intelligent Design to | ook for exactly
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the type of thing you would like to see him |l ooking for?
He did not need the illum nation of Darwin Evolution or
Intelligent Design to do what he is doing.
He didn't need Intelligent Design?
He didn't need a lot of different things.
In fact, you say he didn't need Darw ni an Evol ution, but
in fact, his article discusses Evolution including the
Evol ution that had occurred to date for this particular
bacteria?
He didn't need the thesis that Darw nian Evol ution can
produce conpl ex nol ecul ar machinery, that it can do
sophi sti cated tasks.
But you are tal king about how Intelligent Design can
contribute to the develop of antibiotics. | think we
are agreeing that Barry Hall was able to do the very
same things you would Iike to see done in the
devel opnent of antibiotics through the benefit of
Intelligent Design without using Intelligent Design
principles at all; is that fair?
That's correct.

MR VWHTE At this point, we are just going to
end. You have gone over by like twenty m nutes.

MR, ROTHSCHI LD: You just said five m nutes ago we
are going to have an hour. | amvery close to being

done.
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MR VWH TE: But you didn't guarantee nme anyt hing.

MR, ROTHSCHI LD: | amnot going to guarantee you
anyt hi ng because there's the issue of the rebutta
reports. If you allow ne to finish, you can have a
hi gher degree of confidence that I'mnot going to ask
you to come back.

I am not going to prom se you anything. W got
the rebuttal reports two days ago. | amnot criticizing
anybody for that.

Ed, you can take whatever position you want. But
when you get in the mddle of the deposition of Ken
MIller and you want fifteen extra mnutes, | don't think
you are going to want to set this precedent.

MR VWH TE: | amnot setting a precedent now.
just want sone assurances fromyou that we are not going

to be goi ng way over board here.

MR, ROTHSCHI LD: | am not goi ng over board.

MR VWHTE | will give you a reasonable anount of
time.

MR, ROTHSCHILD: | think you will be rewarded

MR VWH TE: Before you told ne all these things
were going on, but it turned out they weren't going on

MR, ROTHSCHI LD: Let's take a three-mnute break
and | should be able to wap up.

MR VWH TE: Ckay.
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(A recess was taken.)

AFTER RECESS

BY MR ROTHSCH LD

Q

o » O >

In the statenent that is read to the Dover students, the
students are told that Darwin's Theory is a theory, not
a fact?

And | amafraid I have |ost that.

I don't even know if | have given it to you.

kay.

| amjust going to read it to you. One of the things
that is stated is Darwin's Theory is a theory, not a
fact ?

Yes.

As a scientist, does that statenent have any
significance to you?

Yes, it means that Darwin's Theory is a proposed

expl anation to explain sone data that we have at hand.
Many facts; right?

Vll, yes. It's applied to many different things, yes.
Wul d you agree that there is no greater degree of
certainty or nore information that would allow Darwin's
Theory to graduate to a fact?

Yes. Theories are not facts. Facts are not theories.
They are a separate thing. However as | state in one of

nmy rebuttal reports, a nunber of Darw nians have cl ai nmed
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fact hood for the theory.

In particular, Mchael Ruse, who is a Professor of
t he Phil osophy of Biology, who is now at Florida State
Uni versity, famously wote in one of his books that
Evolution is a -- quote -- fact, fact, Fact with greater
enphasis on the last two facts, italicizing the second
one, italicizing and capitalizing the | ast one.

So while |I understand that his theory is not a
fact, people who read such assertions as M chael Ruse
makes -- and ot her people have nade simlar assertions
-- mght be confused about the status of Darwin's
Theory.

Is it safe to say Mchael Ruse is not teaching biol ogy
to Dover high school students?

He is not, but other people whose is work is drawn upon
i n biology textbooks have said simlar things.

Are you aware of whether in the biol ogy textbook used by
Dover students the assertion Evolution is a fact is
made?

I amnot, but | assume they get information about

Evol ution from ot her sources as well.

Ckay. But you don't know anythi ng about how Evol ution
is taught at Dover Hi gh School; is that fair?

That's correct.

And putting aside all these things said by the M chael
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Ruse's of the world, this statenent that Evolution is a
theory, not a fact is really not a neaningful scientific
assertion; is it?
| think it is a useful clarification of ternms for things
that often times get confused even by professiona
academics interested in Darw nian Evol ution
Is there any reason to distinguish Darw nian Evol ution
fromanatom c theory or germtheory on the issue of
theory, not a fact; none of those are facts; right?
They are theories.
VWat is germtheory? Can you tell me exactly?
You don't know what germtheory is?
| asked you first.
You don't get to ask questions.

MR VWH TE: | object because your question is
vague.
| have never seen germtheory witten out.

ROTHSCHI LD:

Let's use anatom c theory.
kay. And the question is again?
You woul d characterize atomc theory as a theory, not a
fact; correct?
That's correct.
And simlar to Evolution, there isn't sonething that

woul d cause atomic theory to be recharacterized as a
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fact; is that fair?

That's correct.

And can you think of any reason why it is necessary to
point out to students in a statenment that Evolution is a
theory, not a fact, but not do the sane for other
theories that they are being presented in their

cl assroonf?

Yes, | can think of several reasons. One is that

prom nent evol utionary biologists, as well as

phi | osophers of science who should know better, have in
fact stated strongly and publicly that Evolution is a
fact, fact, fact.

And al though it may not -- their statenments may
not be found in the high school of Dover, the teachers
there m ght easily realize that students could cone
across such statenents in other venues and be considered
that they have a proper understandi ng of what Evol ution
is.

And the second reason is that Darwin's Theory is
completely different fromother theories in science,
such as atom c theory, or germtheory, or the theory of
gravity because many people in many pl aces, many
academ cs and ot hers have made sweepi ng statenments that
it has inplications far and w de beyond bi ol ogy.

It affects not only biological systens, it affects
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how we view ourselves. It can be interpreted to tell us
how we should formour political systenms, how we shoul d

interpret works of literature which I discuss in one of

nmy rebuttal reports.

For atomic theory, it has never been stated that
atomic theory allows a person to be an intellectually
fulfilled atheist, but that has been nade -- that claim
has been made for Darwin's Theory by a promn nent
evol uti onary biol ogi st by the nane of Ri chard Dawki ns.

A phil osopher of biol ogy whose nanmes escapes ne
now wote an article in the Journal of Biology and
Phi | osophy saying that Darwi ni smnakes nihilisma
conclusion. It inplies nihilism

A phil osopher of biology by the nane of Dani el
Dennet has called Darwin's Theory a universal acid which
di ssol ves our nost cherished beliefs.

A political philosopher by the name of Larry
Arnhart has witten a book called Darw nian Natural
Right in which he clainms that Darw nian Theory supports
a conservative political view of governance.

A man naned Peter Singer at Princeton University
has witten a book called A Darw nian Left where he
argues that Darwinisminplies a liberal theory of
gover nance.

Kenneth M Iler, an expert witness for the
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plaintiffs, has witten in his own textbook Biol ogy that

Darwi n's Theory | eaves no intellectual endeavor -- | am
par aphrasing -- untouched. That it is a sweeping
t heory.

Anot her witness for -- another expert w tness for

the plaintiffs John Haught has witten several books on
the theol ogical inplications of Darwin's Theory.

For no other theory in science are such sweeping
clains made. And | think it is a very rational position
to say for a theory for which such sweeping clains are
made, one should be very careful with the students to go
over exactly what the evidence shows, howit is limted
and ot her such things.

So |l think it is conpletely justifiable to pick --
to make all these extra efforts with Darwin's Theory and
not for other theories.

MR VWH TE: W are done. W have gone over a half
hour .

MR ROTHSCHILD: | didn't ask for that ten minute
speech. Let me finish ny questions.

MR VWHTE This is the last Iine of questioning.

ROTHSCHI LD
Wul d you agree that all statenments that you just
recited are phil osophi cal or netaphysical or politica

interpretations of Darwin's Theory and not scientific
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st at ement s?
Yes, they go well beyond bi ol ogy.
They are not scientific statenments?
I think they are clains about a scientific theory that
students are likely to encounter
Pl ease answer ny question so we can finish. Are they
scientific? Are they scientific statements?
No, they are not.
MR, ROTHSCHI LD: | have no further questions.

(The deposition was concluded at 6:15 p.m)
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