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I Was Suckered into a Debate
and Survived!

Fred K. Parrish

Two years ago, I debated Walter Brown, director of the Center for Scientific Cre-
ation, which is located in Naperville, Illinois. Although I am not unique in this
experience, nothing similar to the way in which I was maneuvered into the debate
and the nature of the strategies that were used has been described in the literature
dealing with creationists. Therefore, I would like to provide a brief synopsis of
the events in the hope that others will benefit in future encounters.

It all started in April 1985 when I was asked if I would talk informally on
the creation-evolution controversy to the Georgia Tech Faculty/Student Christian
Forum. I agreed to do so. Normally, when addressing such an audience as this,
my talk emphasizes how religion and science supplement each other. Since I have
a background in religion, I also discuss the origin, meaning, and significance of
the Old Testament. This talk was intended to be no exception.

However, a week later, at the end of April, I was asked by the meeting organ-
izer if 1 would mind having a local creationist opposite me so that there could be
an informal exchange. "Fairness" was used as the reason. Having previously debated
several local creationists in the Atlanta area, I had no misgivings. So I agreed.
A week later I was informed by the meeting organizer that an out-of-town creation-
ist would be in town at the time of the talk. It was then suggested that I debate
him. By now I was getting concerned, but, rather than withdraw and thereby foster
propaganda that I was afraid to debate the creationist, I again agreed.

On May 16,1 received a letter stating that the out-of-town creationist was Walter
Brown. A brochure listing his qualifications was enclosed: he is a mechanical
engineer and director of an organization whose purpose is to "bring glory to our
Creator." He debates suckers like me all over the country. By this time, I was upset,
but more was to come.

A week before the debate, which was slated for May 30 (during final exam week

Dr. Fred K. Parrish is an associate professor of biology at Georgia State University in Atlanta.
He received his Ph.D. in biology from Emory University in Atlanta.

© 1988 by Fred K. Parrish
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2 — CREATION/EVOLUTION XXII

at my university), a packet of materials arrived, including: (1) an agreement to debate
(which prohibited the discussion of religion and stated that the creationist was to
speak first); (2) a descriptive list of suggested support personnel for such a debate;
(3) the text of before-and-after questionnaires for the audience; (4) a suggested stage
diagram (with the moderator placed on the same side with the creationist); and
(5) a copy of Brown's now famous The Scientific Case for Creation: 108 Categories
of Evidence, which lines up against evolution an array of mostly physical and chemi-
cal technicalities that take a lot of time to research and refute. The agreement to
debate is illustrative:

STATEMENT OF AGREEMENT

I agree to conduct a debate with on
(OPPONENT'S NAMB)

at
iTK AND TIMF.l

The debate question will be: Does the scientific evidence better support the cre-
ation model or the evolution model of origins?

I also agree to the following format:

Time
(minutes) Activity

1-3 Introduction by moderator
55 Presentation by the creationist

5 — stretch break —
55 Presentation by the evolutionist
10 - stretch break -
20 First rebuttal by the creationist
20 First rebuttal by the evolutionist
8 Second rebuttal by the creationist
8 Second rebuttal by the evolutionist

(Note: each debater, in his second rebuttal, may ask his opponent
direct questions.)

5 — break —
30 Questions from the audience. Each debater can give up to a two-minute

answer and his opponent can offer a thirty-second comment.

I agree that only the nature of science, scientific evidence, and the logical in-
ferences from that evidence will be discussed. Religious matters will not be
discussed. I am aware that the host organization will administer a questionnaire
at this debate. A debater may exceed his fifty-five minute opening presentation
by up to two minutes; however, any excess time will be deducted from that
debater's first rebuttal.
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After receiving this material, I reminded the organizer that I had originally
agreed only to a small informal meeting with a Christian organization, that now
this had grown to a full-fledged formal debate, with the subject of religion pro-
hibited, in a large auditorium with the public invited, and that, if he wanted me
to participate, there would be no more preconditions, no questionnaires, and no
more trickery. He seemed to back off, but that may have been only because he
had already emptied his bag of tricks on me.

Such maneuvers appear to be common. For example, when Duane Gish spoke
some time back at Georgia State University, the "debate" was set up by the philoso-
phy club with Gish talking for forty-five minutes, three opponents responding for
five minutes each, and Gish taking another forty-five minutes to answer. Fortunately,
I was not a participant that time.

As I hurriedly prepared for the impending encounter, I reminded myself that
the creationists' idea of a scientific debate is to pick at the scientific literature, keep
the opposition on the defensive, and stay away from the Genesis account, which
they immediately label as out of bounds because it is religion. Most audiences ac-
cept this because they don't understand that the primary issues in the creation-
evolution controversy are political and educational, and they don't realize that so-
called scientific creationism is merely religion in the guise of science. In my opin-
ion, the creation model needs to be introduced into every debate on the subject.
Given the usual circumstances, however, it is the debater on the evolution side who
has to do the introducing.

Dr. Brown opened our debate with the standard creationist line of argument.
At the end of his allotted time, he posed a number of questions for me—an obvious
strategy to gain the offensive and keep the opposition busy. I didn't fall for it.

In my opening remarks, I included a brief account of how I was manipulated
into the debate and the nature of the creationist preconditions. Audience reaction
indicated a lack of approval for such creationist machinations. I then pointed out
that this exchange could not be a typical scientific debate in which participants
are stimulated to test ideas in the field or the laboratory. Rather, I said, this was
to be a philosophical discussion in which nothing would be settled—that, even if
all of Brown's arguments were answered, he would probably say the same or simi-
lar things to other audiences later, as creationists consistently do. I added that,
for these and other reasons, many scientists feel that such debates are a waste of time.

Next I proceeded to explain the nature of science: reproducability, rejection
of authority, concern with the physical world, description of how the world works
by statements, testability, falsifiability, universality, and so forth. The scientific ap-
proach was contrasted with other ways of viewing the world. One example I used
was law, which is based upon authority and precedent, is variable from court to
court, concerns itself with personal interrelationships, is "moral," and so on. (The
example of law is useful because most people can accept it more easily than if
religion is selected. Once the example of law is established, however, religion can
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4 — CREATION/EVOLUTION XXI I

then be compared with it and both together contrasted with science.) I used art
as another perspective, saying, "Heaven help the person who has an appendec-
tomy by a surgeon who studied anatomy under Picasso." I then pointed out that
evolution is a scientific statement, carefully defined it, and warned of the creationist
misdefmition. My brief overview of organic evolution followed.

Once these points were made, I explained that, in order to be perfectly fair,
the source and nature of the creation model would next have to be examined. What
was the source? I told the audience that this was revealed in a literature search
I had earlier performed using creationist attorney Wendell Bird's version of the
creation model from the December 1978 issue of Acts & Facts as a starting point.
(I projected Bird's model on the screen.)

This search was to locate in the library a creation account possessing all of
Bird's points. Over a thousand such accounts were found, but only one had all
seven of his points in order. I explained that the probability of each point was 10~3,
so 10~3 seven times is 10~21. The diameter of the universe in inches is 1028. and
the chances that the account that I found is not the one referred to by Wendell Bird
is about one in 1021. I then acknowledged that this use of statistics is ridiculous
but typical of the way the creationists use numbers. The actual probability that
the account I found is the wrong one, I explained, is possibly one in 5,040 (seven
factorial)—statistically significant but still highly unlikely.

Anyway, I noted that this one matching account was a familiar one which
originated largely from Mesopotamia but had been appropriated by a bunch of
itinerant sheep herders who modified it from a polytheistic to a monotheistic form.
It was therefore called the Modified Mesopotamian Model, I said, well known by
the acronym MMM (pronounced "ummtn"). I then suggested that, since further
slight changes had been made to it by the "scientific ' creationists, it was now called
the Modern Modified Mesopotamian Model, or MMMM. The MMMM was then
explained in full detail, utilizing "Yes, Virginia, There Is a Creation Model," by
Frank Awbrey from Creation/Evolution I.

Comparing it with scientific statements, I was able to show that the MMMM
is dogmatic, based upon authority, cannot be falsified, and so forth. Furthermore,
members of some creationist organizations sign oaths that they believe this model
to be literally true (I projected the text of one such oath on the screen). 1 empha-
sized that scientists do not sign oaths committing them to hold some idea or prin-
ciple to be irrevocably true. I concluded by presenting Brown with about ten ques-
tions to answer concerning the creation model.

In his rebuttal, Brown appeared upset, accused me of introducing religion (to
which I demurred), ignored my questions (as I had ignored his), and introduced
more standard creationist rhetoric.

In my rebuttal, I used specific illustrations to outline general creationist strate-
gies. I also noted that, when I see how they treat the things with which I am familiar,
I have no confidence in how they treat the things with which I am not. Some of
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CREATION/EVOLUTION XXII — 5

my examples included:

1. Population statistics, utilizing the "bunny blunder" described by David H. Milne
in Creation/Evolution XIV.

2. Misquotes, using Richard Lewontin's article, "Adaptation" {Scientific American
reprint #1408), showing how creationists had pieced together phrases distant
from each other in the article to reverse his position.

3. Lies or blunders, referencing figure 2.9 in the creationist book Origin of Life
by Bliss and Parker, wherein they imply no intermediates between coacervates
and eukaryotic cells by simply leaving out about six phyla.

4. Erection of strawmen.
5. Misstatement of evolution.
6. Misuse of probability statistics.
7. Misrepresentation of the second law of thermodynamics.
8. Bringing up of discarded ideas from the scientific literature, such as ammocetes,

hectocotylus, Piltdown man, and Nebraska man—all of which were later cor-
rected by scientists, not creationists.

After pointing out such misdeeds, I offered the names of books for further study.
My close was a paraphrase of T. H. Huxley's final statement from his famous debate
with Bishop Wilberforce:

Thousands of people have devoted their lives—many have given their lives—
to better the human condition and to build the intellectual body of knowl-
edge we call science. In describing how the physical world works, it is un-
surpassed. In my opinion, use of that knowledge in the kind of deception
characteristic of creationists destroys their integrity, subverts their credibility,
and belittles the beliefs they try to promote. Is their religion dependent on
subterfuge for validation and sustenance? I would rather be descended from
the lowest worm than be specially created with great intellectual powers and
use them in such a fashion.

When the debate was over, I had as much or more of the audience gathered
around my table as Brown had around his. If this indicates that there is something
useful in the approach I selected, please feel free to use it in your own encounters.
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Creationism and the New Right
Agenda: An Opinion Survey

John R. Cole

In 1983, while teaching anthropology at the University of Northern Iowa in Cedar
Falls, I conducted a survey of student opinions on specific aspects of "scientific
creationist" claims and other New Right issues. Though public interest in the
creation-evolution controversy seemed to be higher then than it is now, my recent
tabulation of this data produced intriguing results which suggest that public opinion
in favor of "scientific creationism" was and is much weaker than usually adver-
tised (even if higher than most scientists and educators would like).

In the survey, I asked students to respond to specific elements of the "scien-
tific creationist" dogma. I avoided asking questions related to the general concept
of "fairness for all sides of an argument," the approach so frequently used in surveys
conducted by creationists and popular periodicals, because I felt that it gives
misleading results. People find it easy to support "fairness," just as they do "mom"
and "apple pie," but do they as easily believe that the universe is only ten thousand
years old? It turns out that they do not.

I found that the respondents were rather poorly informed about science, despite
at least some college-level exposure to it in half of the sample. It should be noted
that 50 percent of the students had not enrolled in a single life-science related course.
I did not ask about enrollment in humanities courses or other science courses.

Respondents' lack of knowledge about theology was striking. In particular,
the results for item 29 of the survey indicated that they could not clearly decide
whether or not they were fundamentalists. Nor did the students relate to the creation-
ists' beloved entropy argument (item 4) or the "secular humanism" bogey (item
14) or even the argument that evolution education is to blame for most human woes
(items 6 and 7). These latter responses indicate a lack of acceptance of the stand-
ard religious right arguments. Other, more subtle theological and ideological
inconsistencies are evident in the fluctuating nature of responses to the first sixteen

Dr. John R. Cole is an associate editor of Creation/Evolution and is currently with the Water
Resources Research Center at the University of Massachusetts at Amherst.

© 1988 by John R. Cole
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questions.
Similarly, and contrary to widespread claims and public perceptions, the link

between creationist views and the New Right social agenda appears to be weak,
although this has not been explored statistically. That is, one can be a six-day
creationist who is nonetheless opposed to Flood geology and favors gun control.
Scientifically, theologically, and politically, people seem to be much more confused
or heterogeneous than narrow-issue partisans claim. Agreement with a specific
creationist or religious right assertion does not guarantee agreement with an entire
agenda—contrary to claims made by various self-professed movement leaders. In
fact, though it is not evident in the tabulated figures, I found that hardly any individ-
uals surveyed strongly supported the entire "scientific creationist" agenda; most
of them got one or more of the elements of the Institute for Creation Research or
Creation Research Society membership oaths wrong.

These results, from what can probably be characterized accurately as a
moderately conservative, middle-class, midwestern university population dominated
by business and education majors, should be compared with the well-publicized
results of polls which have indicated that 76 percent or more of the American public
support "equal time for creationism" in the science classroom. Clearly, past poll
results are open to interpretation.

A 5 percent sample (equaling 424 people) was drawn by computer from all
University of Northern Iowa students. The mail survey resulted in a 57 percent
response rate, with the number of respondents thereby totaling 242 (approximate-
ly a dozen responses arrived after the due date and are not included in these figures).
Postpaid envelopes were provided to noncampus residents; dorm residents were
supplied a campus mail envelope. Questionnaires were numbered to allow check-
off of responses. There was attempted one follow-up phone call (by a student assis-
tant) to students who had not responded within two weeks. Phone calls did not
elicit any evidence of structural problems, such as nonreceipt of the questionnaire,
inability to understand the instructions, or unfemiliarity with campus mail proce-
dures. Confidentiality was promised and maintained by a blind check-off procedure.
The return rate compares favorably with other surveys of this type, although a more
intensive follow-through would have improved the rate considerably. The sample
is quite large, considering the sampling universe. Neutral or uninterested respondents
are probably underrepresented as an artifact of the research methodology.

The following questionnaire, along with reply instructions, was sent to the sam-
ple. The survey results are added here following each question.

The Survey Instrument

The following statements concern various social and scientific issues. Some peo-
ple have strong opinions about each of these, and other people have intermediate
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8 — CREATION/EVOLUTION XXII

opinions. Please read each statement carefully and choose a number, from 1 to 5,
which best represents your opinion. A 1 means that you strongly agree with the
statement, 5 means that you strongly disagree with the statement, and 2, 3, or 4
means that you have an intermediate opinion between 1 and 5. Your responses will
be kept strictly confidential and will be very useful to a research project exploring
student views.

(1) (2) (3) (4) (5)

1. The world was created in six 24-hour days. No. 44 26 51 46 74
Percentage of those agreeing is 29 percent; % 18 11 21 19 31
disagreeing, 50 percent (percentages are
rounded and exclude neutral category 3).

2. Various kinds of plants and animals have No. 45 69 44 48 33
changed slightly, but basic "kinds" have % 19 29 18 20 14
remained the same since their origins (for
example, reptiles did not evolve into mam-
mals or birds).
48 percent agree; 34 percent disagree

3. A worldwide flood accounts for much of No. 59 66 56 33 27
the geological record of fossils, strata, % 25 27 23 14 11
mountains, etc.
52 percent agree; 25 percent disagree

4. Evolution violates the second law of No. 20 23 115 47 28
thermodynamics, which says that dis- % 9 10 49 20 12
organization in the universe increases
with time.
19 percent agree; 32 percent disagree

5. There is good evidence that the world is No. 9 34 61 41 96
young, about six thousand to twenty % 4 14 25 17 40
thousand years old.
18 percent agree; 57 percent disagree

6. The theory of evolution is an important No. 16 17 49 72 86
cause of major social and political problems % 7 7 20 30 36
such as war, family instability, communism,
fascism, etc.
14 percent agree; 66 percent disaguree

7. One must choose between accepting No. 36 33 29 64 80
evolution or creation. % 15 14 12 26 33
29 percent agree; 59 percent disagree
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CREATION/EVOLUTION XXII — 9

(1) (2) (3) (4) (5)

8, One must choose between accepting No. 33 17 31 46 115
evolution or God. % 14 7 13 19 46
21 percent agree; 65 percent disagree

9. Evolution is as much a religious belief as No. 29 38 50 58 66
creation is. % 12 16 21 24 27
28 percent agree; 51 percent disagree

10. The Bible is true in every historical detail. No. 38 42 59 45 58
33 percent agree; 43 percent disagree % 16 17 24 19 24

11. The Bible is true in every scientific detail. No. 29 24 61 63 65
22 percent agree; 53 percent disagree % 12 10 25 26 27

12. Religion is a significant part of my life. No.
67 percent agree; 15 percent disagree %

13. A good diet is important for good health. No.
95 percent agree; 3 percent disagree %

[This question was asked to estimate roughly the degree to which respondents answer
sincerely rather than routinely responding with all 3s, Is, or whatever.]

14. Secular humanism represents a danger to No. 19 42 114 38 23
this country. % 8 18 48 16 8
26 percent agree; 24 percent disagree

15. I believe that this country has been departing No. 33 80 70 37 21
from biblical principles and needs to return % 14 33 29 15 9
to them.
47 percent agree; 24 percent disagree

16. I approve of abortion-on-demand when the No. 36 46 46 40 71
life of the mother is not in danger. % 15 19 19 17 30
34 percent agree; 47 percent disagree

17. I favor stricter laws relating to the sale of No. 55 59 64 36 27
pornography. % 23 25 27 15 11
48 percent agree; 26 percent disagree

101
42

180
74

61
25

51
21

43
18

3
1

19
8

3
1

17
7

5
2
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(1) (2) (3) (4) (5)

18. I favor legalizing prostitution. No. 17 30 46 58 89
20 percent agree; 67 percent disagree % 7 13 19 24 37

19. I favor laws that would increase homosexual No. 24 38 67 48 64
rights. % 10 16 28 20 27
26 percent agree; 47 percent disagree

20. I favor permitting homosexuals to teach No. 38 61 58 42 42
school. % 16 25 24 17 17
41 percent agree; 34 percent disagree

21. I favor a law outlawing busing school No. 44 60 50 54 33
children out of their neighborhoods to % 18 25 21 22 14
achieve racial integration.
43 percent agree; 36 percent disagree

22. I favor capital punishment for capital offenses. No. 73 78 32 37 30
62 percent agree; 27 percent disagree % 30 32 13 15 12

23. I favor removal of the tax-exempt status No. 21 36 62 70 53
of churches. % 9 15 26 29 22
24 percent agree; 51 percent disagree

24. I favor teaching sex education in the No.
public schools. %
90 percent agree; 4 percent disagree

25. I favor providing contraceptives to minors No.
without parental consent being required. %
66 percent agree; 23 percent disagree

26. I favor abortions for minors without No. 22 19 45 51 101
parental consent. % 9 8 19 21 42
17 percent agree; 63 percent disagree

27. Except in wartime or dire emergency, I No. 60 72 62 33 14
would not vote for government spending % 25 30 26 14 6
that exceeds revenues.
55 percent agree; 20 percent disagree

155
64

99
41

64
26

60
25

10
4

28
12

5
2

31
13

6
2

24
10
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(1) (2) (3) (4) (5)

28. I favor a reduction in government. No. 37 66 89 34 11
42 percent agree; 19 percent disagree % 15 27 37 14 5

29. I consider myself a "fundamentalist." No.
22 percent agree; 26 percent disagree %

30. I have attended a religious service within No.
the past three months. %
79 percent agree; 18 percent disagree

31. Sex:
103 male (43 percent); 138 female (57 percent).

14
6

178
74

39
16

12
5

118
49

6
2

29
12

9
4

33
14

35
14

32. Age:

Age of respondent

16-21
22-26
27-31
32-40
41-50
51+

33. Estimated parents' or

under $8,000
$8,000-$14,000

$14,000-$18,000
$18,000-$25,000
$25(OOO-$3O,OOO
$30,000-$40,000

$40,000+

34. My religion is:

None
Roman Catholicism
Judaism
Protestant or other

No. Pei

135
62
21
20

3
1

family income

13
19
19
43
47
47
43

14
74
0

151

rcen

56
26

9
8
1

for

5
8
8

18
19
19
18

6
31
0

62

21 percent $8,000-below

37 percent $30,000+

34a. If "Protestant or other," please specify.
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12 — CREATION/EVOLUTION XXII

35. Have you ever taken or are you now enrolled in any of the following courses
or their equivalent?

Subject No.

Activity-based Science II
Life: Environment and Relationships
Life: Adaptation and Survival
Life: Form and Function
Life: The Cell
Biosphere
Earth History
Human Origins (or Origins of Man and Culture)

13
43
28
16
17
43
14
19

193

{Individuals ranged from zero to seven courses, so the above total is skewed. Any
one of these courses could be used to meet a general education requirement for
at least one course in life sciences. The range of individual responses was:

No. of courses

0
1
2
3
4
5
6
7

No. of students

106
101
20

6
1
5
0
3

These data do not justify conclusions about national trends because they are
derived from a rather small sampling universe. Nevertheless, they are tantalizing.
Compared with a national profile, the University of Northern Iowa in 1983 was
probably rather conservative politically and socially and overly Protestant in religious
orientation—all factors which could have been expected to disproportionately favor
scientific creationist and religious right social and political views. The extent to
which students did not consistently conform to such stereotypes is quite notable.]
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Gentry's Tiny Mystery—
Unsupported by Geology
by J. Richard Wakefield

"My understanding is that all the assertions in the Bible which per-
tain to science would be true."

—Robert V. Gentry
Cross-examination
McLean v. Arkansas, 1981

With the demise of the Paluxy River "mantracks," creationists lost a major por-
tion of their already limited hard evidence for "creation science." As if to make
up for that loss, they have been devoting increasing attention to Robert Gentry's
writings on polonium halos. Gentry's work is of particular importance because,
unlike typical creation "science," it involves actual field and laboratory work fol-
lowed up by papers appearing in refereed scientific journals. This offers the kind
of credibility sorely needed in the field of "creation research."

There is, however, a serious weakness in Gentry's work. It has been devoted
almost entirely to the physics of the polonium halos, thereby neglecting the geologi-
cal setting of the samples in which the halos are found. Because of this neglect.
Gentry makes unwarranted generalizations about the nature of the world's Pre-
cambrian rocks.

The purpose of this article is to explain, as simply as possible, the geological
setting of three of Gentry's sample sites and to show how each setting discounts
Gentry's claims about the origin of Earth. I do not intend to discuss the physics
side of the issue here. That subject would be more appropriate for another article
taking into account the geological evidence outlined herein. Furthermore, a more
detailed and technical treatment of the geological evidence has been submitted to
the Journal of Geological Education,

J. Richard Wakefield is a professional firefighter for the city ofScarborough, Ontario, Canada,
and an amateur geologist. He studied zoology at the University of Toronto and has been studying
creationism since J983.

© 1988 by J. Richard Wakefield
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Gentry's Basic Premise

Polonium halos are small spherical "shells" of radiation damage that surround radio-
active inclusions within certain minerals in rocks. Gentry has described his work
on and interpretation of these halos in a series of papers and in a 1986 book entitled
Creation's Tiny Mystery. How these halos form is not difficult to understand. They
are formed by alpha particles released during the decay of an isotope. As an alpha
particle nears the end of its path and slows, it causes disruption of the crystal struc-
ture, leaving a small damage track. Over time, repeated decays from the parent
isotope will leave a spherical halo of discoloration. The distance that an alpha par-
ticle travels depends upon the energy of the decay and that, in turn, is a function
of the particular nuclide that decays. Theoretically, then, the radii of a series of
halos that surround a radioactive inclusion permit identification of the specific decay-
ing nuclides.

Gentry has claimed that certain of these halos indicate that the granite "basement
rocks" of Earth are "the primordial Genesis rocks" and were created instantaneously
about six thousand years ago. Essentially, Gentry has found that in certain samples
of Precambrian biotite (a mica) the inner ring halos for uranium and other nuclides
in the decay chain which should be producing Polonium 210, Po214, and Po218
are missing; only the polonium rings for these three isotopes are present. In addition,
Gentry observed little or no uranium in the radioactive inclusion. His conclusion
is that the polonium must have been primordial and, because of the short half lives
of the polonium isotopes (138.4 days, 0.000164 seconds, and 3.04 minutes, respec-
tively), the granite, therefore, must have been created in the solid state in "only
a brief period between 'nucleosynthesis' and crystallization of the host rock" (Gentry,
1975, p. 270).

In his scientific literature, Gentry has avoided making direct creationist state-
ments, but from the above and other statements one gets the distinct impression
that Gentry is trying to link the rocks of the Precambrian to the rocks that existed
right after Earth's formation—or creation. For example, Gentry states: "It is also
apparent that Po halos do pose contradictions to currently held views of Earth
history" (1974, p. 63); "The Question is, can they be explained by presently ac-
cepted cosmological and geological concepts to the origin and development of
Earth?" (1974, p. 66); and "Do Po halos imply unknown processes were operative
during the formative periods of the Earth?" (Gentry, Hulett, Cristy, McLaughlin,
McHugh, and Bayard, 1974, p. 564)."

His book, however, is far more bold than are his refereed papers. Comments
such as the following are common in Creation's Tiny Mystery:

Were tiny polonium halos God's fingerprint in Earth's primordial rocks? Could
it be that the Precambrian granites were the Genesis rocks of our planet?

[p. 32]
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. . . polonium halos in Precambrian granites identify these rocks as some
of the Genesis rocks of our planet—created in such a way that they cannot
be duplicated without intervention of the Creator. [p.133]

In the young-Earth creationist perspective, this puts Gentry in essential agree-
ment with John Whitcomb and Henry Morris (The Genesis Flood, p. 228) in claim-
ing that the Precambrian is the created rock and of granitic composition. This is
an overly simplified view of the complex Precambrian terrains of the world, and
it is simply not true that Precambrian rocks are those left from Earth's formation.
Far from it! They are rocks formed by the same or similar process that formed
the post-Precambrian rocks. The only significant differences are: (1) fossils are
rarer in Precambrian rocks, and (2) many Precambrian rocks have had more com-
plex histories because they are much older.

Geology of the Canadian Sites

The Precambrian is divided into two main eras: the Archean, containing the oldest
Earth rocks, from 3,800 million years ago to 2,500 million years ago; and the
Proterozoic, from 2,500 million years ago to 700 million years ago. Before know-
ing Gentry's specific sites, I imagined that he had taken his Canadian samples from
the area geologists call the "Superior Province," located in northern Ontario. I
thought this because the Superior Province is of Archean age and contains the oldest
rocks in North America. You can therefore understand my surprise when I learned
that Gentry's sites were in the much younger (as dated both radiometrically and
structurally) late Proterozoic Grenville Supergroup of the Grenville Province. Louis
Moyd of the National Museum in Ottawa brought this point up when Gentry visited
the area in 1971 to collect samples (Moyd, 1987). Because Gentry lumps most of
the Precambrian rocks into one unit—the created one—it is apparent that he knows
little about Precambrian geology.

The reason my first assumptions on the location of Gentry's sites were wrong
was because he has not been as clear as he should be in his writings. In his book,
Gentry specifically names only one site, the Silver Crater Mine. Other sites are
discussed in a general way as being in Madagascar, New Hampshire, and Norway,
but this is unsatisfactory. He should have given exact and formation names for each
sample. This lack seems strange in a book whose avowed purpose is to explain
and to justify his claims. This tendency toward generalized descriptions of his sites
appeared also in his 1967 article in Medical Opinion and Review, in which he men-
tioned halos he found "in the Wolsendorf (Bavaria) fluorite."

For more specificity, I had to turn to Gentry's papers in Nature (1974) and
Science (1971), in which he mentioned the Silver Crater Mine and the Faraday Mine.
I then discovered that both are only a two-hour drive from my home. The location
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of a third site, the Fission Mine, I found by asking Louis Moyd. Nowhere does
Gentry describe it, but, like the other two, it is also within the rocks of the Gren-
ville Supergroup. All three sites are near Bancroft in southern Ontario.

The Grenville Supergroup is a very complex succession of metasediments
(cooked sedimentary rock), metavolcanics, alkalic intrusive rocks, mafic intrusive
rocks, and granitic intrusive rocks. It is located in a region of low-grade to very
high-grade metamorphism that has altered many of the igneous, sedimentary, and
volcanic rocks into recrystallized gneisses. However, many original igneous,
sedimentary, and volcanic features are preserved. Hydrothermally altered rocks
are also common as well as metasomatic rocks (wall-rocks that have been included
into and altered by intrusive melts). The metavolcanics, the lowermost rock units
in the Supergroup, consist of pillow lavas (indicative of underwater extrusion), brec-
cias (fragmented lavas), tuffs, and pyroclastics (similar to what came out of Mount
St. Helens) altered to varying degrees by metamorphism. The intrusive rocks con-
sist of quite varying types, such as gabbros (a dense rock high in the mafic minerals
which contain iron and magnesium), granites (light-colored rocks low in mafic
minerals but high in potassium and sodium silicates, such as feldspar and quartz),
diorites (intermediate in composition between the former two), syenites (poor in
quartz), nepheline syenite (like syenite but higher in alkali metals), and pegmatites
(any of the above in small dikes with large to very large crystals). Many, but not
all, of these intrusive rocks have been altered by low-grade metamorphism.

The minerals in which Gentry found polonium halos are biotite and fluorite.
Biotite, of the three types of mica, is a hydrous-potassium-mafic-aluminum-silicate
which forms sheets in the crystals. It is a very common rock-forming mineral and
is found in many of the different Precambrian rock types of Ontario and elsewhere.
Fluorite is calcium fluoride. It forms various colored cubic crystals and is a com-
mon vein mineral. Let's examine the specific geology of the three sites.

The Fission Mine

The Fission Mine (also known as the Richardson Mine) is located two kilometers
east of Wilberforce on lot four, concession twenty-one, of Cardiff Township. It con-
sists of a single abandoned tunnel driven into a hill. This site is a common mineral-
collecting locality for apatite, biotite, radioactive minerals, and fluorite. From
Gentry's description, it appeared that his fluorite and some of his biotite samples
came from this mine. But in a phone conversation he told me that the fluorite samples
came from Germany. Nevertheless, Moyd indicated to me that samples from the
Fission Mine were sent to Gentry. The following geological description of this site is
from the International Geological Congress Guidebook Field Excursion A47-C47:

The country-rocks are variably syenitized biotite-gneisses and amphibolites,
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underlane by a thick series of partly silicated marbles. The altered gneisses
are of many types. . . . The main deposit consists of a series of closely spaced
vein-dikes. . . . Most of the vein-dikes are more or less conformable with
the structures of the enclosing gneisses, but some transect these structures.
The bodies are extremely irregular in shape, thickness, and extent. Some
of the individual vein-dikes exceed 300 feet in length, with maximum
thickness of more than 10 feet.

Last in this sequence [of rock units] are the vein-dikes, in which the
core zone constitutes a substantial proportion of the whole mass. The bodies
are generally more or less tabular, with crystals projecting inward from the
walls. Some of the crystals are partly cavernous and enclose semi-isolated
masses of the core-materials. Others may be more nearly euhedral, but con-
tain completely isolated, rounded pellets of core-minerals . . . calcite,
fluorite. or mixtures of both.

The composition and structure of these vein-dikes indicate origin by
hydrothermal "fluxing" and recrystallization of wall rocks along bedding
planes, joins and other fractures. The abrupt termination of the vein-dikes . . .
strongly favours such an origin—the hanging wall [top of dike] curving around
to become the foot-wall [floor of dike].

Uraninite occurs as cubic crystals and also as irregular masses. It is very
erratic in distribution and can be found in various associations. . . .

Most fluorite is the deep purple variety, antozonite. . . . smells of fluo-
rine and ozone when crushed or abraded, all of which reflect radiation
damage. The depth of colour of the fluorite is an indicator of the proximity
of uraninite. [Hogarth, Moyd, Rose, and Steacy, 1972]

From this description, it is clear that we are dealing with intrusive calcite vein
dikes (rocks containing mostly the mineral calcite and other minerals, such as mica)
that are small in length and width and cut metasedimentary rocks which still retain
bedding planes. Radioactive minerals abound in this locality. Percolating water from
the hill the deposit occupies is strongly radioactive and was sold in the 1920s for
therapeutic purposes. Hornblende crystals two meters long, biotite thirty centimeters
across, apatite thirty centimeters long, feldspars one meter long, and zircons five
centimeters long have been seen in this deposit.

The Silver Crater Mine

The Silver Crater Mine (or Basin Mine) is located twelve kilometers west of Ban-
croft and three kilometers north of the settlement of Monck Road on lot thirty-
one, concession fifteen, of Faraday Township. Like the Fission Mine, it also con-
sists of a single abandoned tunnel driven into a hill. This is where the mica, like
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the one that contains Gentry's "spectacle" halo which "exhibits true radiohalo
characteristics," came from.

This site is related to the Fission Mine, and it, too, is a calcite intrusive of
the same origin. Here are some quotes from the Ontario Department of Mines (now
the Ontario Geological Survey) report for 1957, written by D. F. Hewitt, on the
geology of the site:

The [calcite vein dike] body consists of a coarse-grained calcite (1-5 inches
in size), containing accessory black mica (lepidomelane [high mafic biotite])
in books up to 2 feet in diameter. . . .

This deposit has some features characteristic of the metasomatic replace-
ment deposits in marble, of the hydrothermal calcite-apatite-fluorite vein
deposits, and of intrusive carbonate deposits. Its mode of origin is in dispute.

The coarse pegmatite crystallization of the calcite, black mica, horn-
blend, and albite suggest crystallization from a fluid medium, rich in volatiles.
. . . The wall-rock alteration, involving addition of fluorine, carbon diox-
ide, and soda into the surrounding wall-rock, favours crystallization of the
[calcite vein dike] body from a fluid state, such as a carbonate intrusive or
hydrothermal solution. . . .

. . . The irregular replacement of the wall-rock gneiss and the long relic
bands of biotite amphibolite in the [calcite vein dike] indicate metasomatic
replacement of the wall-rock gneiss by [carbonatite].

The author believes that the [calcite vein dike] has originally been largely
derived from marble but that it has been assimilated or desolved and recrystal-
lized from hot solutions rich in fluorine and soda. This would account for
the extensive wall-rock alteration and the metasomatic type of replacement
of wall-rock gneiss, without disturbance of relic mafic gneiss bands. Such
relict bands are incompatible with an origin of the [calcite vein dike] body
involving tectonic movement of a marble bed in a plastic state. The author
feels that the deposit is therefore best classed as a special variety of the hydro-
thermal deposit in which the solutions have carried out extensive metaso-
matic replacement of the wall-rocks. [pp. 77-78]

From this we learn that the calcite vein dikes are intrusive into and thus formed
later than the country rock that makes up the formation. They have also altered
the country rock.

But now something needs to be made clear. The Silver Crater and the Fission
Mines are not granites. The composition and mode of origin is totally wrong for
a granite. In identifying them as granites, Gentry has made a major error. In his
book he erroneously criticizes Dalrymple for making a comparison between the
textures of basaltic lava and granite (p. 130); yet, he himself cannot tell the dif-
ference between granite and calcite vein dikes.
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There is a consensus from more recent research about the origin of the carbona-
tite material that formed these dikes and on the origin of the biotite and other large
minerals in the dikes. Because of the presence of rounded calcite in the minerals
themselves, it is thought that the biotite grew as a replacement within the solid
calcite vein dike matrix. This process occurs when the solid calcite vein dike, which
was hydrothermally deposited or injected as a molten liquid, is reheated enough
to cause the evenly distributed minerals of biotite, hornblende, betafite, apatite,
and so forth, in the wall rock and calcite vein dike to start to migrate and form
larger crystals in the carbonatite.

Gentry made the claim that "halos occur in many mica samples which have
not undergone metamorphism of any kind" (1986, p. 299). However, these micas
were indeed formed during metamorphism under the load of moderate-depthed over-
burden, which has since been eroded off. Let me state it another way—the biotite
was metamorphically derived.

The Faraday Mine

The Faraday Mine (now called the Madawaska Mine) is located five kilometers
west of Bancroft on Highway #28 on the northeast end of Bow Lake. The mine
was opened for the high uranium content in a granite pegmatite which cuts a gabbro-
metagabbro intrusive body which itself cuts metasedimentary rocks, including mar-
ble. Jack Satterly mapped the Bancroft area for radioactive minerals in the early
1950s. Here are some quotes from Satterly's Ontario Department of Mines report
for 1956 on the geological setting of the Faraday Mine:

The radioactive minerals occur in bodies of leucogranite, leucogranite
pegmatite, and pyroxene granite (or syenite) pegmatite, cutting metagabbro
and gabbroic amphibolite. The metagabbro and amphibolite form the western
part of the Faraday metagabbro, a metamorphosed basic intrusive body about
6 miles in length and up to % mile wide, which cuts the Grenville meta-
sediments, chiefly marble, amphibolite, and paragneiss, in this area. Inclu-
sions and relict bands of marble and metasedimentary amphibolite occur in
the metagabbro. The Grenville metasediments and the Faraday metagabbro
are intruded by nepheline syenite, syenite and granite. . . . the metagabbro
itself is strongly affected by dynamic metamorphism and shearing.

Structurally, the granitic [pegmatite] bodies of the Faraday mine intrude
the metagabbro, which lies in the mixed hybrid gneiss zone that forms the
hanging wall of the Faraday granite sheet. These bodies may be related
genetically to the latter intrusive. (p. 110]

In other words, material was eroded from some preexisting rock, deposited as a
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sedimentary rock, then deformed and recrystallized by high-grade (high temperature
and high pressure) metamorphism, which altered the rock to what is called gneiss.
This, in turn, was intruded by the gabbro, which later underwent another metamor-
phic episode. Finally, these rocks were intruded by the granite pegmatite. Gentry's
biotite came from this pegmatite, which he acknowledges.

S. L. Masson and J. B. Gordon note of the pegmatites of the mine:

They generally conform to foliation but locally cross-cut it. Pegmatites masses
are 91.5 to 915 m long, 3 to 46 m wide and some extend down dip more
than 300 m. . . . The pegmatite is composed of feldspar, hornblend-chlorite,
quartz, calcite, magnetite, and zircon. Main accessory minerals are [biotite]
mica, titianite, apatite, allanite, tourmaline, uraninite, uranophane, and urano-
thorite. [p. 60]

A. R. Bullis, writing on the geology of the pegmatites of the mine, concluded:

It is obvious that both injection and metasomatic processes have taken place
during the intrusion of the pegmatites. Chilled edges are rare or nonexis-
tent. Magmatic stoping, or the engulfing of the country rock has taken place
on a large scale; there are many blocks of paragneiss and pyroxenite within
the pegmatite. Most of the inclusions are fresh looking, but many are highly
altered and ghost-like in appearance. [p. 717]

The Faraday Mine pegmatites have been dated at between 992 million years
to 1,088 million years by several methods (Easton, 1986a; 1986b). Though no dating
of the Faraday gabbro has been done, other gabbros in the area of similar com-
position, such as the Tudor Gabbro, have been dated at 1,240 million years (Easton,
1986a). The Silver Crater deposit has been dated at 1,000 million years (Gait, 1987)
and the Fission Mine is closely related in age.

The interesting thing about Gentry's work is his claim that there is no uranium
or thorium in the nucleus at the center of the polonium halos:

Application of [special acid technique] to regions of mica near polonium
halos showed only evidences of trace amounts of uranium (a few parts per
million) that exist throughout all mica specimens—there was no concentra-
tion of uranium in or near the halo centers in the clear areas. [1986, p. 31]

This is very difficult to accept since the Faraday pegmatite was mined for
uranium. A total of some four million tons of U,O8 ore were mined for a total of
7.3 million pounds of uranium oxide up until the mine's closure in 1984. The average
concentration consisted of 0.1074 percent uranium oxide. The most common radio-
active mineral is uranothorite, hence lots of uranium and thorium. These minerals
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are very small (less than one-tenth of a millimeter) and scattered throughout the
pegmatite, becoming ore grade in the quartz and magnetite regions of the pegmatite.

The Silver Crater and Fission Mines are lithologically different, but they, too,
contain abundant radioactive minerals—especially betafite, a radioactive variety
of the mineral pyrochlore, which is a complex calcium-sodium-(uranium)-niobate-
tantalate-hydroxide. It was noted by Satterly that "Betafite [at the Silver Crater]
is often found in close association with clusters of mica books and apatite crystals.
Small crystals of betafite have been found within the books of mica' (p. 130; empha-
sis mine). In my phone conversation with Gentry in February, he admitted the
betafite was with his samples. Why did he leave that observation out of his papers?
Why is it, with so many radioactive minerals and so much groundwater at these
sites, that there is very little uranium in the halo centers? Or is there? Did Gentry err?

Clearly, there is something complicated going on here, considering the nature
of the host intrusive rocks, the low-grade metamorphism that the intrusive rocks
have undergone, the high-grade metamorphism of the surrounding wall rock, the
hydrothermal activity and the metamorphic replacement by the biotite within the
calcite vein dikes. Gentry noted that "the great majority of minerals containing
polonium halos show no evidence of high temperature episodes" (1975, p. 270).
Gentry also noted in that same paragraph that "halo coloration disappears within
minutes in [the 300 degree Celsius] temperature range" for fluorite. He continued:

An equally strong objection to the uranium-daughter hypothesis in uranium
poor (p.p.m. or less) minerals is that many Po halos (such as the 'Spectacle'
halo [from Silver Crater]) are located in the interior of large pegmatite crystals
as well as in small granitic mica flakes where they are often more than 10
cm. and sometimes much less than 100 cm. away from a significant uranium
source. [1975, p. 270]

This is quite an extraordinary claim to make for four reasons: (1) it contradicts
Satterly's observation of betafite within some of the biotite; (2) it shows that he
knows it is a pegmatite body and therefore must be intrusive; (3) it admits that
heat, such as that from a metamorphic event, erases halos; and (4) it acknowledges
the proximity of radioactive minerals.

In our phone conversation in March, Gentry claimed that the sedimentary rocks
cut by the dikes and pegmatites are "pristine"—that they were created during creation
week—and that some of them were later reworked during the Flood. He gives us
a time-frame for all this to occur in his book:

The Creator, after calling the chemical elements into existence, might well,
in the next instant of time, have formed those elements into a liquid, and
then immediately cooled that liquid so that it crystallized into the granites
containing the polonium halos. These granites would have been created
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instantly and yet still show the characteristic of rocks that crystallized from
a liquid or melt. [1986, p. 129]

Was then, the halflife of 218Po—just three brief minutes—the measure of
time that elapsed from the creation of the chemical elements to the time God
formed the granites? [p. 32]

The question I ask is why did Gentry choose Po218's halflife of 3.04 minutes
for this "measure of time" and not Po210 at 138 days or Po214 at 0.000164 seconds?
Was this choice rationally, arbitrarily, or biblically based? Regardless of which one,
this is an Omphalos argument. In fact, a look now at the whole shield will indicate
how much must have been created with the appearance of age.

Precambrian Geology and Instantaneous Creation

A great deal of work has been carried out on the Precambrian Canadian Shield.
The shield is made up of seven distinct geological provinces—the Bear, the Slave,
the Churchill, the Superior, the Southern, the Grenville, and the Nain—west to
east from the Northwest Territories to Quebec in an arc around Hudson Bay. Ontario,
where Gentry's samples came from, has three of these provinces. The Superior,
situated in northern Ontario, is the oldest (all isotopic ages are greater than 2,500
million years and hence is Archean) both radiometrically and structurally and con-
sists of many types of metasediments and several types of metavolcanics intruded
by a variety of igneous bodies. The Southern province, which rests unconformably
(with fossil soil) on the Superior, is mostly folded metasediments intruded by some
granites and is middle to early Proterozoic (all isotopic ages are between 2,500
and 1,800 million years) in age. The Grenville, located in southern Ontario, the
youngest province, is late Proterozoic (all isotopic ages are 1,500 to 900 million
years) and is made mostly of contorted metasediments in the north, a large meta-
morphosed intrusive gneiss complex (called the Algonquin Batholith) in the mid-
dle, and the Grenville Supergroup in the south. The latter, which contains Gentry's
locations (mentioned earlier), consists of metasediments (mostly metamorphosed
limestone which is marble) and matavolcanics all intruded by igneous bodies of
various types.

Gentry's Faraday samples came from a pegmatite dike that cut a gabbro. which
cuts different types of metasedimentary rocks. These metasedimentary rocks can
be shown in the field to rest in a complex way on metavolcanics around the Madoc
area south of Bancroft. This, in turn, rests unconformably on the metamorphosed
Algonquin Batholith, which intrudes the deep and shallow water metasediments
to the north, which abuts (by a major fault) and partly rests on the metasedimentary
column of the Southern province, which rests unconformably on the "greenstone"
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metasediments and metavolcanics intruded by granites, which abuts the meta-
sedimentary and gneissic belts to the north in the Superior province.

Let me emphasize that these relationships are not primarily based upon the
"uniformitarian principle" but on hard-won field observations over almost one hun-
dred years by hundreds of geologists. So, if Gentry's claim of created granite is
valid, then this entire elaborate geological sequence must have also been instantly
created in twenty-four hours; it only appears to have formed over a long period
of time. This is the Omphalos argument again.

What is also interesting is that Gentry has been reminded in the past, in a
general way, that granites are intrusive rocks and that the oldest rocks on Earth
are sedimentary and volcanic (Awbrey, 1987; Dalrymple, 1986; Wakefield, 1987).
Gentry sluffed off the comments or claimed he had an explanation but didn't supp-
ly it. Now, in his book he writes of "pristine sedimentary" created rocks which
look as though they were intruded by granites:

. . . the Genesis record of creation week and the subsequent events of the
world-wide flood encompass, in addition to the primordial created rocks such
as the Precambrian granites, the formation of pristine sedimentary rocks,
lava-like rocks, the intrusion of granite-like rocks into pristine sedimentary
rocks, and almost unlimited possibilities of mixing these various rock types
with the secondary rocks that were formed at the time of the flood. . . .
That model includes the possibility that some granites may have been created
on Day 1 adjacent to and immediately after some primordial or pristine "sedi-
mentary" rocks were created. [1986, p. 302]

When Gentry phoned me after he was sent a copy of this article in preliminary
form, I asked him about the sedimentary rocks. He claimed that metasedimentary
rocks show no clear origin because of their recrystallization. This is totally wrong
and I pointed out that many of these metasedimentary rocks show clear and un-
ambiguous sedimentary features, such as clastic grains, cobbles, ripple marks, mud-
cracks, bedding plains, and, most important, stromatolites. He made no reply.

In the phone conversation I had with Gentry in March 1987, he claimed that
all of the rocks of the shield could have been formed on the first day of creation.
Here are some excerpts from his book on this point:

. . . only a few minutes elapsed time from nucleosynthesis to the formation
of the solid earth. . . . a virtually instantaneous creation of the earth.

[1986, p. 49]

These [polonium-containing] granites would have been created instantly and
yet still show the characteristic of rocks that crystallized from a liquid or melt.

[p. 129]
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. . . The primordial Earth being called into existence on Day 1 of creation
week about 6000 years ago. . . . the Precambrian granites show evidence
of an instantaneous creation. . . . [p. 184]

. . . the Precambrian granites are identified as rocks that were created almost
instantly as part of the creation event recorded in Genesis 1:1. [p. 280]

Since his dikes are demonstrably the last rocks to form in the shield, then, by his
reasoning, the entire shield must have been "instantly created." However, he
acknowledges that it would take close to twenty-four hours.

Crystal Sizes and Pegmatite Dikes

On pages 130 and 131 of his book, Gentry presents his criteria for identifying the
created granites. He explains, in trying to rebut Dalrymple's testimony at the trial
(McLean v. Arkansas), the difference between Hawaiian lava and Precambrian gran-
ites. Dalrymple was comparing the type of crystal structure of solidifying basaltic
lava and extrapolating on how deep granite would solidify. However, Gentry says
the comparison of lava and granite is erroneous because they are grain-sized and
mineralogically different.

In bulk composition and mineralogy the lava specimens are olivine-rich basalt,
grossly different from any granite. . . .

The Kilauea-Iki samples are fine-grained. . . . The Precambrian granites,
on the other hand, are generally characterized as being coarse-grained. . . .
This means the only similarity between granites and the lava specimens is
the interlocking, intergranular arrangement of the crystals making up the
rocks. This characteristic can be accounted for naturally by slow cooling of
the lava in the case of the Kilauea-Iki specimens—or by rapid or instantaneous
cooling from a primordial liquid in the case of the granites.

It is a fact that a hot fluid rock, such as that produced at Kilauea-Iki,
can cool over a period of a few years to form fine-grained volcanic rocks
composed of microscopic-sized crystals. The same is true of rocks that form
when granites deep in the earth are melted. The granite melt may extrude
onto the surface and cool rapidly to form a glassy rock; or it may cool more
slowly beneath the surface to become rhyolite, a fine-grained rock. . . . Both
the glassy rock and the rhyolites are intrinsically different from the coarse-
grained granites. [1986, p. 130]

Unfortunately, Gentry botches this whole argument by not realizing that there
are many types of igneous rocks. This is quite evident since he misidentified a
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type of igneous rock; he says that rhyolite is a natural form of granite that forms
at depth very slowly and that rapid cooling results in a glass (I suspect he is refer-
ring to obsidian). He said, "Both the glassy rock and the rhyolites are intrinsically
different from the coarse-grained granites." To emphasize this point, he compares
in his book a drill-core sample of rhyolite taken from a depth of 1,683 feet at Inyo
Domes, California, to a sample of medium-grained granite. His point is that crystal
size determines the formation of the rock: coarse-grained granite is supernaturally
and instantaneously created; whereas fine-grained rock is intrusive and glassy rock
is extrusive. It was obvious to me that Gentry was having a hard time with this
part. Did you note his error on the rate of lava cooling for rhyolite?

There are two types of igneous rocks: extrusive, such as flows, and intrusive,
such as dikes and plutons. Rhyolite is an extrusive equivalent of granite by definition!
The composition is exactly the same. The sample Gentry provides as an intrusive
rhyolite is in fact a conduit which fed a volcanic flow at the surface (Dalrymple,
1987; Eichelberger, 1984). It is suspected that the texture of the glassy rock which
Gentry mentions, the obsidian, is dominated by lack of water, not temperature,
in its formation. In fact, at that site it can be shown that the rhyolite cooled first.
The water content of the rhyolite is higher, and it is suspected that, at considerable
depth, the texture is more granitic due to even higher water content (Eichelberger.
1987).

Sixteen hundred eighty-three feet is not very deep, and hence the "rhyolite"
definition for the conduit is correct. The term granite is suited for much deeper—
for example, greater than two kilometers—intrusions of the same composition rock
as rhyolite. That is why this rhyolite of Gentry's is fine-grained; it cooled quickly
near the surface. He got the notion of a glassy rock from one particular type of
volcanic flow at this site, which is not indicative of volcanics in general.

Gentry shows his lack of geological understanding in claiming that granite and
basalt cannot be used for comparison because they are mineralogically different.
If it is composition that Gentry wants to compare, I would compare rhyolite and
granite; if it is grain size that Gentry wants to compare, I would compare rhyolite
to gabbro. Gabbro is a large-grained intrusive rock, just like granite, with the same
crystal structure and size, but its composition is the same as basalt.

Gentry made several other errors simply because he did not understand enough
geology. He says that "the-tiny crystals of which rhyolite is composed bear no
comparison in size to the very large crystals found in certain regions within granites
known as pegmatites. . . . (Most of the polonium halos in mica . . . were found
in specimens ofbiotile taken from pegmatites) " (1986, p. 131; emphasis mine). Well,
there you have it. He has sunk his own argument! Pegmatites, as noted in the three
site examples, cut other rock units.

What Gentry is trying to say is that large crystals do not form in nature and
so require a supernatural origin. But he is wrong. The intrusive rocks in the shield
show a wide variation in grain size. For example, the Addington Pluton, near
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Kaladar, south of Bancroft, is fine-grained but contains stringers of coarse-grained
quartz and some biotite. Many of the dikes in the shield are coarse-grained
pegmatites, but some are fine-grained.

It would help at this stage to define a pegmatite:

Pegmatites represent the final water-rich, siliceous melts of intermediate to
silicic igneous magmas, and can generally be thought of as final residual
melts. . . .

Although pegmatites can be found in almost any shape, they are most
commonly dikelike or lensoid. Most pegmatites are small, but dimensions
can vary from a few meters to hundreds of meters in the longest dimension
and from 1 cm. to as much as 200 meters in width. . . . Since igneous pegma-
tites characteristically solidify late in igneous activity, they tend to be asso-
ciated with plutonic or hypabyssal intrusions from which the volatile frac-
tions could not readily escape. The great majority of pegmatites developed
in deep-seated high-pressure environments. [Guilbert and Park, 1986, p. 488]

There are many types of dikes which cut the other rock units of the shield.
The most common of these in northern Ontario are diabase dikes, which are found
in very large clusters called dike swarms. Diabase dikes are narrow (from centi-
meters to many tens of meters) and very long (kilometers to hundreds of kilometers).
Some dikes are fine-grained at the contact with the wall-rock, grading to coarse-
grained in the center. In the Sudbury area, some of these dikes are known to cut
through over thirty other rock units. In the Archean area of the shield, at least
four different sets of different-aged diabase dikes cross-cut each other.

Many of the pegmatite dikes commonly show clear mineralogical zoning from
the edges to the core of the dike. In Quadville, just east of Bancroft, a pegmatite
body is zoned with feldspar, filled with very large crystals of beryl, at the edges
to massive quartz at the core. Some dikes have pyrite, copper, or gold mineraliza-
tion—the last to form—right in the middle. Some dikes have a clear-cut, or chilled,
contact with the wall-rock, while others have a gradational contact because heat of
the intrusive dike partly melted the wall-rock. This occurs, for example, in the peg-
matite at the Faraday Mine. And some of the dikes are vein-dike types deposited in
cracks or cavities by fluids. This is the case with the Fission and Silver Crater Mines.

If the criterion for distinguishing a created rock from a naturally crystallized
rock is grain size, then at what grain size is that distinction possible? The grain
size of dikes ranges from microscopic to several tens of centimeters. In one pegma-
tite dike near Madawaska, north of Bancroft, which was mined for feldspar, a single
crystal measuring seven meters long and weighing three tons was extracted. At the
Silver Crater Mine, hornblende crystals three meters long have been observed. I've
seen crystals the size of your fist on Turner's Island, east of Bancroft. These are all
in cross-cutting dikes and are clearly intrusive.
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Porphyries pose another serious problem for Gentry's interpretation. These
are found in volcanic flows or as dikes with large crystals (called phenocrysts),
up to centimeters long of a single mineral set in a very fine-grained matrix of the
same or other minerals. How would Gentry explain this? Geology can easily ex-
plain these rocks. Different minerals melt at different temperatures. So, as a magma
chamber cools, the highest melting point minerals crystallize first. If, at some time,
the magma mobilizes to a different location while the first solid mineral is still
suspended in the liquid and injected as dikes and sills or extruded as flows, then
the remaining magma will cool too quickly to form large crystals and the phenocrysts
will be trapped in the fine-grained-size matrix.

Igneous rocks come in a variety of grain sizes, and the principal factor that
controls grain size is the cooling rate: slow cooling results in large crystals; fast
cooling results in small crystals; and very rapid cooling results in glass. This has
been known to geologists and chemists for more than a century and can be demon-
strated in the laboratory. Gentry is simply wrong in his conclusions about the im-
portance of grain size.

Sequence of Rock Formation

I confronted Gentry with the information about dikes by sending him some of the
references and through subsequent phone conversations with him in February,
March, and April 1987. In a phone conversation with him on April 12, he told
me that the sequence of events in the area was not what I had told him it was but
that the intrusive rocks were first and the sedimentary rocks were last to form.
What made him the most anxious were the stromatolitic horizons recently found
just south of Bancroft in the marble units cut by the Faraday gabbro and pegmatites.
He challenged the fact that they exist. However, there is no question as to their
authenticity (Easton, 1987).

I explained that there were features that show conclusively the sequence of
rock formation from basaltic flows, thirty kilometers to the south near Madoc,
followed in a complex way by the sedimentary rocks, succeeded by the intrusion
of the gabbro plutons and, finally, the pegmatite intrusive bodies. In fact, I col-
lected samples from this very sequence and sent them to him with a description.
During our conversation on April 12, he challenged that sequence by claiming that
it was not a vertical sequence but, rather, over a large distance. I told him the se-
quence had been tilted on its side. He still did not appreciate this sequence.

I argued that the nature of the intrusive rocks is very conclusive. Features in-
clude contact metamorphic recrystallization of the sedimentary rocks by the heat
of the intrusive body. He claimed that the recrystallization was not due to the molten
intrusive rock but, since the intrusive rocks were first, was caused by some sort
of chemical alteration of the sedimentary rocks.
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I explained to him that the intrusive rocks, including the pegmatites, show little
or no regional metamorphic alteration but that the surrounding sedimentary and
volcanic rocks are very much cooked. Thus, the intrusive rocks must have been
implaced after or very near the end of the metamorphic event. I had to explain
what regional metamorphism was (alteration of large areas by heat and pressure).
He had no answer to that.

I described to Gentry another conclusive evidence of intrusion. There are pieces
of sedimentary rocks enclosed within the intrusive rocks, engulfed and surround-
ed by the melt. The earlier comments on the Faraday Mine describe some of these
features. I asked him how, if the metasedimentary rocks were younger than the
intrusive rocks, he felt these inclusions got into the solid rock. Gentry denied the
existence of these inclusions, but their occurrence is described in the literature I
had already sent him. Now he acknowledges their existence but denies their impli-
cations. In addition, these inclusions are very common and descriptions of them
occur throughout the geological literature of the shield, which Gentry either has
not read or does not understand.

An Unexpected Visit

During October 1987, Walter Brown was in Ontario. During his seminar at the
University of Waterloo, where Brown presented the polonium halos, I pointed out
the preceding information about the geology of the sites. Brown was interested in
seeing the rocks for himself, and we made arrangements to go to Bancroft. I asked
Hans Meyn, the resident geologist in Bancroft, if he would join us, to which he
agreed. We arranged to meet at Meyn's office on October 29.

Just as Brown, Meyn, and I were about to set off, Brown asked if Robert Gentry
could come along. He said that he had been planning to show Gentry the sites
after we showed him around but that, due to a lack of time, Gentry, who had flown
in the day before at Brown's request, should join us. At first I thought this a joke,
but to my surprise Gentry indeed was waiting at a nearby house.

The first place we visited—and it is the most important here—was the stromato-
lite occurrence at L'Amable. Gentry appeared unimpressed, especially when it was
noted that these structures were metamorphosed and, thus, all traces of organic
remains were removed. To Gentry, this was enough to not make them stromatolites.
When pressed as to what, then, he believed them to be, his response was to the
effect that in looking up at the stars at night it was obvious that God made some
wonderful and mysterious things in the universe. These "features," to Gentry, were
just one of these great created things! As far as Gentry is concerned, there are
no sedimentary rocks in the shield because they have been metamorphosed and
contain no fossils. To him, a truly sedimentary rock, formed during the Flood,
must contain fossils.
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We also visited the Faraday Mine's main pit to look at the pegmatite cutting
the gabbro and at the gabbro cutting the marble at the Highway #28 road cut. The

Gabbro cutting through the marble at the Highway #28 road cut near the Faraday Mine.

intrusive contact of the gabbro into the marble and the metamorphic alteration of
the marble were obvious. So was the pegmatite cutting the gabbro at the mine.
At this point, Gentry reversed his stand that the intrusives were first, now claim-
ing that the intrusive nature, which was blatantly obvious, fit his twenty-four-hour
creation model. But for this to be so, he had to conclude that the metamorphosed
sedimentary rocks were part of the creation. When pressed about the primary
sedimentary features still preserved, he just claimed that they were not.

I also asked him directly at what crystal size could he determine the origin
of the rock—that is, created or natural—because the crystal size grades from micro-
scopic to pegmatitic in the rocks in this area. He did not give a direct answer but
urged Meyn to read his book, saying that it explains everything.

It became obvious that there was no way that Gentry was going to agree with
us, and we ended our short visit.
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Conclusion

What have we learned? Let me summarize.
First of all, the samples of biotite that contain Gentry's polonium halos came

from pegmatite dikes and calcite vein dikes which cross-cut metamorphosed vol-
canic, sedimentary, and igneous rock units. The dikes are clearly the last to have
formed, not the first. Second, these dikes are not the vast, extensive granite gneisses
which Gentry claims are the backbone of the mountains and continents: they are
relatively small features. Third, two of Gentry's sites are not even granites but calcite
vein dikes, most likely of hydrothermal origin. The biotite was formed in the solid
matrix by metamorphosis. And fourth, crystal size in igneous, vein, and meta
morphic rocks ranges from microscopic to very large, is primarily due to cooling
rates, and cannot be used to identify "created" rocks.

So, the "basement rocks" in which Gentry found his halos turn out not to be
"basement rocks" at all. In fact, they appear in rocks that formed much later than
Earth's oldest rocks. This fact alone tells us that the rocks bearing Gentry's halos.
even if instantly created, have no bearing on the origin and age of Earth.

Realizing how serious this problem is, Gentry has been forced to tum the science
of geology upside down:

. . . just because geologists designate something as Precambrian doesn't auto-
matically mean it has any connection with the primordial events of Day 1.
or for that matter of creation week. In the case of the Precambrian granites
it does have a connection; in other cases it may not. Investigation on a case-
by-case basis is needed before it can be decided whether something called
"Precambrian" can be connected to the events of creation week. [1986, p. 302]

So, the rules have been changed. Gentry has attempted to establish new criteria
for determining the oldest rocks. But his new criteria fail at every point. Further-
more, he is forced to invoke the supernatural to explain away physical evidence
that points to a tremendous amount of geological activity over a long period of
time in this region where he found the halos. Since Gentry's God can do anything,
he concludes that God created the region to have the features of age and activity
that it exhibits and that he made "Genesis rock" look for all the world like a re-
cent intrusion, thereby fooling thousands of geologists.

And, as if making an untestable claim were not enough, Gentry has bolstered
his position with a circular argument: "Primordial 218Po halos imply that Pre-
cambrian granites, pegmatitic micas, and other rocks which host such halos must
be primordial rocks" (1979, p. 474). In short, rocks that contain his halos are by
definition the oldest rocks. Since he elsewhere argues that it is only in the oldest
rocks that one finds these halos, he is using his halos to date his rocks and his
rocks to date his halos.
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I have deliberately omitted, because of space limitations, several arguments
Gentry uses to support his premise, such as the halos in coal, lead and helium
retention in granite, and the artificial synthesis of granite. I have left these items
for later discussion, perhaps by others. Any attempt by Gentry to avoid my previous
arguments because I left out these latter items or because I have not explained the
halos would be irrational and would clearly be a smoke screen to diver! attention
from the real root of the situation—the specific geology of the sites themselves.
Let him answer this directly.

Still, we must give Gentry his due. Nothing in geology fully explains the appar-
ent occurrence of the polonium halos as described by Gentry. They do remain a
minor mystery in the field of physics. But this does not mean that no explanations
are possible or that it is time to throw in the towel and invoke the "god of the gaps."
The generation, preservation, and alteration of the radioactive halos involve com-
plex physical processes that are not yet well understood, and it is quite possible
that they are not primordial polonium halos at all. Other explanations include the
erasure or modification of the inner halos by the alpha radiation from other isotopes,
the migration of uranium-series elements through the rock by fluids or by diffu-
sion accompanied by precipitation of polonium at inclusion sites shortly after it
is formed, and the modification of halos by heat and pressure and chemical changes
during metamorphism. The very fact that Gentry's halos at these sites occur in
areas of unusually high uranium mineralization and metamorphism suggest that
halos may be connected with the migration of uranium-bearing fluids through or
within the rocks.

What is interesting is that in 1939 Henderson wrote a small paragraph about
how these radioactive inclusions got into the biotite:

To provide such a mechanism there seem to be two possible alternative
hypotheses, which may be termed magmatic and hydrothermal. On the mag-
matic hypothesis it is supposed that the constituents of the halo nucleus,
including the radioactive parent, crystallized out first from the magma to
form the nucleus, and that the biotite later crystallized around it, following
the normal order of crystallization from a magma. [p. 252]

It seems that the magmatic mechanism is the most likely way that radioactive inclu-
sions can get into the biotite without conduits. It satisfies both the rock type loca-
tions. As mentioned previously regarding the Silver Crater Mine, the biotite can
be shown to have grown in the solid calcite vein dike matrix, engulfing the small
radioactive granules. The pegmatite at the Faraday Mine may have been the product
of the magmatic process Henderson mentions.

Gentry's case depends upon his halos remaining a mystery. Once a natural-
istic explanation is discovered, his claim of a supernatural origin is washed up.
So he will not give aid or support to suggestions that might resolve the mystery.
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Science works toward an increase in knowledge; creationism depends upon a lack
of it. Science promotes the open-ended search; creationism supports giving up and
looking no further. It is clear which method Gentry advocates.
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Theory and the Fact of Evolution
Ralph W. Lewis

Biologists often say that "evolution is a fact" (see, for example, Futuyma, 1979;
Edwords, 1987), and creationists often say that "evolution is just a theory." To evalu-
ate the truth in these contradictory statements, one needs to examine fact and theory
and the context in which the terms are used.

The most basic facts in science are the "brute, sensory facts" from percep-
tions which are shared and on which we agree. From these sensory facts, scien-
tists build facts and concepts of increasing complexity. When there is solid agree-
ment on the statement of a complexity, scientists may call the statement a fact.
Holton reported on Einstein's use of fact:

Among facts, Einstein in various writings included inertial motion, the con-
stancy of light velocity, the equality of gravitational and inertial mass, and
the impossibility of constructing perpetual motion machines. Nevertheless
in the most primitive form . . . [facts] can be thought of as simple sensory
impressions. [1979]

When biologists say that "evolution is a fact," I think they mean that they ac-
cept the following statement so firmly that they consider it to be as true as any
basic sensory fact: each species arose from another species that preceded it in time.
and higher taxa arose by a continuation of the speciation processes. The term fact
as commonly applied to such statements signifies not the kind of content in the
statements but, rather, the strength of our acceptance of the statements. So, if we
are willing to accept a broad definition of fact, biologists are correct in saying that
"evolution is a fact."

But in the context of Darwin's The Origin of Species by Means of Natural Selec-
tion and the modern theories of evolution, "evolution is a fact" may tend to block
a full view of the major theories and the hundreds of subtheories found in the study
of evolution (Lewis, 1980). To consider this possible blockage, one must examine

Ralph W. Lewis is a professor in the Department of Natural Science at Michigan State University
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the meaning of theory, a term that is often misused to mean a notion, a deduction,
a single idea or postulate, or anything an author is unsure of.

Futuyma quoted the definition of theory from the Oxford English Dictionary:
"a statement of the general laws, principles, or causes of something known or ob-
served" (Futuyma, 1979). This definition is adequate in that a theory must contain
a statement of its basic premises. If one cannot state the basic premises (postu-
lates) of a theory being discussed, one has not even begun to know the theory.

The Oxford definition, however, is inadequate because it is incomplete. A theory
is better defined as a quasi-geometric pattern of reasoning containing a few ideas
given in postulates and containing lines of reasoning that (1) may use facts to sup-
port a postulate or (2) may use postulates and facts to explain other facts or to
predict possible new facts. This definition of theory is derived from many sources
(including Braithwait, 1953; Suppe, 1974; Holton. 1979). To test this view of theory,
I have studied and collected the postulates of more than six hundred theories—
about five hundred from biology and the remainder from other disciplines. Over
one hundred lists of these postulates, which were taken from recent published papers,
were sent to their authors for corrections and comments. From the more than 80
percent who replied, I gathered that my view of theory was acceptable to these
authors.

In light of the above definitions of fact and theory, now examine The Origin
of Species, look at most textbook discussions of Darwinian evolution, and then
review recent research papers on the subdisciplines of biology.

In the first edition of the Origin, "theory of descent with modification" oc-
curs twice in the table of contents, seven times in the concluding chapter,
and a number of times in the remainder of the book. "Theory of natural
selection" occurs three times in the contents, five times in the final chapter,
and many times in the rest of the book. In a few places, Darwin says, "Theory
of descent with modification through natural selection" and many times he
says "my theory." In almost every place where he used these terms, the discus-
sion that follows refers to the descent theory or to the natural selection theory.
A rereading of the Origin with the above terms in mind as one follows Dar-
win's arguments will convince readers that Darwin gave us two major theo-
ries—the kinematic theory of descent with modification and the dynamic
theory of natural selection. (A kinematic theory deals with noncausal rela-
tions between things and/or events. A dynamic theory deals with mecha-
nisms and causes of things and/or events.) [Lewis, 1986]

In the present era of overt hypothetico-deductive biology, the descriptions of
Darwinian evolution ought to make clear that Darwin gave us two major theories.
Most textbook authors treat natural selection well, but they fail to treat the theory
of descent with modification as an active theory. If this failure stems from the accept-
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ance of the statement "evolution is a fact," then the statement needs careful qualifica-
tions about what is being accepted as fact and what should be accepted as theory.

The descent theory is active in two ways: some of its postulates are being tested,
and it is spawning hundreds of subtheories. (A subtheory is a theory whose
postulates are consistent with those of its over-theory and whose postulates make
it possible to apply the over-theory in a special limited range.) The study of punc-
tuated equilibrium may require the clarification of two of the descent theory
postulates: (1) evolutionary changes were gradual and of long duration (however,
see the quotation from Origin in Sonleitner, 1987), and (2) the geologic record
is very incomplete.

Most theories in paleontology, comparative anatomy, taxonomy, geographic
distribution, and even many in molecular biology are subtheories of the descent
theory. These subtheories say nothing about the mechanism of evolution, so they
are clearly a part of the descent theory system of theories. (For views of the
mechanism system of theories, see, Caplan, 1978; Lewis, 1980; Tuomi, 1981.)

Leaders in the study of evolution were well aware of Darwin's two theories
(see, Lewis, 1980, p. 555), but, since the time of Fisher, they chose to concentrate
on the mechanism of evolution, thus accounting in part for the neglect of the descent
theory in most textbooks. One textbook whose authors contained a leader was,
however, very clear: "First, there is the theory of evolution in the strict sense. . . .
Second, there is the theory of natural selection" (Simpson, Pittendrigh, and Tiffany,
1957).

To say that "evolution is a fact" and to imply that the theory of descent with
modification is complete and finished as a theory would misrepresent evolutionary
biology. Since most textbooks today do not explicitly discuss the descent theory
as an active theory, a large misrepresentation is being passed on to students. If
this stems in part from saying that "evolution is a fact," then care must be taken
to make sure exactly what is meant by "evolution is a fact."

To say that "evolution is just a theory" displays a great ignorance of the mean-
ing of theory. It implies that theories are flighty somethings that are of little import.
Yet, those who know science properly know that theories are the most powerful
intellectual tools for the discovery of knowledge. They know that there are highly
tentative theories, very strongly supported theories, and a range of in-between
theories. They know that strongly supported theories that have been tested for years
will probably remain in established knowledge forever and that theories of this sort
might be called facts.
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Letters to the Editor

Russel Trojan's kind but critical letter
regarding my article on design and
creationism {Creation/Evolution XX)
merits a measured response. His major
points derive largely from a misunder-
standing as to the original article's in-
tended scope which may, alas, be my
fault. But it is only through equivo-
cation that Trojan makes counterpoints
of any substance.

Trojan begins by making the
qualified assertion that "the object [of
my article] was to refute 'the argument
from design.' " This is simply not the
case.

The "argument from design" is ir-
refutable (dare I say unfalsifiable) since

it perpetually postpones rather than an-
swers the very question it poses. The
argument's basic assertion is that, if
watches imply watchmakers, then
watchmakers must imply watchmaker-
makers. But doesn't this imply, in turn,
that watchmakermakers have watch-
makermakermakers, ad infinitum?
Reason (or limited patience) would
supposedly dictate that eventually we
will run into a watch without a maker.
Creationists prefer to call this ultimate
watchmaker "God," but such a label
is purely arbitrary and not justified by
the argument itself. One can with equal
justification decide that the "watches
without watchmakers" are living or-
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ganisms or the universe or a being
named Bob Dobbs. What, then, does
the argument teach us about this ter-
minal craftsman? Nothing at all, real-
ly. Not even that he or she or it exists.

My article was intended to address
the fact that contemporary proponents
of the argument use it to justify belief
in a personal god with attributes such
as omniscience, beneficence, and om-
nipotence (that is, the suite of charac-
teristics that defines the "creator" God
of the Judeo-Christian tradition). The
purpose of my article was not to refute
the argument but to point out that its
use to prove the existence of a god dis-
playing such characteristics is not just
inadequate but is directly contradicted
by the nature of "creation" itself.

That Trojan would still like to
somehow rescue this "intelligent de-
signer" from the unreasonableness of
its own creation is evident in Trojan's
most blatant equivocation. He states in
his fifth paragraph that "if we find or-
ganization we should look for an or-
ganizer." This statement is fair enough,
and I know few persons of any philo-
sophical persuasion who argue other-
wise.

But Trojan then goes on to claim
that this means that "reason should
dictate the assumption of a creator
when confronted with nature." Whoa,
hold on there! If by creator Trojan
means an amoral, limited, historical-
ly constrained process, such as natural
selection (clearly, a strong candidate
for the "organizer" of his previous
comment), he might be on to some-
thing. But as far as I can tell, Trojan
means no such thing. He chooses the

very word which got Wendell Bird in-
to trouble in front of the Supreme
Court: creator—& term which carries
with it all the baggage associated with
orthodox creationism. I will concede
that organization implies an organizer
—but not an intelligent creator.

Science has got some pretty good
leads as to the nature and characteris-
tics of that organizer. But the last time
I looked, those leads did not include
the creator of orthodox creationism.

Trojan next goes on to quibble
about the meaning of the word design.
Why he should feel it necessary to ex-
tract a definition of design from my
article puzzles me. My dictionary
reveals eighteen definitions of which
a!l but three specifically include the
concept of purposeful intent and plan-
ning. What in my article would sug-
gest that I advocate some meaning
other than that of common usage? Con-
trary to his claim, I require no valida-
tion by the "American commercial so-
ciety" before I would call a design a
design. But I would definitely place
some limitations on what I would call
the "design of an omniscient, omnipo-
tent, benevolent designer." A totally in-
ept design may very well be the prod-
uct of a totally inept designer. But since
I know of no creationists who are cur-
rently involved in a political effort to
have the "scientific evidence" for an
inept god taught in our public school
science classrooms, I did not feel that
such a position merited rebuttal.

In summary restatement, the argu-
ment from design rests fundamentally
on the contention that living organisms
are objectively like created machines.
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Thwaites. Gould, Edwords, and others
have demonstrated clearly that living
organisms are to an equal measure ob-
jectively unlike created machines. My
article was intended to expand that
demonstration to the pattern of traits
used to construct taxonomies, thereby
hopefully demonstrating an even more
powerful failure of the "argument from
design" as an argument useful to sup-
port orthodox creationism.

I agree with Trojan that demon-
strating the inadequacy of an analogy
which illustrates an argument does not
necessarily affect the argument itself.
But I must differ with him in this in-
stance since the "argument from de-
sign" really has no historical or phil-
osophical context outside of the anal-
ogy upon which it rests. To contend
that this argument is independent of the
analogy with manmade machines is to
reduce it essentially to a statement of
faith rather than an ostensively logical
argument. Hmmm. Perhaps in this in-
stance Trojan has provided some need-
ed clarification after all.

But most revealing is Trojan's
summary involving a strawrnan which
I had hoped was no longer available to
readers of this journal. Trojan asks (in
his personal paraphrase of "the argu-
ment"): "Can random events produce

an ordered product?"
Who, pray tell, is arguing that ran-

dom events are producing ordered
products? The role of chance in e\olu-
tion and natural selection has alwa* ->
been, in my understanding at least,
specific and limited. The point niuta
tions at the level of the genome may
be random (chance events, if you w ill),
but they only provide an increase in
genetic variability—not an increase in
order. The source of any order is the
imposition of selective pressures which
affect the distribution, expression, and
differential survival of those mutant
genes in a nomandom manner

If Tio|an means to imply that the
"digunient from design" is niereh an
aigument toi natuial SLlection as the
"oigam/ei" ot "designer ot "cie
dfor" then we have no aigument and
he has no point If he means to imply
that the argument is prool ot the im-
personal creator of some obscure deist,
animist, or pantheist tradition, then
fine, but why bother? If he means that
the "argument from design" is actual-
ly a valid and logical proof of a per-
sonal-creator-god, then he needs to re-
read every back issue of the Creation/
Evolution journal that he can get his
hands on.

—Francis J. Arduini
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